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SLEEPER permissible, perhaps, to suspect that, in some cases, 
|the trials have embraced so many independent 
By F. | factors as to be far from perfectly conclusive. Of 
; | other experimental data, made available by publi- 
EXAMPLEs of transverse railway sleepers are on|cation, many are concerned with designs now 
record as early as 1839, and, although it is only | obsolete,* while the more recent remainder, with 
about 50 years since the last of the larger British |few exceptions,t relate mainly to the inherent 
railways adopted it as standard practice, the | mechanical strength and durability of the timbers 
principle of long rails supported by transverse | used for sleepers, or to the resistance to extraction 
wooden sleepers seems to have been well established | of various designs of screws and spikes whereby 
by 1853. Since that date many changes and | chairs or sole-plates are fastened to sleepers.§ 
improvements have been introduced into the com- The foregoing considerations alone are enough 
plete assembly common in this country, comprising! to warrant a more systematic and scientifically- 
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Fic. 1. APPARATUS FoR SpreAD OF GAUGE TESTs. 


rail, chair, key and sleeper; and the importance | controlled examination of the strength of railway 
with which these components are rightly regarded | track, and a comprehensive investigation of several 
is evident from the variety of detail among the | aspects of the problem has been undertaken by the 
designs still to be found in current use, and from the | Engineering Section of the London, Midland and 
far greater number of patented devices relating to | Scottish Railway Research Department with assist- 


STRENGTH OF RAILWAY | been reserved for internal information, and it is 


Greater stresses 
were imposed on the track; spreading of gauge, 
i.e., increase of distance between the two rails of 
one track, became more marked and more common, 
though usually confined to localities where pre- 
disposing causes, such as sharp curvature or poor 
formation, were present; and, in general, closer 
attention became necessary to correctness of gauge, 
alignment and super-elevation, with a  corre- 
spondingly augmented demand for supervision and 
maintenance. In these circumstances, it was desir- 
able to ascertain how far the present standard 
|methods of track construction were adequate for 
the duties imposed upon them, and whether the 
present trends of development were in the best 
possible directions. Under war-time conditions, 
| the relief afforded by restriction of maximum train 
speeds is largely counteracted by increased density 
of traffic, while restrictions of supplies and main- 
tenance, and deferment of renewals, impose pro- 
longed demands upon the strength of each individual 
component of the track. The difficulties herein 
|implied are likely to persist during some years of 
| post-war recovery until arrears of maintenance and 
shortage of materials, especially timber, have been 
| made good. 

Part of this large problem evidently consists in a 
comparative survey of several typical forms of rail- 
sleeper assembly, each of which has its proponents 
among competent railway engineers, and each of 
which has one or more features for which particular 
merit is claimed. While it must be recognised that 
no test except long-maintained service in the track 
can discriminate wholly and decisively among such 
| points of difference, it will be conceded that track 
| tests take so much time before conclusions can 
| be drawn that the components under test may have 

become obsolete, and the results of little or no 
| interest. At best, it is very difficult so to control 
and supervise service tests that the qualities under 
observation are not influenced by unwanted or 
variable factors. 

| These considerations point to the advantage of 
some rapid form of test for rail-sleeper assemblies, 
|in which the performance of each component can 
| be separately appraised, the interaction among the 
various components observed, and the most satis- 
factory components combined to produce the opti- 
mum assembly for a given duty. If, as may be 
the case, more than one design principle appears 
to offer closely the same performance, the rapid 
test enables the most promising designs to be 
selected from among a large group of available 
types, thus offering a substantial reduction in the 


speed of main-line locomotives. 











this aspect of the track. The life of railway track in| ance from the permanent-way staff of the Chief | extent of service testing in the track. Alternatively, 


service is normally a long one, and to some extent, 
in consequence, differences of practice may be} 
ascribed to the relative importance of capital and | 
maintenance charges in the minds of the responsible | 
engineers, On the other hand, steady increases in 
the weight and speed of trains have inevitably | 
brought about changes of design, and a certain 
amount of experimental work has been carried out, 
no doubt, by permanent-way engineers to assist 
them in making the optimum choice of modification, 
paying regard both to economy and mechanical 


fitness. The results of such work appear to have | 


Engineer’s Department. The urgency of the pro-| if several types of assembly are rapidly compared, 
blem was enhanced, during the few years prior to| it becomes possible to assess their overall merits, 
the outbreak of war in 1939, by a relatively very | taking account of their technical performance as 
rapid increase in both the weight and sustained | well as of their capital and estimated maintenance 
———_— - and renewal costs. 

* Sellow, Steel Rails. London: Constable and Com- Since the forces to which railway track is subject 
pany (1913). , ; | in service are essentially dynamic, the most desirable 

t Harrison, Ji. Perm. Way Inst., vol. 61, Pt. 1, April, | form of laboratory test is no doubt one involving 
1943, page 22. : : 

¢ ENGINEERING, vol. 136, page 240 (1933) ; repeated loading. Experience has shown, however, 
page 106 (1936) ; vol. 146, page 310 (1938). that considerable difficulties have to be overcome 

§ Bull. Int. Rly. Cong. Assn., November, 1937, page | before such a test can give conclusive results. In 
2157 et seg. ; also Railway Gazette, May 15, 1936, page 943. | particular, it is most desirable for full-sized assem- 
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blies to be tested if proper account is to be taken | 


of the imperfections, no less than of the good 
qualities, inherent in the manufacture and assembly 


of the various components. Moreover, the forces 


involved are so large as to present a much more 


serious problem for repeated application than for 
Finally, it may be noted that 


static application. 
such factors as ageing, corrosion, and weathering, 
which undoubtedly exert important influences on 


the long-term performance of railway track, are as 


incapable of perfect reproduction with repeated 
loading as with static loading tests ; so that, what- 


ever form an accelerated indoor test may take, its 


results, quantitative as well as comparative, must 
involve some degree of uncertainty. Pending the 
opportunity to develop the best possible form of 
repeated-loading test, therefore, the L.M.S. Railway 
research engineers have made experiments on 
sleeper assemblies with static loading, directed to 
two main objectives, namely, the determination of 


spread of gauge between vertically loaded rails) 
resisting transverse forces; and measurements of | 


forces required to extract chair screws and spikes 
from wood sleepers. ° 


The spread of gauge tests covered different kinds | 


and qualities of timber, wet and dry ; chairs having 
plane, ridged, serrated, and studded bases; plane- 


based chairs with and without felt pads; different | 


keys for bullhead rails; and various arrangements 
of bolts, screws or spikes for securing chairs (bull- 
head rail) or baseplates (flat-bottom rail) to sleepers. 
The extraction tests dealt with a variety of thread 
forms in screws, the effects of hole-size and methods 
of driving, and a comparison between spikes and 
screws. 

Spread of Gauge : Part I—Tests of Sleeper Timber 
and Other Components.—The experimental arrange- 
ments used for spread of gauge measurements are 
shown by Figs. 1, 2 and 3, on page 1 and on this 
page, the assembly under test being typical of 
standard practice on the L.M.S. Railway. It com- 
prises a length of about 2 ft. of 95-lb. per yard bull- 
head rail a, fixed in the cast-iron chair 6 by the teak 
or oak key c, the gauge or distance between the inner 
faces of the rail heads being 4 ft. 8} in. The wood 
sleeper d, 8 ft. 6 in. long by 10 in. wide and 5 in. deep, 
is machine-adzed to provide flat seats of uniform 
thickness for the chair bases, the latter being addi- 
tionally seated on pads of tarred cow-hair felt e. 
Each chair is fastened down by three screws f, 
which are usually machine-driven into machine- 
drilled holes, a tight fit of the screw shanks in the 
cored holes in the chair base being secured by means 
of conical oak or teak ferrules g. The chair seats 
and screw holes are machined before the sleeper is 
creosoted, their disposition being such that, in 
accordance with the practice favoured by the 
L.M.S. Railway, the sleepers shall lie in the track 
with the heart side of the wood downwards. Chairing 
of sleepers in bulk is normally carried out at one or 
other of the Company’s sleeper depots, where the 
sleepers are seasoned, machined, creosoted, and 
chaired for dispatch to any part of the system. 

The experimental method adopted for loading the 
assembly was dictated by the consideration that 
lateral forces, tending to cause widening of the track 
gauge, are imposed in service by the flanges of rolling- | 
stock wheels, the most severe forces being due to 
locomotive wheels. Simultaneously with such vary- 
ing transverse forces, there must occur a downward 
force on the rail due to the wheel load. The latter 
amounts to about 10 tons for the driving wheel of a 
main-line passenger locomotive, and the friction thus 
introduced between the chair base and sleeper pro- | 
vides a substantial part of the total resistance to | 
spread of gauge. In order to simulate these sim- 
plified conditions of rail loading, the sleeper under 
test was laid upon a massive horizontal girder, and 
a vertical load, maintained constant at 10 tons, was 
applied “through rods to each length of rail by 
the hydraulic jacks h, both of which were actu- 
ated in parallel by a single hand-operated pump 
to which they were connected by flexible copper 
piping. A third jack j, with its line of thrust hori- 
zontal, applied transverse load to the short lengths 
of rail through strong struts k, each of which had 





one end shaped to suit the head of the rail and was 
further supported, until the test started, by a bracket 
I mounted on the top flange of the girder. As soon 


Smet RE SeEES 


~ —- - - 4 


a| k 





JULY 7, 1944. 


STRENGTH OF RAILWAY SLEEPERS. 


:8g--- 























JSF -9 


4 meet 
Se, 



















| ! 
! 











= « 


if i 
























| 
| 








TABLE I. 














TESTS OF IMPREGNATION OF SLEEPER TIMBERS. 
| -——— . 2 2 : omen 
Weight (Lb.). 
Sleeper No. Material. ity. = Wc. 14 2 
I ° ateria Quality Before | After 
Creosote Water 
Impreg- Impreg- | Absorbed Absorbed 
nation. nation. eeeeeeetee ae 
1 | Sawn Western hemlock Good . yy 108 9 
2 Average il4 136 22 
3 Poor .. e 108 122 j i4 
4 Average, for soaking a 115 16 fi 
5 Sawn Douglas fir -| Good, open grain 124 132 ; 8 
6 | Average 117 124 7 
7 | Poor .. , 2 97 106 | ” 
8 Average, for soaking me 111 120 | ” 6i 
17 Good, close grain 118 128 d 
9 | Sawn Baltic fir .| Good 102 uz 15 
10 Average . 108 130 22 
il Poor .. os . e 8s 108 20 , 
12 | Average, for soaking ee 101 123 22 7 
ce es — OE a es Se ~ = 
13 Hewn Baltic fir .. ..| Good .. 104 | 129 25 
14 | Average 147 | 181 34 
15 Poor .. ‘ o aA 120 | 32 | - 
16 | Average, for soaking , 122 | 156 } 34 74 
18 } Yugo-Slavian _ : Average es mar | ——. = 
19 | | Average oul - | — 
| 


| | 
! 





as a small load was applied to the assembly by the | 
jack j, the brackets / were adjusted so as to be free 
from the struts &. After one or two preliminary | 


trials, during which the changes of gauge due to large 
horizontal loads were noted, the vertical-load jacks 


were initially set a slightly greater distance apart 
than the rails, so that the direction of the downward 
loads should be truly vertical about half way through 
the test. Bourdon pressure gauges connected to 
the jack pumps were used to measure the loads 
applied. The gauges, in conjunction with the jacks, 
were calibrated before and after each series of trials 
by mounting each jack in a hydraulic press fitted 
with a dead-weight load indicator. In this way it 
was possible to correct for the friction of the cup 
leathers in the jacks. 

Relative movements between the various com- 
ponents of the assembly, under progressively increas- 
ing horizontal load, were appropriately measured 
either by scaling the distances between reference 
points, by scribing lines on prepared surfaces with 
pointed gauges, or by using fine wires stretched at 
constant tension between springs to serve as datum 
lines. Some of these wires, and one of the small 
brass plates to receive scribed lines, are visible in 
Fig. 1, fixed to the nearest face of the sleeper. By 
these means, the following quantities were measured 
at regular increments of horizontal load throughout 
each test :—(1) arching of sleeper over whole length ; 
(2) arching of sleeper over central length of 4 ft.11 in. 








between chairs; (3) extension of sleeper between 
chairs; (4) lift and horizontal movement of each 
chair relative to sleeper; (5) compression of each 
key ; and (6) overall spread of gauge between rails. 
Measurements (1), (2) and (4) were made on each 
side of the sleeper, the others being made centrally. 

The first series of tests was primarily concerned 
with the relative merits of sleeper timber from 
different sources and of different qualities, from the 
standpoint of holding the track to gauge. The wood 
sleeper is the most important individual item of the 
assembly because it is the most costly, the most 
difficult to replace in the track, and the only com- 
ponent that cannot be supplied in the requisite 
quantities from British internal resources. These 
factors are of critical importance in war-time and 
during post-war recovery ; but, even under normal 
conditions, the potentially long service of a good- 
quality well-treated sleeper makes it well worth 
while to ensure as far as possible that the strength 
and durability of sleepers are fully realised and not 
wasted by lateral elongation of the chair-screw holes, 
chair galling, or splitting. 

The woods selected for test were Western hemlock, 
Douglas fir, Baltic fir and a Yugo-Slavian timber.* 





* The species is uncertain, but it was probably either 
silver firorspruce. Only two Yugo-Slavian sleepers were 
available at the time ; both were of average quality, free 
from any marked defects, and in all major respects can 
be regarded as normal. 
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In order to secure representative specimens, the 


untreated sleepers were chosen from stock by one 
of the L.M.S. Railway Company’s timber inspectors. 
The usefulness of sleepers is appraised on the score 
of freedom from loose knots, splits and shakes, knots 
in the chair-bed, wandering heart, cross—or unduly 
open—grain and twisting or warping during season- 
ing. On this basis, there were selected as a rule 
four sleepers of each wood, one being of good, one of 
poor, and two of average quality, one of the last 
being intended for test after saturation with water. 
In the case of Douglas fir, two good-quality sleepers, 
respectively of open- and close-grain wood, were 
taken to test the effect of this feature. All the 
Western hemlock and Douglas fir sleepers had been 
sawn to shape before storage ; but, since Baltic fir 
may be supplied cut from hewn baulks with the 
upper face shaped by hand adzing, as an alternative 
to being wholly sawn, two sets of four sleepers were 
selected in this wood to enable the sawn and hewn 
types to be compared. The Western hemlock and 
Baltic fir sleepers had been about six months in 
store, while the Douglas fir had been stored about 
one month; the sleepers in all cases having been 
stacked in the open, with air spaces among them, 
until immediately prior to the tests, when, after 
assembly, they were stored under cover for a few 
days. 

fier being marked for identification, the selected 
sleepers were adzed to provide flat chair seats and 
bored to receive the chair screws, both these opera- 
tions being performed by machine at the L.M.S. 
Railway's sleeper depot at Beeston. They were 
then weighed, creosoted,* and, after standing to 
drain for 48 hours, weighed again to measure the 
amount of creosote absorbed. For the Western 
hemlock and Douglas fir sleepers, the creosoting 
treatment consisted of exposure for half an hour to 
a vacuum of 15 in. Hg., followed by immersion 
for three hours in creosote at a temperature of 
150 deg. F. and a pressure of 160 lb. per square inch. 


The Baltic fir sleepers were subjected to the same | 


vacuum as the others, but, on account of the readi- 
ness with which this wood absorbs creosote, the sub- 
sequent impregnation was less severe, comprising 


only two hours’ immersion in creosote at 130 deg. F. | 
and 130 lb. per square inch. These treatments are | 


in accordance with standard L.M.S. practice, none 
of the sleepers being incised to extend creosote 
penetration. All sleepers were finally chaired, being 
fitted with felt pads and standard ASI cast-iron 
chairs having two screws on the inner (i.e., the 
** 4-ft.””) side of the rail and one screw on the outside. 
The S-type galvanised chair screws were machine- 
driven, with oak ferrules between the shanks of the 
screws and the cored holes in the chairs. The four 
sleepers of average quality, intended for test when 
water-soaked, were re-weighed on arrival at the 
laboratory and there submerged in a tank of water. 
Each was withdrawn and weighed at daily intervals 
until, after about six or seven days, the cessation of 
weight increment indicated that they were saturated. 
They were then tested without delay to prevent loss 
of water content. Since the whole assemblies were 
immersed, the felt pads and oak ferrules were also 
well soaked, but all keys used during the gauge- 
spreading tests were in new and normally dry con- 
dition. 

Among the details given in Table I, opposite, it 
is interesting to note that the sleepers selected as 
being of good quality absorbed consistently less 
weight of creosote than those of inferior quality of 
the same wood; while the poor-quality sleepers, 
before treatment, tended to weigh less than the 
better quality. The relatively small absorption of 
creosote by Douglas fir confirms a well-recognised 
characteristic of this wood. 


(To.be continued.) 





NATURAL-GaS RESERVES IN TEXAS.—It is estimated 
that the present proved reserves of natural gas in Texas 
total 100,000,000 million cub. ft. and that even with 
increased withdrawals, an adequate supply of the gas 
would be available, at the present rate of consumption, 
for at least 50 years. 





* Details of the treatment of the two Yugo-Slavian 
sleepers, which were already creosoted when received, are 
not known. 
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Jacob Perkins: His Inventions, His Time, and His Con- 
temporaries. By GREVILLE and Dororuy BATHE. 
Philadelphia : The Historical Society of Pennsylvania. 
Edition limited to 200 copies. [Price 5.00 dols.) 

Mr. aNnD Mrs. BaTuE established their reputations as 

engineering biographers by the publication in 1935 

of their monumental work on Oliver Evans, a 

Chronicle of Early American Engineering, and now, 

after more than three years of intensive work, 

prosecuted under difficulties which everyone can 
envisage, and with many delays and frustrations, 
they have produced another of at least equal excel- 
lence in the present volume. Their aim is not 
| entirely biographical, but is rather an effort to pro- 
| Vide a conspectus of the times when the foundations 
| of modern technology were being made, and of the 
|men responsible, more particularly in the North 
| American continent. It is too little realised that the 
| United States has had an industrial history com- 
| parable with that of Britain but compressed into 

‘about half the time. In the last few years, this 

|country has witnessed and shared the results in an 

| enormous output of munitions of war. 

To-day few engineers and practically none of the 
general public know anything about Perkins, and 
those who do, remember only that he was the first 
to introduce steel engraving for preventing the 
forgery of bank notes, that he employed steam at 
| hitherto unheard-of pressures and, more spectacular 
still, that he invented a steam gun. Perkins was 
born on July 9, 1766, in Newburyport, Massachu- 
setts, which was then under the British Crown, so 
that he was a British subject. He traced his descent 
from West of England yeoman stock, his great- 
grandfather, John Perkins, having migrated to 
Boston in 1631. Perkin’s boyhood was passed 
| during the stirring times of the Revolutionary War 
and the principles he then imbibed constrained him 
to retain his United States nationality to the end of 
his life. In 1778, having already shown mechanical 
| leanings, he was apprenticed to the trade of a gold- 
smith, which in that young community covered 
buckle and button making and much else ; it is not 
| surprising, therefore, to find him sinking the dies for 

the Massachusetts copper cent in 1788. One out- 
| come of this was an improvement in the coining 
| press. Now came his first important invention—that 
| of a nail-making machine. This trade, as in Britain, 
| was a domestic industry, and, although great quan- 
| tities of nails were produced, more were imported. 
| A farmer was more than willing to trade a bushel of 
corn for a pound of nails. ‘‘ Nails were so valuable 
that settlers who were about to move to distant parts 
preferred to burn down their houses and barns and 
thus recover the nails rather than leave such assets 
| behind them.” Perkins spent much time between 

1791 and 1809 on three successive patented machines 

for making nails, which were of the rose and of the 

brad pattern. Although an extension of his patents 
was refused by Congress in 1813, patents were taken 
out in England for him in 1810, 1812 and 1814 by 

Joseph Chessborough Dyer (1780-1871), a shrewd 

entrepreneur who established the manufacture at 

Birmingham. 

The stereotype steel plate for preventing the 
forgery of paper money, conceived in 1799, is 
Perkins’s best known and in its results, most 
meritorious invention, having been used since 
throughout the world. His principle was to employ 
a number of separate steel dies, clamped together 
in any desired combination to form a matrix, which 
in turn was transferred by pressure to the copper 
plate used for the actual printing. In doing this, 
wear is considerable and to get over this difficulty 
Perkins perfected the process in 1804 by impressing 
the matrix into a soft steel plate, which was after- 
wards case-hardened. Improvements in technique, 
such as a roller press for effecting the impressions, 
were made by Perkins and others, but substantially 
the process is that employed at the present day. In 
the prosecution of this invention, Perkins removed 
to Philadelphia in 1815 and there struck up a 
friendship with Oliver Evans, whose exposition of 
the high-pressure steam engine undoubtedly influ- 
enced the direction of Perkins’s future endeavours. 

















We have to pass over many of his inventions of 
less importance—central heating, pump valves, fire 
engines, deep-sea sounding instruments—and come 
to Perkins’s decision to sail for England to compete 
for a prize offered by the Bank of England for the 
prevention of forgery, which was rampant in Great 
Britain as it was in the United States. Taking with 
him his party of craftsmen and 26 cases of machin- 
ery, he sailed from Philadelphia on May 21, 1819, 
and arrived in Liverpool on June 28, little dreaming 
that he was never going to set foot again on his 
native land. Meanwhile Dyer had been making 
every effort to promote the Perkins system by 
enlisting the aid of well-known backers and by 
publishing a pamphet, but this was of no avail ; 
Sir William Congreve, then Governor of the Bank of 
England, was strongly opposed to the new method, 
and the security of the notes remained dependent 
upon the texture of the paper and upon watermark- 
ing as it does to thisday. Although Perkins’s hopes 
were thus extinguished, his firm—Perkins, Fairmau 
and Heath—found sufficient employment for their 
work in other directions. Provincial banks were 
numerous, and between 1824 and 1825 expanded 
their note issues by 40 per cent. Besides this, there 
was an increasing demand for plates for book illus- 
trations and for maps. It suffices to say that the firm 
prospered ; we need only refer to the work they 
undertook when the penny postage stamp was intro- 
duced in 1840. Their successors still flourish. 

Perkins, however, was incapable of prolonged effort 
along any line that did not provide him with the 
excitement of new inventions and he went off at a 
tangent between 1822 and 1840 with ideas on a 
steam gun, flash boilers, superheated steam, and 
the design of the steam engine. He reasoned that 
with 40 to 50 atmospheres pressure of steam he 
could equal the effect of the 500 to 1,000 atmospheres 
obtainable with gunpowder. His preliminary and 
noisy trials in 1824 in Water-lane, off Fleet-street, 
induced a removal to Regent’s Park, where his 
demonstrations excited immense public and official 
attention, resulting in the appointment by the Duke 
of Wellington of a committee of artillery officers to 
investigate the possibilities of the weapon. They 
reported that “steam artillery could not be made 
any lighter than ordinary cannon and would be useful 
only for fortifications of a permanent order.” For 
this reason, and also because of the difficulty of 
raising steam quickly enough, Perkins was obliged 
to drop the idea. This, however, did not divert his 
mind from steam ; undoubtedly, he was the origina- 
tor of what is known to-day as the uniflow engine; 
in 1831 he patented the double tube for promoting 
circulation in steam boilers, afterwards largely 
applied under the name of the Field tube. It was to 
his enthusiastic, but unsupported, claims i 
the possibilities of his inventions, the difficulties due 
to the state of the mechanic arts, and the inertia of 
engineers, that his apparent lack of success should 
be attributed. 

About 1830, Perkins seems to have been embar- 
rassed financially and thus was obliged to curtail 
much of his experimental work. He was then in 
his 64th year, when he might reasonably have rested 
from his labours, but inventions still flowed from 
his fertile brain. Among them was his conception 
of an ice-making machine using ether as the volatile 
fluid, in a closed circuit—an essential factor for 
commercial p . This machine was made and 
in 1882 Sir Frederick Bramwell gave some interest- 
ing reminiscences of his employment in this work. 
Perkins retired from business in 1836, but in that 
year took out his last three patents. The only one 
which need be noticed is that for raising steam by 
the use of hermetically-closed water-tubes, an idea 
that subsequently bore fruit at the hands of his son, 
Angier March Perkins, in bakers’ ovens. He in- 
dulged also in various excursions into the realm of 
natural philosophy, which give the impression that 
he was a scientific investigator of ability, who might 
have become famous in this field if he had persevered 
in it. Perkins died at his son’s residence at the 
advanced age of 83. Portraits, still extant, indicate 
his intellectual and introspective mind. He was “a 
good mixer’ and made many friends whom he was 
able to fire with his enthusiasm ; but, for his own 
part, as with most true inventors, pecuniary gain 
was a side issue, and he could have said with 
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Trevithick—whom he resembled in his outflow of 
inventions and the frustration that he experienced— 
that “ the great honour of being a useful subject can 
never be taken from me, which to me far exceeds 
riches.” 

This volume is distinguished by the format, the 


typography, and the quality of paper that are asso- | 


ciated with the previous productions of the Historical 
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MINISTRY OF SUPPLY 2-10-0 LOCO- 
MOTIVE. 
| Towarps the end of 1942, the Ministry of Supply, 
| working in conjunction with the North British Loco- 
| motive Company, Limited, designed and commenced 
| building on a large scale a 2-8-0 type tender locomotive 
suitable for military and other purposes, at home and 
overseas. This locomotive, some hundreds of which 








Society of Pennsylvania, and is dedicated to the | have now been completed, is remarkable for the extent | F 
memory of Loftus Patton Perkins, great-grandson | to which fabricated and high-duty cast iron parts | fire may be cleaned or dropped directly into the ashpan 


of the inventor, who gave the authors much help. 


The Purification of Water Supplies. By GrorGre BRANSBY 
WYLLIAMs, M.Inst.C.E., M.I.Mech.E., etc. London : 
Chapman and Hall, Limited. [Price 7s. 6d. net.) 

Somes books invite review from the point of view of 
their contents; others, of their omissions. After 
making every allowance for the author’s confession 
that “ this is a very modest book ”’ and that, even 
if war-time conditions had not set limits to its 
size, it would still have been only small, it must 
be regarded as falling within the second category. 
“In brief,” to quote the preface again, “the 
object in view has been to treat of the theoretical 
and practical bases on which modern methods of 
water purification rest. . . Its theme is the| 
need for scientific control of all operations on the 
water supply front.” 

Such a broad scope would suggest to the reader | 
that he would find, if not an exhaustive survey, 
at least a comprehensive one which would leave no 
major development wholly unchronicled ; but, in 
fact, the products of only two British reetment | 





turers are described in any detail. The treatment 
inclines to be discursive and, on occasion, incom- 
plete ; for example, while liberal notice is accorded | 
to certain authors, there appears to be no mention | 
of the work of A. C. Gardiner on algw, or that of | 
E. L. Holmes and B. A. Adams on synthetic resins | 
and carbonaceous exchange materials, or of Dr. | 
Albert Parker’s paper on “Treatment of Water 
for Domestic and Industrial Requirements,”’ 
presented to the Institution of Civil Engineers in 
1942. In other respects, also, the book is not quite 
up to date: several recent processes of water treat- 
ment, such as the addition of sodium hexameta- 
phosphate, receive no notice, and the author should 
be aware that electrical amplifier methods of pH 
determination and indication have now largely 
superseded the colorimetric methods mentioned on 
page 21 (and omitted from the index, where the 
only “pH” reference is to page 45, on which the 
allusion is merely incidental). On page 56, tannin 
is included among the “‘ base exchange compounds 
[which] are able to give up hydroxyl (OH) for the 
acid radicles”; but tannin is merely the starting 
point for cation exchangers, which are in quite a 
different class. Many quotations are made from 
The Manual of American Waterworks Practice, but 
in some instances, at any rate, the information could 
have been obtained from British sources. There 
was no need to go to America for the formula for 
soda ash, given on page 51, or for the example of a 
softening plant for public supply described on 
page 52; an even larger and more modern plant 
operating on the demineralisation principle is in 
operation in England. 








Swepisa LLOYD S#HrrPInc CoMPpany.—One of Sweden's 
oldest shipping companies, the Rederi A.B. Svenska 
Lloyd, of Gothenburg, recently celebrated the 75th anni- 
versary of its foundation. The company was founded in 
1869 in Gothenburg and its first vessel, the Sveridge, 
was launched, early in that year, at the Keiller shipyard, 
now known as the Gétaverken A.B., Gothenburg. Five 
years later the first regular line was opened between 
Gothenburg and Hamburg, and later the company 
established, in rapid succession, direct cargo lines between 
Swedish and Spanish and Mediterranean ports, as well 
as a combined passenger and cargo line between Sweden 
and England. At the beginning of 1944, the company’s 
fleet comprised 13 cargo steamers, the total deadweight 
carrying capacity of which is 31,000 tons, six motorships 
making together 17,300 tons deadweight, and two passen- 
ger vessels aggregating 8,600 gross tons. The company’s 


losses during the war have been very heavy, the actual 
total being 21 ships. To replace them, a number of new 
vessels have been ordered from Swedish shipyards. Of 
these, six have been delivered during the war years, 
and three cargo motorships and one steamer are still 
under construction. 





|}made of high-duty cast-iron. 


| patterns. 


| as compared with 61 tons 5 ewt. for the eight-coupled 


The corresponding factor of adhesion is 4-4. 


mission, is provided immediately above each cylinder 
and is given a maximum travel of 6} in. by Walschaerts 


clearance is 4 in. 
proximately 75 per cent. of the piston stroke. 
admission lead is } in. and the maximum port opening tion that can be performed without lifting it from the 


have been used in the place of steel castings and 
| forgings, both of which were, for a time, difficult to 
| obtain in quantity. A further feature of the design 
is its great simplicity, instances of which are afforded 
| by the boiler, with its parallel barrel, and the plain 
cast-iron bushes that are used instead of needle-roller 
and ball bearings in the two sets of Walschaerts valve 
gear with which the cylinders are provided. 

Though of a relatively light total weight, considering 
its tractive capabilities, the 2-8-0 locomotive, with 
its maximum axle-load of 15 tons 12 cwt., was 
not considered suitable for the most extreme of over- 
seas conditions, where very long and heavy trains 


favours this material by virtue of the absence of double 
| curvature in the sides of the inner wrapper plate. The 
firebox is prolonged forwards into the barre! of the 

boiler, a distance of 2 ft., to form a combustion chamber 
and is provided with flexible steel stays of the ball-and. 
| socket type in the “ breaking” zones. Its volume is 
| approximately 190 cub. ft. The external plating of the 
| boiler at the firebox end, and the method of staying 
the inner and outer firebox, can be clearly seen jp 
| Fig. 4, page 10. A rocking grate is provided so that the 











without the fireman having to leave the footplate for 
this purpose. The grate is in two similar right. 
and left-hand portions, each of which can be rocked 
independently of the other by means of short arms 
situated in front of the boiler back-plate. The ash. 
pan is of the self-cleaning hopper variety with a door 
|at its lower end through which accumulations of 
ash are discharged. This door is opened and closed 
from the cab. Air is admitted to the grate t! rough 
the sides of the ashpan, which are open to a depth of 
a few inches below the boiler foundation ring. 

| The firebox heating surface, of 178 sq. ft., is increased 
| to the extent of 14 sq. ft. by the use of three arch tubes, 





might have to be handled over light, improvised, or | 3 in. in diameter. The ratio of firebox volume to the 


imperfect track. Under the direction of Mr. R. A. 
Riddles, C.B.E., who was Deputy Director General, 
Royal Engineer Equipment, Ministry of Supply, a 
new design was put in hand with the object of bringing 
the maximum axle-loading down to about 134 tons. 
This was achieved by distributing the necessary 
adhesion over five pairs of coupled wheels, making 


the engine one of the 2-10-0 type. The central pair of | 


coupled wheels is flangeless, and neighbouring pairs 
have flanges of reduced thickness, as a result of which 
the engine negotiates curves even more freely than the 
earlier eight-coupled machine. It is specified as 
suitable for taking main-line curves of 6 chains radius 
and siding curves (at slow speeds) of 4} chains radius. 
The amount of side-play given to the leading and trailing 
coupled axles is $ in.; the intermediate coupled axles, | 
including the main driving axle, are given } in. of 
side-play. The pony truck has 10 in. of side-play. 

The general appearance of the new engine in standard 


| 


grate area is 4-75. The small tubes, 152 in number, 
have an outside diameter of 1} in., and they provide 
a heating surface of 1,170 sq. ft. The large tubes, 
28 in number, have an outside diameter of 5} in. and 
they provide a heating surface of 589 sq. ft. The total 
evaporative heating surface, made up of all the items 
enumerated above, is 1,951 sq.ft. The ratio of the 
net gas-flow area through the tubes to the grate area 
is 0-11. The superheater has 28 elements giving an 
additional heating surface of 423 sq. ft. A part of the 
superheater can be seen in Fig. 5, which shows the 
smokebox end of the boiler. The steam regulator is a 
flat slide arranged with a small pilot-valve horizontally 
within the dome. The boiler of the eight-coupled engine 
is not lagged in the ordinary sense of the word ; its 
clothing consists only of steel plates carried on crino- 


| lines which are proportioned so as to leave an adequate 


space for air-lagging under the plates. More orthodox 
measures are taken in the case of the boiler of the 
ten-coupled engine, as extremes of temperature are 





service finish is shown in Fig. 1, on page 10, and some of 
the leading dimensions are given in Fig. 2. Both eight | 
and ten-coupled locomotives are suitable for operating | 
trains of about 1,000 tons in weight at speeds up to | 
40 m.p.h. The wheels of the leading pony-truck and 
those of the tender are made of rolled steel and are 
3 ft. 2 in. in diameter. The two leading pairs of | 
coupled wheels and the two trailing pairs have centres | 
The centres for the 
middle or driving pair are of cast steel. Iron and 
steel coupled-wheel centres are cast from similar | 
The diameter of the coupled wheels at the 
tread is 4 ft. 8} in. Balance weights are cast integral 
with the wheel centres and there is no allowance for 
reciprocating masses, this not having been considered 
necessary in an engine of the weight and length in 
question. By means of lubricator boxes on the 
running board, oil is trimming-fed to the main journals, 
the horn cheeks and the wheel-boss faces. The rigid 
wheelbase of the engine is 21 ft. and the total wheel- 
base is 29 ft. 8 in. With the tender, which has a 
wheel-base of 15 ft. 9 in., the locomotive has a wheel- 
base of 57 ft. 1 in. The length of engine and tender | 
over the buffers is 67 ft. 6} in. The tender for this 
engine is of the same design as that for the 8-coupled 
engine. When carrying 5,000 gallons of water and 
9 tons of coal, it weighs 55 tons 10 cwt., an average of 
13 tons 18 ewt. for each of the four axles. 

The adhesive weight of the engine is 67 tons 3 cwt., 





engine, and the average coupled-axle load is therefore | 
13 tons 9 ewt., as compared with 15 tons 6 ewt. in the | 
original. The load on the leading truck is 11 tons | 
3 cwt., making the total weight of engine and tender | 
113 tons 16 cwt. The two outside cylinders are of 
19 in. diameter and the piston stroke is 28 in. The 
boiler pressure is 225 lb. per square inch and the 
tractive effort, based on 85 per cent. of this, is 34,215 Ib. 
A piston 
valve, 10 in. in diameter and arranged for inside ad- 





The steam lap is 1} in. and the exhaust 
Cut-off in full gear occurs at ap- 
The | 


valve gear. 


is 14} in. 
The boiler of the new engine is considerably longer | 


than that of the pO nm engine, the distances | 


between the tube plates having been increased from | 
12 ft. to 15 ft. 8 in. The grate area has been increased 


The wide design | 





| that take the weight of the engine ; 


expected to be met in the probable theatre of opera- 
tions. Underneath the steel clothing plates, asbestos 
mattresses are laid against the boiler barrel and firebox, 
and plastic magnesia is applied to the throat plate 
The two Ross “‘ pop” safety valves are adjusted to 
blow at 225 lb. per square inch. An “ Everlasting ” 
type blow-down cock is fitted to the throat plate 
above the foundation ring. 

No means are provided for adjusting the springs 
the spring hangers, 
carried from solid-eye springs, are made to the requisite 
standard length and the weight distribution is checked 
after assembly. No compensating levers are fitted on 
the engine, but as can be seen from Fig. 1, there is a 
compensating lever on the tender between the leading 
pair of axles, and another between the trailing pair. 
Compensation is provided also in the brake mechanism 
on the tender, which can be actuated by hand or, 
together with the brake on the engine, by steam. Both 
eight- and ten-coupled locomotives are intended for 
operating passenger trains as well as goods trains; 
consequently they are fitted with both vacuum brake 
equipment, by the Vacuum Brake Company, Limited, 
and pressure-air brake equipment, by the Westinghouse 
Brake and Signal Company, Limited. A Gresham and 
Craven proportional valve enables the steam brake 
on the locomotive to be applied independently, or, 
alternatively, by application of the train brake, whether 
this be of the vacuum or Westinghouse type. The 
strength of the locomotive brake application is auto- 
matically proportioned to the strength of the train 
brake application. Steam sanding gear is provided, 
with nozzles ahead of the leading pair of coupled 
wheels and on both sides of the driving wheels. 

The controls and gauges for the different brakes 
can be seen in Fig. 3, which gives an interior view 
of the cab and also of the equipment below the foot- 
plate. Among other items of equipment visible in 
this view is a Detroit sight-feed lubricator for cylinder 
lubrication, and two ‘‘ Monitor” injectors by Messrs. 
Davies and Metcalfe, Limited. Top-feed valves are 
mounted on the boiler in front of the dome, as can be 
seen in Fig. 5. The firedoor is made in two portions, 
which slide apart on manipulation of a single lever. 
When the boiler is converted for oil burning (an opera- 


engine), the fire-hole is closed by a blanking plate, 
which fits in the slides normally oecupied by the fire 
door. A false bottom is added to the open-sided 
ashpan, which has adjustable doors for controlling the 
supply of air to the firebox. Oil burners are mounted 


from 28-6 sq. ft. to 40 sq. ft. by employing a wide | in front of the firebox, immediately over the grate, 
firebox where formerly one of the narrow type was | from which position they direct the oil sprays back- 
used. The firebox of the smaller boiler is of copper, | wards under the arch. Conversion of the tender in- 
but steel plates are used in the all-welded construction | volves fitting a tank to contain oil fuel, which can be 
of the firebox of the new boiler. 


heated by steam passed through a helical pipe. 
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JULY 7, 1944. 


SUPERCAVITATING SCREW 
PROPELLERS.* 


By V. L. Pospuntne. 


SuPERCAVITATING screw propellers may be defined 
as ship propellers working at a degree of cavitation such 
that near the leading and trailing edges a flow separa- 
tion takes place from the back of the blades ; and the 
continuous flow of water in front of the screw breaks 
down within the screw into several free jets or sheets 
corresponding quantitatively to the number of blades. 
In and behind the screw these jets flow into a _ 
filled with a mixture of air and water vapour. It is 
supposed, moreover, that by virtue of inertia the flow 
is not fully restored until some distance abaft the 
serew. Such screws are also described as completely 
cavitating screws or screws with flow separation. Ina 

per read elsewhere by the author analysing the 
development of ship screw design and giving results of 
experimental work with elementary cavitating screw 
models, carried out in 1940 and 1941, it was shown that 
the phenomenon of supercavitation opens wide prospects 
in marine propeller design, and suggests that the rela- 
tive revolutions can be increased considerably. In the 
present note the working of supercavitating propellers 
is theoretically considered so as to furnish a basis for 
the elaboration of a complete theory of the action and 
design of supercavitating screw propellers. 

Before proceeding further the following statements 
and assumptions should be noted : (1) The operational 
differences between supercavitating and ordinary non- 
cavitating propellers are physically so great that no 
common theory of operation or single construction will 
suit the two kinds of screw. (2) The propellers operate 
in open water, undisturbed by the presence of the ship. 
The fluid is supposed to be perfectly incompressible and | 
inviscid. (3) The work of supercavitating screws is | 
studied from the standpoint of two-dimensional flow | 
separation, since the three-dimensional problem of | 
streamline flow with separation remains quite insoluble 
for the time being. By analogy with the simple jet 
theory of the propeller, these notes are confined to the 
hypothetical case where the screw works without pro- 
ducing flow rotation. A hydrodynamic model of the | 
operation of such propellers is first set out. 

To Sir Charles Parsons belongs the credit for having 
given a description of the action of cavitating pro- 
pellers, quite unique in its clearness of representation 
and depth of insight into the involved phenomena.f 
The picture drawn by Parsons followed some two years 
of laboratory work on the problem of propeller cavita- 
tion, which work was started because of the difficulties 
arising from an attempt to use propellers running at a 
high rate of speed on the Turbinia. Parsons’s labora- 
tory tests were made on screw models of about 50 mm. 
(2 in.) diameter in an enclosed tank filled with water 
heated nearly to boiling, the prototype of the low- | 
pressure water-tunnels of to-day. It should be empha- | 
sised that these tests were run in undisturbed water 
corresponding to the case where the propeller has no 
forward movement. The formation of cavities and 
the development of their outline and shape with 
increasing screw revolutions were made visible by 
means of a stroboscope. 

Some results of Parsons’s observations may be quoted 
here: “It appeared that a cavity or blister first 
formed a little behind the leading edge and near the | 
tip of the blade ; then, as the speed of revolution was | 














of the totality of phenomena observed in screw tests 
under conditions of supercavitation leads to the con- 
clusion that such screws can really derive thrust from 
the reaction of the shed flow, even if working without 
forward motion and despite a certain negative thrust 
at the blade leading edges due to a drag as the water 
enters the propeller. 

Supercavitating screws clearly operate quite differ- 
ently from non-cavitating screws. For this reason the 
sections of their blades should have their proper form 
and pitch with respect to the flow of water. On the 
basis of the foregoing, it is not difficult to form a hydro- 
dynamic model representing the work of supercavitat- 
ing propellers. Let the supercavitating propeller be 
replaced by a disc of infinitesimal thickness and equal 
in diameter to the propeller. In accordance with the 
conceptions of Reissner, Lanchester,* and others, this 
disc may be supposed to shed flow astern by periodic 
impulses instead of having a steady and continuous 
action on the fluid, which a similar disc (or actuator) is 
assumed to have according to the Rankine-Froude 
theory. Suppose, further, that the actuator disc can 
transform the incoming flow of water and break it into 
jets of such diameter that the pressure within them 
may be regarded as invariable and equal to the pressure 
at their free surface. It will thus be obvious that in the 
propeller not only the velocity of water but also its 
pressure are subject to extremely rapid variation. 

The accompanying diagram illustrates the variation of 
the velocity and pressure in a flow of water before, within 
and behind the propeller, the notation being :—D D = 
the plane of screw disc ; p, and vy, = the pressure and 
velocity of the water at an infinite distance before the 
screw; p and v = the same quantities directly before 
the screw ; A pand A v = the instantaneous increment 
of pressure and velocity within the screw; pq and 
vq = the pressure and velocity of water behind the 





propellers can be made. In the first place formula (3) 
is not to be applied to the propeller as a whole, unless 


it is assumed that = is constant along the radius of 


the propeller. As a matter of fact, this value varies 
along the radius depending (for a given number of 
blades), upon the shape, size and inclination of the 
separate blade sections, all of which vary along the 
radius. In the selection of these elements the designer 


has a certain freedom. The value oe. is thus a para- 


meter relating the working conditions of a supercavitat- 
ing screw and its design. Furthermore, it follows from 


formula (3) that ~ = /o, is a critical value of the 


parameter for which the velocity v at the screw becomes 
equal to v. It is also apparent that with = <V% 


the velocity v is larger, and with = > / 0, is smaller 


than w. 
At first sight it seems rather strange that there are 
cases where the flow velocity into a screw working under 
conditions of fully developed cavitation may possibly 
diminish. The author happened to observe this 
phenomenon while testing a cavitating-screw model 
in a low-pressure water-tunnel. It was then found 
that with small values of o, the normal increase of 
thrust with increasing revolutions of the model was 
attended by a very appreciable decrease of the velocity v 
at the cee This was the more pronounced the 
lower the value of o, and the larger the number of 
revolutions of the model. There is a paper by Bauers- 
feld which points out the theoretical possibility of this 
phenomenon. 

Turning to the question of the determination of 
the theoretical thrust S in the case of a supercavitating 
screw the control surfaces are taken as being located 
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screw, and obviously equal to the pressure of the water- | 
vapour. The latter quantities remain constant through- | 
out the length of the jets produced to infinity, which is | 
in accordance with the Helmholtz-Kirchoff flow with | 
separation. a 

The most characteristic feature of the hydrodynamic | 
model of supercavitating propellers is a negative change 
of pressure in the fluid instead of the positive change 
observed in the case of non-cavitating propellers. The | 
hydrodynamic model may thus serve as a basis for | 
solving some fundamental problems of the theory of | 
screw rs, such as the determination of the | 
velocity of water into the screw under fully developed | 
cavitation, or of the thrust and efficiency of super- | 
cavitating screws. The solution of these problems is | 
given below irrespective of the design of the super- | 
cavitating propeller, though our hydrodynamic model 
contains a the principal data for establishing the | 
design elements of a supercavitating screw. 

The most important question in the theory of any | 


directly before and behind the screw. Making use of 
the law of momentum the following expression may 
be written for the value of 8S. 


S =m Av—FAp= m(1— +“) Av. . (4) 


Here 
m = pF v is the mass of inflowing water per unit 
time ; 
F the area of the screw disc ; 
A p = $ p(A v)? = pressure change. 
By means of formula (3) and the notation of formula 
(4) S can be evaluated in the form 


S = (1+ %) . pF et. . (5) 


In writing down expressions (4) and (5) it was 
assumed that = is constant all over the screw disc. 


It is seen from formula (5) that the assumption = 


= const. corresponds to a uniform distribution of the 
thrust over the whole area of the disc. In analysing 


the quantity S recourse is had to the customary use of 


the specific thrust coefficient of the screw, ¢ = wo ; 
Pa 


increased, it enlarged in all directions, until, at a speed | screw propeller, i.e., the determination of the velocity | with the substitutions ¢ = k (1 + o,) and oe =y, 


corresponding to that in Turbinia’s propeller, it had | of the water into the screw may now be considered. | 
pte as to cover a sector of the screw-disc of 90 deg. In accordance with the diagram, the Bernoulli expres- | 
When the speed was still further increased, the screw | sion for the flow of water before the screw may be | 
as a whole revolved in a cylindrical cavity, from one | written in the following form : 





end of which the blades scraped off layers of solid | - Se end ey ¥ 
water, delivering them on to the other. In this —- = /} + = =a/ + a) — TT (1) | 
extreme case nearly the whole energy of the ‘- was | Yo tp % tpr% 
expended in maintaining this vacuous space. It also Po — Pa- peas . 7 
appeared, when the cavity had grown to be a little | where o, = < “a is the cavitation number, a charac- | 


larger than the width of the blade, that the leading es : 
ole acted like a wedge, the forward side of the edge | teristic of the external flow; p= mass density of | 
giving negative thrust.” | water ; A p = p — Pa = pressure change in the screw. 

A similar and striking picture was observed by the | Adopting the simplest relation between A p and A », 
author in his experiments on narrow-blade models with | corresponding to a sudden change of the cross-section | 
wedge-sha: blades. The only difference was that | area of the flow upon its transformation or disintegra- 
with high revolutions (and a low value of the cavitation | tion in the screw, A p = $ p(4 v)?, equation (1) can | 
number) the vacuous cylindrical space pierced by | be written in the following form : 
independent spirals was so far away behind the pro- | . Av\?/o\? 
peller that it was not always possible (with the system —= / 0 + a) — (=) (=) : - (2) 
of windows available in the low-pressure water-tunnel) % . v % 

: " : v . 

and the consequent restoration of the flow. This | Solving this equation with respect to y, | 


to observe the fusion of the sheets shed by the screw 
departure from the conditions described by Parsons is | 





formula (5) can be rewritten in the following form : 
(1+ ky*—2y+k=0 
The solution of this equation is given in terms of the 


parameter = by the following expression : 


Ave _1-VI-kE(Q+) | 
Oe 1l+k 
From this expression it is evident that the parameter 


~ takes real or imaginary values, according as k is 





< 0-62 or > 0-62. Replacing the parameter a 


by the coefficient of jet contraction in the screw 
e=1; ( + =) it may be concluded that the maxi- 
mum real value of the specific thrust coefficient is 
€ = 0-62 (1 + o,) for « = 0-62, i.e., for the so-called 
perfect jet contraction. The minimum value £ = 0 
corresponds to « = 1-00, i.e., to the case when there 
is no jet contraction, and, accordingly no breakdown 


accounted for by the fact that the author’s experiments 1 + a% 
were run in water moving at nearly the same forward 
speed as that of the propeller, whereas Parsons’s experi- 





a’ (3) | of the flow. For all intermediate values of ¢ the super- 
\V 1+ ( *) | cavitating screw will apparently work within the limits 
v | of the inequality 0-62 < «< 1-00, the jet contraction 


e 
% 


ments w in undisturbed water. Consideration . , : 
- with From this formula some interesting and important | 


conclusions on the operation of supercavitating screw 





* Paper read before the Institution of Naval Archi- 
tects, London, on Thursday, April 20, 1944. Abridged. 








* See ENGINEERING, vol. 99, page 392 (1915). | 


+ See ENGINEERING, vol. 63, page 526 (1897). 


being then incomplete. 

From the limits of the theory above outlined it can 
now be seen that under ideal fluid conditions the 
theory breaks down in the transition to ordinary non- 
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cavitating screw propellers. The zero value of the 
thrust in the absence of separation has much the same 
meaning as the famous paradox of Euler which states 
that no resistance is offered by a body to the motion 
of an ideal fluid. The imaginary values in the solution 
of the problem considered here lead one to suppose 
that outside the limits of the perfect jet contraction 
the operation of the screw propeller is attended by 
some phenomena that have not yet been discovered. 
Considering the ideal efficiency of supercavitating 
screws, this quantity » can, in accordance with the 
conception of the operation of such screws, be treated 
as the ratio of the useful work of the thrust 8, as 
expressed by formula (4), at a velocity v, to the work 
of the maximum possible thrust Sy, at the same 
velocity as when the negative part of the thrust in 
formula (4) is supposed to be absent. Then, in accord. 
ance with this formula : 

Ss 


Av 


t 


— 1— 7) 
Smax ; 

The final conclusions to be drawn from the present 
analysis of the operation of supercavitating screws 
under ideal conditions are as follows: (1) The value 
of the specific thrust coefficient of supercavitating 
screws varies from 0 to 0-62 (1 + o,), securing a 
sufficiently wide range of application of these screws 
in practice. (2) The value of the thrust, varying 
directly as (1 + o,), diminishes with decreasing cavi- 
tation number o,, but does not vanish even for o, =0, 
i.e., when the ship is moving at an arbitrarily high | 
speed. (3) The value of the ideal efficiency of super- 
cavitating screws ranging from 0-69 to | is dependent 
solely upon the specific thrust coefficient and does not 
depend upon the cavitation number o,. These con- 
clusions are in fairly good agreement with the experi- 
mental results obtained with the author’s models of 
supercavitating screws. 





PRODUCTION OF GOLD IN THE TRANSVAAL.—The output 
of gold in the Transvaal during May totalled 1,058,875 
fine oz., as compared with 1,182,678 fine oz. in May, 1943. 





Fram Tank in Action. 








9 


CYLINDER AND CHAINS. 





Fie. 3. Maticpva Tank Firrep wits FLalits. 


MINE-SWEEPING TANK. 


Wuen Rommel was still advancing to the eastward 
in his drive towards Egypt, he cleared a way for his 
assault forces through the defensive minefields by 
dive-bombing the ground in front of the British 
position; but when the situation was reversed by 
General Montgomery at El Alamein, it was with the 
aid of an entirely new development in anti-mine 
tactics, the flail tank, the invention of a South African 
officer. His name is still withheld from publication, for 


|reasoris which may be good, but are certainly not 


IMPORT OF GOODS INTO PERI H.M. Ambassador in 
Lima has reported that, as from July 1, import licences 
will be required for all goods imported into Peru, including 
those from the United Kingdom. 


LONDON EXHIBITION OF UNTTED States Hovsine.— 
The Royal Institute of British Architects has announced 
that an Exhibition of American Housing in War and 
Peace will be held on its premises, at 66, Portland-place, 
London, W.1, from July 19 until August 26. The 
exhibition has been prepared by the Museum of Modern 
Art in New York and has been brought to this country 
by the United States Office of War Information at the 
request of the Council of the Royal Institute of British 
Architects. The exhibition consists of photographs, 
diagrams and other material, and gives an indication of 
the work of the United States Government housing 
agencies and private organisations. 


obvious, but some particulars may now be disclosed 
of his invention and the subsequent improvements on 
the original form which played such an important part 
in enabling General Montgomery’s forces to keep pace | 
with the Germans in their rapid retreat from El Alamein 
to Tunis. 

In outline, the device consists of a horizontal rotating | 
cylinder, carried between the ends of two steel booms | 
or outriggers, projecting in front of a tank, and span- 
ning approximately the width of the tank. The 
cylinder is rotated mechanically and, attached to a 
series of lugs spaced in rows on its surface, has a number | 
of lengths of heavy chain, which beat on the ground, 
as the tank goes forward, with sufficient violence to | 
explode any mine in its path. Fig. 1, above, shows the 
flail tank in action, and Fig. 2, is a close-up view of the 
cylinder and chains. Fig. 3 shows an early form, 
photographed in the Western Desert in 1942. This 


early pattern was known as the Scorpion and was 
constructed by adding the sweeping mechanism to a 
Matilda tank. The flails consisted of lengths of wire 
rope with a few links of chain at their ends and the 
cylinder was revolved by a separate engine. Adapta 
tions of the Valentine tank were also used. 

Subsequent experimental work led to the intro 
duction of three further types, designated respectively 
the Baron, the Marquis and the Crab. Some were 
fitted with flails of ordinary open-link chain, and others 
with the form of chain illustrated in Fig. 2, terminating 
in special links constituting a sort of flexible paddle 
In the latest type, the Crab, the separate engine is 
dispensed with, the drive to the cylinder being taken 
from the propelling engine of the tank. It is stated 
that most of the tanks now used for mine sweeping ar 


| Shermans. The device was employed very successfully 
| to clear paths for the troops and vehicles landed on the 


invasion beaches in Normandy. 





TIN MINING IN THE BELGIAN Conco.—-A new tin mine 
is reported to have been opened at Kasese in the Belgian 
Congo. The Comité National de Kivu has commenced 


| operations in this area and it is stated in the monthly 


journal Tin that it is hoped soon to open mines at 
Symétain and Cobelmin. A considerable amount of 
road building and development work has been done, and it 
is expected that the number of persons employed will be 
increased shortly from 2,000 to 4,500. 
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DRAWING, CUTTING-OFF AND 
STRAIGHTENING MACHINE. 


| 

Tue machine illustrated in Figs. 1 to 3, above, is| 
manufactured by Messrs. Sir James Farmer Norton | 
and Company, Limited, Adelphi Iron Works, Salford, 3, 
Manchester, to meet the increasing demand for a com- 
bined and continuous drawing, cutting-off to length, 
straightening and polishing machine, wire being fed 
in from a coil and delivered as straight rods of pre- 
determined length. It is of interest to note the 
inception of the machine. Before the war, machines | 
of this type were imported into this country from | 
Germany and were covered by German and foreign 
patents, and were undoubtedly useful machines. They | 
became unobtainable on the outbreak of hostilities, of | 
course, and Sir James Farmer Norton and Company | 
were approached by various concerns to supply a sub- 
stitute. The firm thereupon made application to the 
Government for permission to manufacture, and, this 
being granted, they produced a design, taking as a| 
basis one of the latest machines which had been received 
from Germany just before the war commenced. It 
should be made clear that, while all essential features 
of the original model have been retained, the new 
machine is not a mere slavish copy, a number of 
improvements in detail having been effected. 

The machine will handle either ferrous or non-ferrous 
wires and any length of rod between 6 ft. 6 in. and 
14 ft. can normally be cut. At the same time, since the 
length obtainable is only a matter of simple initial 
Setting, it is possible to arrange the machine to cut 
Jengths up to 18 ft.; the dimensions given in Fig. 2 














| apply to the machine set for this maximum length of 


rod. Mild-steel round rods can be produced of between 
0-158 in. and 0-5 in. in diameter, square rods between 
0-158 in. and 0-442 in. width of side, and hexagonal 
rods between 0-192 in. and 0-442 in. across the flats. 
The range of ordinary non-ferrous round rods is between 
0-158 in. and 0-625 in. in diameter, with the sizes of 
square and hexagonal rods the same as for mild steel. 
In the case of high-tensile non-ferrous rods the range 
is somewhat reduced, lying between 0-158 in. and 
0-375 in. in diameter for round rods. Incidentally, 
wire of 0-125 in. in diameter can be handled if required 
by the use of smaller dies. The reduction in area during 
drawing depends on what is required for the finished 
rods. For all sizes within the ranges stated above this 
reduction in area may be as much as 25 per cent. in 
ferrous materials, while in non-ferrous materials, which 
are usually extruded originally, the reduction may be 
only of the order of 10 per cent. to 15 per cent. The 
maximum pull of the machine is 5,500 Ib., and the 
drawing speed is approximately 80 ft. per minute. 
Referring now to the illustrations, it should be 
noted that the photograph reproduced in Fig. 1 is 
taken from a point to the left of Fig. 3, that is, frem 
the end of the machine at which the coiled wire is 
fed in, hence the motors appear on the left. The 
entering wire is seen at the extreme right of Fig. 1, 
the mechanism into which it passes being a preliminary 
straightening unit with five rolls on vertical axes. 
Two of these rolls are adjustable to ensure a straight 
pull of the wire from the coil into the drawing dio 
The entering rollers are indicated at a in Fig. 2. The 
wire is drawn through the die 6, being lubricated in 





its passage by oil drawn from the filter tank c by a 
pump actuated from the main drive. The die holder 
can be readily distinguished in Fig. 1. It is designed 
so that water cooling can be employed if required, and 
has a spherical seat, so that the die can be mounted in 
a manner which will ensure as straight a rod as possible 
after drawing. On leaving the die, the wire is gripped 
by a pair of reciprocating carriagés acting alternately, 
so that it is pulled through the die automatically and 
continuously. The upper surfaces of the draw carriages 
are visible about the centre of Fig. 1 and their situation 
is indicated at d in Fig. 2. The main drive of the 
drawing unit consists of a 18-brake horse-power slip- 
ring motor running at 1,500 r.p.m. with three-phase 
current at 415 volts and 50 cycles. There are inching, 
starting and stop pedals, and the necessary control 
panel; the power is transmitted through worm reduc- 
tion gear and spur wheels to the centre shaft, from 
which the carriages are actuated by cam gear. The 
grips for the wire in the carriages are of hardened 
steel and will accommodate the whole range of sizes. 
The main driving motor and its reduction gear are 
shown on the left in Fig. 1, and are indicated at e in 
Fig. 3. 

The mechanism seen in Fig. 1 just above the main 
driving motor is the cutting-off unit, which is indicated 
at f in Fig. 2. This unit consists, first, of a pair of 
vertical positively-driven drag rollers to guide the 
wire into the flying shears. Beyond the shears is a 
guide tube g, at the end of which is a shear operating 
switch h. The guide tube determines by its length the 
length of the wire to be cut off. Six of them, suitable 
for rod lengths ranging from 6 ft. 6 in. to 14 ft., are 
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provided in the standard machine. It will be realised 

that the drawn wire is pushed by the drag rollers 

through the guide tube until its end makes contact 

with the switch h. This contact causes the shears, | 
which travel at the same rate as the wire, to close and 
sever the wire at the point set by the guide tube. The 

shears are operated by a high-torque squirrel-cage 
reversing motor running at the same speed as the main 

motor and indicated at i in Fig. 2. The motor is fitted 

with a magnetic brake and transmission gear, including 
cams, and is, of course, controlled by the contact switch 

already mentioned. 

The sheared rod then enters the straightening and 
polishing unit visible in the background of Fig. 1 and 
indicated at j in Fig. 2. This unit is carried on rollers 
on the bed of the machine, so that it can be adjusted 
to the position dictated by the length of rod being 
produced, suitable locking gear being provided. The 
drive consists of an 8-h.p. squirrel-cage motor, lettered 
k in Fig. 3, ing at the same speed and with the 
same current conditions as the other two motors, but 
being fitted with push-button control, so that the 
unit can be started up before any other part of the 
combination is in o tion. The motor drives the 
straightening and polishing gear at a speed such that 
the sheared rods are cleared away from the advancing 


wire from the draw i . The rods first pass 
— between a pair of highly polished discs of a 
special steel rotating at a high speed, and thence 
between three steel spinners, the centre one of which 
can be set forward to give the correct amount of 
bend necessary to straighten the rod. The poli 

rod then passes into a guide tube 1, Fig. 2, of appro- 
priate length, each rod being pushed through the 
tube by the one behind it. part m seen at the 
end of this tube is a wiper which cleans the rod of 
lubricant before it drops on to the receiving tray or 
table. Lubrication of the discs and spinners is pro- 
vided by a pump and filter tank incorporated in the 
unit and driven from the straightening motor. The 
leading dimensions of the machine are given in Figs. 
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2 and 3, but it may be mentioned that the overall 
length of 73 ft. 5 in. indicated allows for the rod- | 


receiving table and is not, strictly speaking, that of the | 
machine itself. The machine illustrated is known as | 


the No. 1 size, and other sizes of machine, for dealing | 


with smaller or larger diameters of wire in the coil, are 


under consideration. 





BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- | 
ment of the Institution, 28, Victoria-street, London, | 
S.W.1, at the price quoted at the end of each paragraph. | 


Prefocus Lamp Caps and Lampholders.—A new | 
specification covering the principal dimensions of | 
prefocus lamp caps and lampholders, for voltages not 
exceeding 250, has recently been issued. Diagrams 
and tabulated dimensions are given for P28/25 (medium) 
and P40/41 (large) prefocus lamp caps, and for P28 
and P40 insulated lampholders. Recommended gauges 
for the lamp caps and lampholders are dealt with in 
appendices. [Price 2s., postage included. ] 

Manila and Sisal Ropes and Fibre Cores for Wire 
Ropes.—Further war-emergency amendments to B.S. 
No. 431-1940, covering manila ropes; B.S. No. 908- 
1940, dealing with sisal ropes; and B.S. No. 525-1933, 
concerning fibre cores for wire ropes, have been issued. 
Amendment slips, No. 6—reference P.D. 230 (B.S. 
No. 431), and No. 4—P.D. 237 (B.S. No. 908), both 
substitute 20-thread yarn of proportionately higher 
breaking strength for the specified 24-thread yarn. 
This amendment applies to 3- and 4-strand ropes, 
over 3 in. in circumference, and to 9-strand cable-laid 
ropes over 6 in. in circumference. The total number 
of yarns per strand has been reduced owing to the 
coarser yarn, but the specified weights and breaking | 
strengths of the finished ropes remain unaltered. 
Another amendment to B.S. No. 431, No. 7 (P.D. 244), 
is a reprint of a revised Order by the Hemp Controller 
of the Ministry of Supply and is in substitution for a 
previous amendment (No. 2, May, 1942), which was 
based on a similar Order. As in amendment No. 2, 
certain qualities of manila fibre require special authori- 
sation. Ropes made from all-manila fibre are confined 
to specific applications. The amendment (No. 1) to 
B.S. No. 525 (Reference P.D. 242) deals with the 
suspension, for the present, of the clauses in the speci- 
fication limiting the salt and acid contents of fibre 
cores for wire ropes. The amendment also states that 
hard fibre cores, exceeding 3 in. in circumference, may 
be made from 20-thread yarn until further notice. The 
minimum number of yarns per core (in column 4, 
Table I of B.S. No. 525-1933), in the case of 20-thread 
yarn, should accordingly be reduced in inverse 
proportion. 
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PERSONAL. 
MR. ALEXANDER THOM, Ph.D., D.Se. (Glasgow), hag 
been appointed to the Professorship of E) cineering 
Science at the University of Oxford from a daic to be 


determined later. 


Proressor R. W. ANnGus, B.A.Sc., M.I.Mech.§., head 
of the department of mechanical engineering at the 


University of Toronto, Ontario, Canada, is retiring at the 
end of the present session after nearly 45 years’ service, 
Mr. W. W. Watr has been elected President of 


the Institute of Welding for the 1944-45 sessio 
Mr. J. J. Lawson, M.P., has been appointed vice- 


chairman of the British Council in succession to the 
late Lorp Snetyt. The other vice-chairmen of the 
Council are LORD RIVERDALE OF SHEFFIELD. (.B.E., 


and the Ear. or Dersy, K.G., G.C.B., G.C.V.0 
Str Person FRANK, M.Inst.C.E., F.S.1., Chief Fugineer 


and County Surveyor, London County Council, has been 
elected President of the Town Planning Institut: 
Mr. A. H. Mumrorp has been nominated by the 


Council of the Institution of Electrical Engineers to 
serve as a representative of the Institution on the Sub- 
Committee for Radio Interference of the British Elec- 
trical and Allied Industries Research Association. Mr. 
J. R. Cow1k has been similarly nominated to serve as a 
representative of the Institution on a committee, set 
up at the request of the Ministry of Fuel and Power, to 
prepare a British Standard Specification for classes of 
flameproof apparatus to which the principle of intrinsic 
safety is applicable. 

Mr. G. McLean Gipson, O.B.E., A.M.Inst.C.E., 
M.1.Mech.E., M.1.Struct.E., has been elected President 
of the Institution of Highway Engineers for the 1944-45 
session. 

Mr. R. H. H. STanoer, M.L.Struct.E., A.M.Inst.C.E., 
A.M.1.Mech.E., has been nominated by the Council of 
the Institution of Structural Engineers to serve on the 
British Standards Institution Building Divisional! Council. 

Mr. S. E. WHITEHEAD, engineer and genera! manager, 
Southampton Gaslight and Coke Company, Limited, 
has been elected President of the Institution of Gas 
Engineers in succession to MR. JAMES JAMIESON, engineer 
and manager, Edinburgh Corporation Gas Department. 

Dr. E. F. Anmsrrone, F.R.S., has been re-elected 
President of the Royal Society of Arts for the ensuing 
year. 

Mayor T. R. SNEYD-KYNNERSLEY, O.B.E., M.C., 
M.Inst.C.E., has been elected President of the Institution 
of Engineers (India). 

Mr. MARMONT WARREN, M.B.E., who has been works 
manager of the Central Marine Engine Works of Messrs. 
William Gray and Company, Limited, West Hartlepool, 
since 1913, and has been associated with the company 
for 44 years, has been elected a director. Mr. Jonn R. 
CRANSTOUN, who joined Messrs. William Gray and Com- 
pany, Limited, in 1892, has been appointed acting secre- 
tary of the firm. 

Mr. A. H. M. Jackson has recently joined the board 
of The Carlton Main Colliery Company, Limited. 

Proressor EMERITUS W. P. Wynwye, D.Sc., F.LC., 
F.R.S., who retired from the Chair of Chemistry, Uni- 
versity of Sheffield, in 1931, has been elected a Fellow 
of the Imperial College of Science and Technology. He 
was a student at the Royal College of Science from 1881 
to 1884. 

Mr. A. BLENKINSOP, M.I.Min.E., managing director of 
Dalton Main Collieries, Limited, general manager of the 
| collieries of Messrs. John Brown and Company, Limited 
and chairman of the Rotherham and District Mines 
Rescue Association, is retiring at the end of July. 

Messrs. J. H. FENNER AND COMPANY, LIMITED, 
Heckmondwike, Yorks., have opened a North Midlands 
Branch at 24-26, London-road, Nottingham (Telephone: 
Nottingham 43282). Mr. R. N. WuriiiaMs has been 
appointed to take charge of the new branch. 

Masor Simon GREEN has been appointed managing 
director of Messrs. E. Green and Son, Limited, Economiser 
| Works, Wakefield, in succession to Mr. HAROLD LIVESEY, 
who has recently retired. 





MAINTENANCE OF AIR-BREAK CIRCUIT BREAKERS.- 
Messrs. J. G. Statter and Company, Limited, 82, Victoria- 
street, London, S.W.1, have recently sent us a copy of 
their publication ACB/M, entitled “ Maintenance In- 
structions for Air-Break Circuit Breakers.”” <A copy 
of the publication is sent out by the firm with all 
circuit breakers of the types dealt with, when these are 
dispatched from the firm’s works, the object being to 
enable users to obtain the most efficient service from the 
company’s products. Copies of the publication, how- 
ever, are also available, gratis, to all users of Statter 
air-break circuit breakers, on application to the firm 
and quoting the serial number shown on the rating 
| plate of their circuit breakers. 
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NOTES FROM ‘tHE NORTH. 


GLasGow, Wednesday. 


Scottish Steel.—The lull in new plate business continues. 
It is not anticipated that any appreciable recovery will 
take place between now and the forthcoming annual holi- 
days, a8 shipyards on the lower reaches of the Clyde will 
be taking some days holiday this week or next, and 
those on the upper reaches will be on annual vacation 
for about ten days immediately thereafter. Some belief 
exists that a recovery in the demand for plates may take 
place during the autumn, the basis for this belief being 
that many of the yards should by that time have com- 
pleted the bulk of the light work upon which they are 
now engaged, and then turn over to their more normal 
and heavier classes of work. Sections and bars are in 
relatively good demand, and these departments are 
maintaining full-time operations with much less diffi- 
culty. Re-roller have fair order books, and supplies of 
“semies ” occasion no particular concern. Sheetmakers 
have booked some good orders for hutting and hangar 
sheets, and power-plant producers are specifying pre- 
heater sheets in regular volume. 

Scottish Coal.—In the announcement made by the 
Ministry of Fuel and Power with regard to the extension 
of existing allowances of house coal in Scotland, it was 
clearly implied that, as a result of disputes, the Scottish 
public is to suffer some restriction of its normal allowance. 
4s there is a considerable gap between the tonnages 


allowed and the quantities being delivered, the Ministry’s | 


statement must have only academic interest for con- 
sumers. The Ministry allowed 15 cwt. per household for 
the months of May and June, but actually the merchants 
only received about 8 cwt. during the two months, and 
this governs the amount received by users. The Minis- 
terial pronouncement, however, indicates dissatisfaction 
with the miners’ contribution to the national effort so far 
as coal is concerned, and the market would have welcomed 
a more direct comment on the present situation, as great 
concern is felt in Scotland regarding next winter’s supply. 
Lord Traprain stated recently that over 300,000 tons of 
coal had been lost in Scotland between January and 
June 10 as a result of disputes alone. He added that, if 
during the 17 weeks between June and October the 
same losses occurred, there would be an average of 
approximately 44 cwt. less per household in Scotland 
than would have been available normally. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Coal.—Production programmes are being 
carried through so satisfactorily that the arrangement of 
~taggered holidays at steel and engineering works is being 
completed without difficulty. The value in production 
of week-end rest periods for the operatives has been so 
convincingly proved during recent months that even 
vetter production rates are anticipated after the holidays, 
in spite of the loss of some young skilled workers. Order 
books need replenishing in some departments. There 
have been some new bookings of an urgent character, 
and further orders of a similar type are expected, but 
intensive production in the war years has been so well 
planned that no great amount of new business is likely 
to come forward. There is a good deal of work in hand 
in the provision of shipbuilding materials for repairs and 
replenishments, and these departments are likely to be 
actively employed as Continental warfare develops. All 
railway material departments are heavily booked, wagon- 
building and wagon-repair shops being particularly busy. 

South Yorkshire Coal Trade.—Coal supplies are coming 
forward more freely, but the demand does not diminish 
as industrial and other users are trying to build up 
stocks for future use. More outcrop coal is being obtained 
and is being used to augment both steam and house- 
coal supplies. Coal outputs will be affected adversely as 
staggered holidays come into operation in various parts 
of the coalfield. As supplies of washed and graded steam 
coal are practically all taken up, virtually none will be 
available for the market for many weeks ahead. The 
-trength of the home demand is keeping export business 
within narrow limits. Coking coal continues to be in 
strong demand, and supplies are sufficient to keep coke- 
works at practically full production. Furnace coke is 
being absorbed extensively, and all works coke is in good 
demand and in adequate supply. Domestic qualities of 
coke are hardly sufficient to satisfy the demand. 





THE PREPARATION OF CoKE SAMPLES.—In an article 
'n @ recent issue of Fuel in Science and Practice, Mr. J. H. 
Jones states that it has been observed that the phosphorus 
content of coke samples, determined in the laboratory, 
was higher than the figure calculated from the phosphorus 
content of the coal charged into the coke oven. Careful 
tests have shown that the discrepancy was caused by 
contamination of the coke samples by erosion of the iron 
in the grinding mills employed for preparing the samples. 
Obviously, therefore, high-phosphorus iron should not be 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The demand for iron and steel is 
on a reduced scale and bookings for the current quarter 
are considerably less than what has been usual at this 
period of the year since the outbreak of the war, but 
substantial emergency claims may be made at any time 
by priority buyers. There is no relaxation of the rule 
which prohibits sales for non-eseential purposes. Native 
raw materials are plentiful and certain foreign ores are 
less difficult to obtain than has been the case for some 
time. Most descriptions of pig iron are in good supply. 
The total output of semi-finished and finished iron and 
steel is still large. 

Hematite, Low-Phosphorus and Refined Iron.—Strict 
rationing of hematite-iron consumers is still unavoidable 
in order to maintain satisfactory deliveries for urgent 
needs. Outputs of medium- and low-phosphorus grades 
are promptly absorbed and productions of refined iron 
are taken up as soon as they become available. 


Manufactured Iron and Steel.—Semi-finished iron is in 
'ample supply, but the exceptionally heavy output of 
steel semies does not fully meet current requirements. 
Prime billets, blooms and bars are wanted in very large 
quantities, and to keep the mills running at full capacity 
consumers are continuing to accept substantial parcels 
of inferior crops. Re-rollers are heavily booked for 
the present quarter and priority buyers are demanding 
maximum deliveries. The output of manufactured iron 
shows little change. Departments producing heavy 
descriptions of material are actively engaged, but plants 
turning out the lighter commodities could deal promptly 
with new orders. The total make of finished steel] is still 
at a high level. Light structural material is in strong 
demand and the pressure for sheets is unrelaxed ; plate- 
makers also have good contracts to execute. There are 
ready outlets for railway material, pit props, and colliery 
roofings. 

Scrap.—Supplies of heavy steel scrap, good cast-iron 
scrap, and machinery metal are still barely sufficient for 
requirements. 








Bar ROLLING MILL AT WASHINGTON WORKS OF THE 
Jessop Steet Company.—A bar rolling-mill plant, con- 
sisting of four three-high stands and one two-high finish- 
ing stand, has recently been put into service at the Wash- 
ington Works, Penna., U.S.A., of the Jessop Steel Com- 
pany. The products comprise round bars from 3 in. to 
6 in. in diameter, square bars ranging in size from 23 in. 
to 6 in., and flat bars measuring from 8 in. by } in. to 
8 in. by 33 in. 





Brrrisu COKE RESEARCH ASSOCIATION.—A hew organi- 
sation, the British Coke Research Association, has been 
registered as a company limited by guarantee without 
share capital, with an unlimited number of members, 
each liable for the sum of 51. in the event of winding up. 
The objects of the Association are “to promote research 
in connection with the production and utilisation of coke 
and also in connection with coking plants, equipment 
and appliances, and with the distillation of coal in coke 
ovens, and all by-products arising therefrom, except any 
by-product falling within the scope of the National 
Benzene Association, the Sulphate of Ammonia Federa- 
tion, or similar The founder subscribers 
comprise the Consett Iron Company, Limited, the 
Nunnery Colliery Company, Limited, the South York- 
shire Chemical Works, Limited, the Lancashire Foundry 
Coke Company, Limited, the Plean Colliery Company, 
Limited, the Horden Collieries, Limited, and Messrs. 
Richard Thomas and Company, Limited. 


jations.”” 








COOLING FLUID FOR MACHINING MAGNESIUM ALLOYs.— 
Messrs. Edwin Taylor (Chemicals), Limited, Boardman 
Street Chemical Works, London-road, Manchester, 1, 
have recently placed on the market a cooling fluid for 
use in the machining of magnesium and its alloys. The 
fluid, to which the name Maxium has been given, is 
stated to be basically an oil, containing other ingredients 
which increase its heat-absorbing capacity and limit a 
possible temperature rise under abnormal conditions to 
approximately 120 deg. C., and disinfectants which reduce 
the risk of infection from cuts and abrasions. The fluid 
has a characteristic turquoise-blue colour and is thicker 
than most cooling media, thus tending to.reduce splashing 
and spraying at high d It is claimed that, by the 
use of Maxium, fires due to the machining of magnesium 
and its alloys are impossible, provided that the ffow of 
the fluid is maintained. After machining with Maxium, 
the resultant swarf is drained to recover the residual fluid. 
A fine swarf will then retain some 25 per cent. of the 
fluid, but, of this, all but 4 per cent. can be recovered by 
centrifuging the swarf. The manufacturers of the fluid 
also state that when Maxium is used not only is tool life 
prolonged, but an improved finish is obtained at higher 
cutting speeds than is possible under dry machining 








employed in the mills used for grinding samples. 


conditions. ' 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section : Saturday, July 8, 3.30 p.m., Storey’s- 
gate, St. James’s Park, Westminster, S.W.1. ‘“ Brains 
Trust ’’ Meeting. 

Socrery or CHEemicaL Inpustry.—London Section : 
Thursday, July 13, 7.30 p.m., The Institution of Mech- 
anical Engineers, Storey’s-gate, St. James’s Park, West- 
minster, 8.W.1. Joint Meeting with THe INSTITUTE OF 
Merars. “ Minor Metals,” by Mr. A. R. Powell. Society : 
Friday, July 14, The Royal Institution, Albemarle- 
street, W.1. Annual General Meeting. 10.30 a.m., (i) 
Election of Officers and Members of Council. (ii) Annual 
Report of the Council, and Financial Statements, for 
1943. 11.30 a.m., Presidential Address. 2.45 p.m., 
Address by Professor A. V. Hill. (There will be a lunch 
on Friday, July 14, at 12.30 p.m., in two parties, at the 
Trocadero Restaurant, Piccadilly, W.1, and at Stewart's, 
50, Old Bond-street, W.1, respectively.) 

INSTITUTE OF BRITISH FOUNDRYMEN.—Sheffield Branch: 
Wednesday, July 19, 7 p.m., The Royal Victoria Station 
Hotel, Sheffield. Joint Meeting with THE IRON AND 
STEEL InstrruTeE. “ Developments in the Design and 
Use of Side-Blown Converter Plants,” by Mr. P. C. 
Fassotte. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—Allied operations in France are 
being watched with close attention on the Welsh steam- 
coal market. France has always been a large consumer 
of Welsh coals despite a steady increase in German com- 
petition just before the war; in 1937 South Wales sent 
6,000,000 tons to France compared with 4,500,000 tons 
in 1938. France is known to be suffering from an acute 
fuel shortage due to the dislocation of railway traffic 
by the Allied air raids, but it is considered unlikely that 
South Wales will have much, if any, coal to spare. 
What coal is available for export at present is being 
absorbed by users with priority claims and, failing an 
increase in output, France will only be able to obtain 
such coals as users in this country may be prepared to 
do without. Very little new business was arranged on 
the Welsh steam-coal market last week. Salesmen con- 
tinued to experience a brisk demand for all grades, both 
on home and foreign account, but priority was given to 
the vital war industries and the public-utility concerns, 
with the result that there was little coal available for 
ordinary industrial users. Neutral buyers showed a 
steady interest and were willing to take the very lowest 
qualities but permits for exports were only being granted 
in respect of supplies for the high priority consumers in 
the Mediterranean and the coaling depots, and ship- 
ments were proceeding very slowly. All the large 
descriptions remained well placed with forward orders, 
and the tone, in consequence, was very firm. There 
was a brisk demand for the sized and bituminous smali 
classes which however were virtually unobtainable for 
early delivery ; recent strong values ruled. Best dry 
steam smalls were busy and firm while the inferiors moved 
off steadily. Patent fuel was in good demand. 

Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, business in tin-plates and their substitutes con- 
tinued on quiet lines. Most home consumers appear to 
have covered their requirements for the third period 
of the present year and manufacturers’ order books are 
in a healthy condition. Steel sheets continue in good 
demand and the rolling mills are fully employed. The 
iron and steel scrap market is quiet. The prices of iron 
and steel products are as follows :—Standard quality 
coke tin-plates, per box of 108 Ib., containing 112 sheets 
measuring 20 in. by 14 in., 29s. 9d., f.o.r., for home con- 
sumption, and 30s. 9d., f.o.b., for export. Tin-plates 
carrying heavier coatings of tin, 30s. and 30s. 44d. f.o.r., 
for home consumption. Unassorted tin-plate base 
uncoated plates, 25s. 9d., f.o.r., at makers’ works. Gal- 
vanised steel] sheets, No. 24 gauge, in bundles, 261. 2s. 6d., 
and steel sheet and tin-plate bars, 121. 2s. 6d., all per 
ton delivered. Welsh hematite pig iron, 67. 14s. and 
Welsh basic pig iron, 61. 0s. 6d., both per ton and both 
subject to a rebate of 5s. 





ELECTRIC-FURNACE STEELMAKING PLANT IN THE 
Unrrep StaTes.—A new electric-furnace steelmaking 
plant at the Carnegie-Illinois Steel Corporation of the 
United States, which is used for the production of high- 
grade alloy steels, consists of a 35-ton and two 70-ton 
Héroult furnaces operating on three-phase 60-cycle 
current. The hearths and walls of the furnaces are 
basic-lined and the roofs consist of silica bricks. 
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DRYING PaInt BY RADIANT Heatine.—The Paints 
Division of Messrs. Imperial Chemical Industries, Limited 
have recently prepared and issued a pamphiet on “ The 
Drying of Paints by Radiant Heat.”" The purpose of the 
booklet is to provide information on radiant heating, to 
indicate how it may be applied to the different types of 
plant now available for stoving paints and to show how 
this method of drying affects the qualities of the paints 
used. Informative chapters are given on the nature of 
heat transfer and on radiant-heating equipment and tech- 
nique. It is emphasised that full co-operation with paint 
suppliers, who thoroughly understand the principles and 
application of radiant-heat stoving, should be secured 
in order to obtain reliable recommendations regarding 
the most suitable paint for any particular work and the 
most economical and efficient methods of application and 
stoving. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists 
this Journal and other publications bearing some- 
what similar titles. 


TstzcraPHic f{ “ ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
Ta.zurHons Nompen—TEMriz sar 3663 (2 lines). 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 


or three months, pro rata), payable in advance :— 
For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies 3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies th h the newsagents are requested to 
communicate the to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


The a, for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
ene inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
ax words. When an advertisement measures an inch 
or more the ch is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 





tion. Passed proofs must be in our hands 
by Friday  giraueiee Dag, weep 
taken as correct. not hold 





All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
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THE ELECTRICAL MANU- 
FACTURING INDUSTRY IN 
SCOTLAND. 


THE engineering industry in Scotland is largely 
confined to what is commonly called “ heavy” 
mechanical work, shipbuilding, and mining ; light 
industries of the types which have developed on 
such a large scale in the south of England are 
comparatively lacking. This matter has received 
considerable attention in the discussions and plan- 
ning concerned with post-war industry, and the 
desirability of establishing more light industries in 
the north has been stressed many times. They 
form a counterpoise to heavy industries in that they 
employ a class of labour which these latter cannot 
absorb, so that the two in combination offer fair 
prospects for the whole labour field. Light indus- 
tries have also the advantage that the labour is 
more mobile and has less difficulty in changing 
from one line of work to another in times of depres- 
sion. Workmen in heavy industries, who are, in 
general, of a more skilled type, have not the same 
possibility of passing to other occupations. The 
difficulty of finding alternative employment for 
displaced skilled men in heavy trades was well 
illustrated during the shipbuilding depression which 
followed the last war. In an attempt to mitigate 
unemployment among ships’ platers, Lord Weir in- 
troduced a scheme for the building of steel houses. 
This had some success, but only as a result of 
patience and perseverance, for opposition was strong 
from many quarters. It is, incidentally, of interest 
to note that in the present discussion about .tem- 
porary housing little mention appears to have been 
made of these Weir steel houses. though more than 
1,500 of them were constructed, mainly in Scotland. 
They are not necessarily suitable for copying under 
present conditions, but they must have lessons to 
impart on maintenance and convenience, and would 
seem to deserve rather more prominence than was 
accorded to them in the booklet on House Construc- 
tion, recently published under the xgis of the 
Ministry of Works, as the first of their series of 
“Post-War Building Studies,” and discussed in 
an article on page 391 of our 157th volume. 

It is doubtful if it is profitable to treat Scotland 


the introduction of light industries in ‘“ heavy”’ 
districts, as was done in the report on “ Light 
Engineering in Scotland,” prepared by a com- 
mittee of the Scottish Council on Industry and 
summarised in our issue of April 7, 1944. There 
are areas in England in which conditions are 
closely similar, and the industries of the two 
countries are so interlinked that most people 
never give a thought to whether a ship, or a lawn- 
mower, was made in Scotland or England. In 
discussing the details of any possible measures it 
is necessary, however, to examine the conditions 
of each locality independently, and although Scot- 
land contains many industrial localities, differing in 
characteristics, the consideration of the problems 
of that country as a whole may be an allowable 
procedure. Whether that is the best method or 
not, it was the procedure adopted also by Mr. 
Duncan W. Low in his chairman’s address to the 
Scottish Centre of the Institution of Electrical 
Engineers last autumn. The address appeared in 
the February issue of the Journal of the Institution. 

Mr. Low dealt with his subject in general terms 
only and no attempt was made to suggest locations 
for the light industries which he wished to see intro- 
duced. An interesting part of his address concerned 
what may be called the prescriptive right of Scot- 
land to a greater share in the electrical industry 
generally. The relative backwardness of that country 
in this field has not been due to lack of facilities for 
technical training, nor to want of scientific guidance. 
Three of the prominent men concerned in the basic 
work on which the modern electrical industry is 
founded were intimately connected with Scot- 
land. These were Lord Kelvin, George Forbes and 
Clerk Maxwell. The first was born in Belfast, 
but was taken to Scotland when he was ten years 
old and spent the remainder of his life there. He 
was invited three times to occupy the Cavendish 
Chair of Experimental Physics at Cambridge, and 
was also offered a chair at Oxford, but declined all 
proposals for moving from Glasgow University. 
George Forbes and Clerk Maxwell were Scotsmen. 
The former, at an early age, was appointed Pro- 
fessor of Natural Philosophy at Anderson’s College, 
now the Royal Technical College. Later he became 
a consulting engineer in London. Clerk Max- 
well’s work was done at Cambridge, the Scottish 
claim to him lying in the fact that he was born in 
Edinburgh. 

In elaboration of his thesis that much of the work 
which resulted in the development of the electrical 
manufacturing industry was connected with Scot- 
land, Mr. Low added the names of Henry Mavor 
and John M. M. Munro to the three already given. 
They are hardly to be placed in the front rank of 
scientific men, but they did pioneer work in the appli- 
cation of scientific principles. Apart from Maxwell, 
whose work needs no discussion here, all the names 
mentioned are those men who were mainly con- 
cerned with practice rather than theory, and 
together they made a contribution to electrical 
development on which a larger electrical industry 
might have been expected to be founded than has 
actually been the case. Even Lord Kelvin, although 
a professor throughout his productive life, gave much 
more attention to application and practical design 
than to pure science. Forbes, who was the inventor 
of the carbon brush, was closely concerned with early 
major electrical works, being consulting engineer to 
the construction company for the first hydro- 
electric development at Niagara and also being 
connected with the City and South London Railway . 
Mavor was a pioneer of electric lighting and of the 
electric propulsion of ships; Munro contributed 
many practical inventions to the electricai industry, 
among which Mr. Low included the quick-break lever 
switch and concentric wiring. He installed electric 
light at Lord Kelvin’s residence at Glasgow Univer - 
sity, which is claimed to be the first house in the 
world to rely on electricity as the normal and sole 
means of illumination. 

No doubt this list of achievements might be paral- 
leled by other countries, but Mr. Low was justified in 
expressing disappointment that these early develop - 
ments had not led to the establishment of a more 
extensive electrical manufacturing industry in 
Scotland. There are firms If international status 
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claimed that electrical work forms one of the major | 


industries of the country. Mr. Low suggested that 
this may be due to “ heavy mechanical engineering, 
mining and shipbuilding . Occupying our 
whole attention and absorbing profitably all the 
capital offered.” This is probably a complete 
explanation of the situation. Many industries have 
tended to develop in particular countries, or parti- 
cular areas, while others have languished. The 
explanation lies in tradition, local facilities and 
labour supplies. Further, a country with the small 
population of Scotland cannot expect to make 
everything. Its present proportion of the total 
appears to be not unsatisfactory. It might be 
pointed out, too, that Scotland exercises a con- 
siderable influence over industry in the areas south 
of the Border by reason of its traditional ‘‘ export ” 
of industrial executive officials. The high road to 
England may or may not be, as Dr. Johnson asserted, 
“ the noblest prospect which a Scotsman ever sees,” 
but the fact remains that large numbers still take it. 


In the course of his survey, Mr. Low suggested 
that the whole range of electrical manufacture might 
profitably be extended in Scotland. He pointed 
out, for instance, that with the exception of a few 
miles of underground railway in Glasgow, no portion 
of the railways in Scotland is electrified. A good 
many years ago a scheme was worked out for the 
electrification of some of the suburban lines in the 
neighbourhood of Glasgow. This was not proceeded 
with, but Mr. Low was probably justified in his 
expectation that something will be done after the 
war. He also expects that “ manufacturers in Scot- 
land will have an opportunity of getting their share 
of the orders for the equipment required.” They will 
certainly have an opportunity, and one well-known 
firm is likely to figure prominently in connection 
with the matter ; but Scottish railway electrification, 
even on an extensive scale, would not furnish any 
economic justification for setting up new heavy 
electrical manufacturing works in Scotland. The 
same thing applies to the machinery which will be 
required for the Highlands electrification project, for 
which Mr. Low hoped that “ Scottish manufacturers 
of electrical plant (will) have an opportunity of 
obtaining a share of the orders for the turbine and 
electrical equipment.” 

The question of the development of light industries 
is on a somewhat different basis. The capital 
expenditure on tools and appliances is not so high 
and the labour js more easily trained, except in such 
special cases as the manufacture of scientific instru- 
ments. It is suggested that the Scottish Economic 
Committee should obtain information about the 
electrical products made in Scotland, the outputs of 
the various firms, and the markets available. They 
would then be in a position to advise new firms 
regarding the prospects available, and to recommend 
where new factories should be situated. They 
should “‘ make every endeavour to spread the indus- 
try throughout the country.” Mr. Low did not 
recommend economic self-sufficiency, which has so 
often been stated to be one of the major causes of 
the depression which followed the last war. He 
realised that the proposed Scottish electrical firms 
could not exist solely on Scottish business and could 
not expect to get all that there is. He put in a plea, 
however, for as much support as possible from 
Scottish ‘buyers in order to enable firms to build up 
sufficiently extensive businesses to put them in a 
position to compete successfully farther afield. 
Before the war, he stated, Scottish electrical manu- 
facturers sold from 60 to 65 per cent. of their output 
in England, 10 per cent. overseas, and 25 to 30 
per cent. in Scotland. There is clearly good reason 
why local bodies of proper status should take any 
possible steps to attract industry to the particu- 
lar areas with which they are concerned. Activities 
of this kind have been carried on for years by town 
councils, chambers of commerce, and other organisa- 
tions. The operation of a nation-wide body which 
would not only attempt to foster industry in its 
country, but would try to influence the distribution 
of that industry represents a development of much 
wider scope, but in view of suggested legislation and 
political plans, Mr. Low may yet see an authority 
created, if not with power to dictate the location of 
ndustry, at least in a position to influence its location 
by financial inducements. 





THE PRODUCTION OF 
OPENCAST COAL. 


Tue “winning” of opencast coal—the old 
miners’ terms seems the most appropriate to de- 
scribe the process—is a war-time development in 
this country, and one of which the majority of the 
population know singularly little. Ministers have 
referred to it occasionally in Parliament, usually 
in reply to questions and seldom at any length ; 
there have been periodical mentions in the Press of 
the tonnage of coal obtained by this means; and 
various indignant correspondents have written 
letters to editors, protesting sometimes against the 
poor quality of opencast coal but more often against 
the spoliation of the countryside where such opera- 
tions are in progress. Of real information, how- 
ever, gathered by authoritative and independent 
observers, there has been a definite scarcity ; and 
for this reason, if no other, the Sixth Report (in 
the present Parliamentary session) of the Select 
Committee on National Expenditure,* which deals 
with this subject, should appeal to a somewhat 
wider public than is directly concerned. 

While the Ministry of Fuel and Power was still 
issuing its four-weekly summaries of output from 
the various colliery districts, we made a practice 
of recording these figures, which included as a 
separate item the average weekly production of 
opencast coal. A long time elapsed, from the in- 
ception of operations on the opencast sites, before 
the average per week for a period of four weeks 
reached a total of 100,000 tons, so that it is rather 
surprising to find how much coal has been obtained 
by this method in the aggregate. From the 
beginning, in the spring of 1942, to November 28 
in the same year (that is, during the period in which 
the Ministry of Fuel and Power was directly re- 
sponsible for winning the coal) the total was 
1,112,000 tons; and from December 1, 1942, when 
the Ministry of Works took over that responsibility, 
to April 30, 1944, there was obtained a further 
amount of 6,440,000 tons, making in all 7,552,000 
tons, or an average, in round figures, of 300,000 tons 
a month. It is significant of the progress that is 
being made as increased experience is gained that, 
in the words of the report, “six to seven million 
tons is considered a reasonable forecast for 1944-5” 
—dependent, however, on the arrival of some special 
machinery from America, where this method of coal 
production has been in use for at least 60 years 
and, in consequence, it has been possible to develop 
plant better suited to the work than any that was 
available in this country during the early stages. 

The slow progress in those early stages is now 
seen to have been unavoidable in view of the general 
lack of experience of opencast working in this 
country and the almost complete absence of suitable 
plant. The initial prospecting was usually done by 
firms of wellsinkers, whose drilling equipment was 
inadequate to make boreholes of sufficient size to 
provide full operational data. Some risks had to 
be taken, therefore, and a certain amount of the 
preliminary work proved to be uneconomic ; some 
of the original workings, in fact, had to be aban- 
doned. The Committee found, however, that 
approximately 90 per cent. of the sites were worth 
development, and this result, in the circumstances, 
was regarded as satisfactory. Up to the beginning 
of May, 1944, it is stated, 128 sites had been worked 
out, and the land restored to something approaching 
its original condition and handed back to the 
owners. A further 119 sites were in operation and 
coal was being obtained from 93 of them, while an 
additional 120 sites had been approved for explora- 
tion. The decision whether or not to open up a 
site is based on estimates of the quantity and quality 
of the coal available and the cost of winning it, 
sanction to proceed being given if this estimated 
cost does not exceed 2/. a ton. An exception is 
made to this general rule regarding cost if gas coal 
is found, coal of this quality being in urgent demand ; 
in such a case, an estimated cost in excess of 2I. a 
ton may be accepted. 

The procedure adopted in working a site is, first, 
to remove the top soil and stack it for subsequent 
replacement. The over-burden is then excavated 
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and similarly stored, in a separate place ; its depth 
may vary considerably, being in some cases as much 
as 30 ft. or even 50 ft., and its nature also may 
show wide variations. It is mentioned that, tp 
obtain some 5} million tons of coal during the past 
year, 43} million tons of overburden had to be 
excavated, more than 7 million tons being rock ; 
and to carry out the work projected for 1944-5 wil] 
involve the excavation of a further 120 million to 
150 million tons. The coal seams may range in 
thickness from 2 ft. or 3 ft. to as much as 9 ft. 
Where practicable, the coal is tipped directly into 
coal wagons or into lorries for dispatch to the 
screening plants or dumping grounds or, in some 
cases, for immediate delivery to consumers. When 
the coal has been worked out the overburden has to 
be replaced, the site levelled, and the top soil 
restored, after which the whole site is sown with 
suitable crops by, or under the advice of, the |ocal 
War Agricultural Executive Committee. The Select 
Committee comment with keen approval on the way 
this work of restoration has been carried out 

The responsibility for disposing of the coal rests 
with the selling organisation set up under the (‘oal 
Mines Act, 1930, the price being determined, under 
war conditions, by the Services Directorate of the 
Ministry of Fuel and Power; as nearly as possible, 
the selling price is approximated to that of com. 
parable deep-mined coal. In the early days, when 
experience was lacking, some coal of poor quality 
was worked, and this gave rise to considerable 
complaint ; but the coal now being produced is 
generally of much better quality, the calorific 
value of much of it being as high as 11,000 B.Th.U. 
to 12,500 B.Th.U. per Ib., and in some cases even 
more. It is stated that “ a fair quantity ” of open- 
cast coal is now being screened, and that several 
additional screening plants are in course of erection ; 
some of the dirtier coal is also being sent to washing 
plants, already existing, but much of the coal needs 
screening only. The Committee recommend that 
the provision of screening plants should be hastened. 

Considerable assistance has been obtained from 
American experts in opencast working, and officers of 
the Ministry of Works have visited the United States 
to obtain first-hand information on the methods 
and equipment used there. A quantity of plant, 
mostly secondhand, has been ordered from America 
and is being supplied under Lend-Lease arrange- 
ments, and American engineers and mechanics 
have been brought to this country to erect the larger 
machines and to instruct the British contractors’ 
men in their operation. By these means it is 
hoped to effect a substantial reduction in the cost 
of future opencast working, and the Committee 
suggest, therefore, that there should be some 
revision of the contracts under which the excava- 
tions have been made hitherto, some of them having 
been “ unduly generous,” to quote the report. It 
appears that there was very little competitive 
tendering at the outset because, the need being 
urgent, practically every available contractor had 
to be engaged and few of them had any previous 
experience of a character to serve as a dependable 
guide. Evidence was given that the prices realised 
hitherto have not covered the cost of winning the 
coal; but the Committee state that they do not 
attach undue importance to this in view of the 
difficult conditions, and they are satisfied that 
substantial reductions in cost will be achieved with 
the better machinery and the expert advice which 
will be available in future. 

On one point—namely, transport facilities—the 
Select Committee express their opinion with con- 
siderable force. The coal is urgently needed, 
especially by public utility undertakings, and the 
difficulties of providing adequate rail and road 
transport are patent and have been the subject 
of a previous report; but the Committee state 
unequivocally, ‘‘ the value of the work now being 
done to increase the production of opencast coal 
may be largely nullified unless the quickest possible 
distribution can be arranged.” Already, it appears, 
considerable quantities of coal are accumulating in 
dumps—the figure of 2,000,000 tons is mentioned— 
and this represents a serious addition to the cost 
because of the double handling that it involves, 
apart from the deterioration in the quality of the 
coal that is inevitable if it lies exposed to the weather. 
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CoLONIAL RESEARCH FELLOWSHIPS. 


In order to encourage scientists to give special 
attention to problems of colonial interest, the Secre- 
tary of State for the Colonies, on the advice of the 
Colonial Research Committee which was established 
some two years ago, has decided to institute a 
number of Colonial Research Fellowships in the 
natural or social sciences. These will enable qualified 
scientists to pursue research work in the Colonial 
Empire. The Fellowships will normally be tenable 
for two years and the Secretary of State hopes that 
universities and research institutions will be willing 
to grant to applicants who are members of their 
staffs leave of absence in order to enable them to take 
up the Fellowships. Provision has been made for 
25 Fellowships within the next five years, and they 
will be awarded by the Secretary of State on the 
advice of the Colonial Research Committee. The 
Fellowships will normally be reserved for university 
graduates, under 35 years, from any part of the 
British Commonwealth and Empire. Candidates 
must have had already some experience of research 
and must have given evidence that they have the 
ability to plan and prosecute investigations of high 
merit without close and constant supervision. The 
Fellowships carry a basic allowance of 400/. per 
annum, which may be increased to a sum not 
exceeding 6001. per annum if the Fellow is married, 
or in other appropriate circumstances. Travelling 
expenses and the cost of any special apparatus or 
material required for the Fellow’s research will also 
be provided. Fellowships will be tenable in any 
part of the British Colonial Empire and, where 
practicable, Fellows will be attached to centres of 
higher education in the Colonies and may be required 
to give occasional lectures of general interest on their 
subject for the benefit of students attending courses 
at such centres. While engaged on their researches, 
Fellows will be responsible to supervisors selected 
by the Secretary of State, through whom they will 
be required to submit a concise progress report at 
the end of each of their two years. A Fellow will 
also be asked to give a full report of his research 
within a reasonable time of the completion of his 
tenure of a Fellowship. Awards will be conditional 
upon candidates being certified as medically fit for 
the type of work to be undertaken. Applications 
should be addressed, in the first instance, to the 
Secretary, The Colonial Research Committee, 
Colonial Office, Downing-street, London, 8.W.1, 
and they should give the applicant’s age, nationality, 
educational and occupational history, and experience 
of research. The precise nature of the research to 
be undertaken should be stated and the application 
endorsed by the head of the college or research 
institute to which the candidate is attached. 


PERMANENT Way EXHIBITION. 


Reference was made in our last issue to the 
exhibitions which are being held in London this 
month to mark the 60th agniversary of the founding 
of the Permanent Way Institution. It is understood 
that certain of the exhibits, illustrative of various 
stages in the development of permanent way prac- 
tice, will be of historical interest. At the Charing 
Cross (Underground) Station exhibition, however, 
all the exhibits are representative of modern prac- 
tice, and most of them show items of equipment 
used on the electrified lines of the London Passenger 
Transport Board. A set of points, with a Westing- 
house electro-pneumatic point-operating machine, 
has been installed so that visitors can actuate it and 
study it in motion. A pipe for conveying electri- 
cally-warmed oil through the chairs is brought into 
use to keep the points from freezing in frosty 
weather. The point-operating machine includes an 
electrical interlock for preventing movement while 
a train is passing. An electro-pneumatic device for 
applying the air brake on a train, should it over- 
run @ signal set against it, and an installation of 
colour-light signals, are other items of Westinghouse 
equipment arranged for practical demonstration. 
An indication is given by photographs and by 
items of equipment of the means employed for 
operating an intensive service with a minimum 
interval between trains. Short lengths of bull- 


headed and flat-bottomed rail of various weights 
are laid to afford comparisons ; sleepers, rail-joints, 
keys, and spikes of various kinds are also on exhi- 
bition. The Brogden scarf joint, with its extra- 
deep fishplates, is used to provide for the expansion 
of track that is laid with several standard lengths of 
rail welded together to form a long continuous rail. 
The Ellson joint, which is also suitable for this 
purpose, employs a chair spanning two sleepers 
spaced less than the normal distance apart, afford- 
ing exceptionally good support for the ends of 
the rail. Several kinds of insulated fishplate joint, 
for use with the track-circuit form of si ing, 
are also shown. The reconditioning of worn track 
by welding is illustrated by a set of photographs 
and by a display of components before and after 
treatment. The use of manganese steel to with- 
stand impact effects at points and crossovers is 
exemplified in photographic views of notable track 
layouts in which this material has been extensively 
used. A section of the exhibition is devoted to a 
display of platelayer’s equipment, which includes 
hand and pneumatic tools. Sighting boards used 
to secure rail alignment in the vertical plane during 
measured-shovel packing are shown clamped in 
position on a specimen length of rail. The test of 
good work is to be found in the degree of steadiness 
with which trains run over newly laid or recondi- 
tioned track. Records of riding qualities can be 
obtained by means of the Hallade instrument, an 
example of which is on view at this exhibition. 
Freely suspended pendulums in this apparatus are 
set in motion by movements of the train and 
actuate pens which trace records on a strip of paper. 


Tue Farrey “ Sworprisn’”’ BrirLaNne. 


Despite many criticisms of its performance, 
judged by present-day standards, there have been 
few more adaptable naval aircraft than the Fairey 
Swordfish, the torpedo-spotter-reconnaissance _bi- 
plane, originally designed more than ten years ago, 
which has figured in some of the major naval air 
operations of this war. It would appear that its days 
are at last numbered, for the Society of British 
Aircraft Constructors state that the order has gone 
out for the production of this type to be progressively 
reduced in order to devote more factory capacity 
to the construction of newer types for the Fleet Air 
Arm. There is always the possibility that the order 
may not be final even yet, for the Swordfish, though 
obsolescent before the war broke out, has been 
adapted since then to various uses which can hardly 
have been contemplated when it was designed. 
Commander Peter Bethell, R.N., in one of his 
articles on ‘‘ Ship Flying and Aircraft Carriers,” in 
our 156th volume (1943) described it as “‘ a folding- 
wing biplane of vintage appearance,” adding that 
“its maximum speed of 154 m.p.h. must be held to 
be inadequate for torpedo attacks in modern condi- 
tions, especially when . . this maximum is 
reduced to 110 m.p.h. by Christmas-tree accretions ”’; 
but he admitted that “‘as a reconnaissance and 
patrol aircraft it is undoubtedly excellent” and 
that “it has exceptional deck-landing qualities.” 
Notwithstanding its limitations, however, it can 
be claimed with some justice that the Swordfish 
has gained “‘ more operational honours than any 
other aeroplane in any other Service in the world,” 
quite apart from its record in carrying out a variety 
of routine duties and such special tasks as landing 
British agents behind the enemy lines in Tunisia 
and maintaining supplies of spare parts and ammu- 
nition to operational squadrons of the Fleet Air 
Arm in the Western Desert. For some years, the 
production of the Swordfish has been in the hands 
of Messrs. Blackburn Aircraft, Limited, the decision 
to continue to build this type having been taken 
after the Fairey plant had turned over to other and 








more recent types, principally the Albacore. Early 
in 1940, Commodore (then Captain) M. S. Slattery, 
R.N., Director of Air Material at the Admiralty, 
proposed to Mr. Robert Blackburn that his firm 
should build the Fairey Swordfish. The Blackburn 
factories being fully occupied with other work, it 
was decided to construct new assembly factories 
and to organise a production group, which included 
four other firms and some ‘hundreds of sub-con- 
tractors. One of the four firms failed, through 








inexperience, to meet its programme, but the 


resultant bottle-neck was removed forthwith by 
the energetic expedient of transplanting the whole 
of this firm’s work, equipment and shop personnel 
to the main Blackburn erecting shop, a move 
accomplished in seven days only. Construction of 
the new assembly factory was begun in an open 
field in January, 1940, and the first Blackburn-built 
Swordfish (which the Fleet Air Arm promptly 
dubbed the “‘ Blackfish’) was completed in less 
than 11 months. The initial order for a few hundred 
aircraft was followed by repeat orders, the demand 
for the Swordfish being increased considerably when 
the many new escort carriers were brought into 
service to counter the enemy’s submarine campaign 
against Allied shipping. The capacity released 
by stopping Swordfish production is to be used to 
increase the output of the Fairey Barracuda. 


A CENTURY OF WATER TURBINES. 


In the turmoil of war, many interesting events of 
historical significance are liable to receive less than 
their due share of attention ; and when, in addition, 
postal delays are introduced such as have unavoid- 
ably retarded ordinary communications between 
Britain and Switzerland, the recognition of such 
events necessarily lags still farther behind the 
appropriate season. We are glad, therefore, to be 
reminded, by the receipt of an excellently produced 
brochure from the London office of Messrs. Escher 
Wyss Engineering Works, Limited, that this well- 
known Swiss firm have now been manufacturing 
water turbines for a full century, having embarked 
on this branch of engineering in 1840. The business 
was already 35 years old at that time, and even 
1805 did not mark the beginning of the factory, 
which was originally a mill, acquired by Caspar 
Escher in that year. Shortly afterwards, he installed 
an engineering shop with the intention of con- 
structing his own spinning machinery; and, to 
drive this machinery, he decided to take advantage 
of the water power which was so readily available, 
but which, apparently, had been developed only to 
a negligible extent, by means of waterwheels. One 
of his assistants, Zuppinger, devised the form of 
waterwheel still known by his name, and this was 
the type of prime mover employed until, in the late 
1830's, Escher’s attention was drawn to the Jonval 
reaction water turbine. He recognised its possi- 
bilities at once and began to manufacture it in 1840. 
For the first 50 years, mechanical transmission only 
was employed, any speed changes necessary being 
obtained by the use of gearing. In course of time, 
other types of turbine were constructed to enable 
greater heads to be utilised : first, tangential wheels 
and Girard turbines, and, later, Francis, Pelton, and 
Kaplan machines. While mechanical drives per- 
sisted, the individual units remained of small size, 
600 h.p. being the largest single output until 1893 ; 
for this reason, it was not until 1887 that a total 
output of 100,000 h.p. was reached, this aggregate 
representing 1,699 turbines. In 1891, however, the 
possibilities of long-distance electrical transmission 
were demonstrated at the Frankfort exhibition and 
this development, combined with the direct coupling 
of the turbines and generators, indicated a means 
of avoiding the restrictions which had prevented 
further increases in the size of hydraulic units. 
From that time onward, development was rapid. 
The first million horse-power was reached in 1907 ; 
by 1920, the total had risen to more than 4,000,000 
h.p., and, ten years later, had doubled again ; until, 
by 1940, the aggregate horse-power of nearly 
11,000,000 had been attained, 16 per cent. of this 
being to the order of customers in Switzerland. The 
Jonval turbine is no longer made, but it continued 
in favour for more than 60 years, the last :order 
for one of this type being received in 1903. The 
firm built their first Girard turbine in 1870, and 
their first Francis turbine in 1876 ; but the develop- 
ment of the latter type was relatively slow until 
the middle ‘nineties, owing to the effect of various 
improvements in the design of the well-established 
Jonval turbine. Subsequently, however, the Francis 
design has become increasingly popular. The largest 
Francis turbine built was of 115,000 h.p., for the 
Sungari power station in Manchukuo. The manu- 
facture of Kaplan turbines was first undertaken in 
1924, since when this type has been built to a total 





of over a million horse-power. 
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MR. R. M. DEELEY. 


Memories of the years of controversy, among 
railway engineers, regarding the merits and de- 
merits of the compound locomotive are recalled by 
the news of the death on June 19, at the age of 89, 
of Mr. R. M. Deeley, formerly Chief Locomotive 
Superintendent of the Midland Railway. Mr. 
Deeley had been living in retirement for nearly 
35 years, and in consequence was comparatively 
little known among the younger generation of loco- 
motive engineers, but in their day the Deeley 
express engines of the Midland Railway attracted a 
good deal of attention, and their designer's interest 
in the more scientific side of engineering practice, 
notably lubrication, also made his name familiar 
to many to whom he was personally unknown. 

Richard Mountford Deeley was born on Octo- 
ber 24, 1855, and received his general education at 
Chester Cathedral Grammar School. In 1873, he 
entered the works of the Hydraulic 
Company (then Johnson and Ellington), Chester 
as a pupil of Mr. Edward B. Ellington, the managing 
director. In the following year, the firm having 
acquired the right to manufacture the Brotherhood 
three-cylinder hydraulic engine, Deeley was sent to 
London, where he spent some time with Messrs. 
Brotherhood and Hardingham, the patentees ; but 
he left them in 1875 to serve a further pupilage at 
Derby to Mr. Samuel Waite Johnson, then Loco- 
motive Superintendent of the Midland Railway, 
under whom he obtained practical experience in the 
pattern, fitting and erecting shops, and on experi- 
mental work, for which he showed an aptitude 
that led to his appointment, when only 25 years of 
age, as chief of the testing department. In 1893, 
he was appointed inspector of locomotives, and in 
1899 was given the supervision also of all electric 
plant on the system ; but he retained his connection 
with experimental work until, in 1902, he became 
manager of the locomotive works. Two years later, 
he succeeded Johnson as chief locomotive superin- 
tendent and mechanical engineer, retaining that 
position until 1909, when he retired, and Mr. (after- 
wards Sir) Henry Fowler was appointed in his 
stead. 

In S. W. Johnson’s time, Mr. Deeley had been 
associated with the introduction of a number of 
new locomotive types, including a compound 4-4-0 
express engine, and he continued to develop this 
type during his own tenure of office. It was a modi- 
fication of W. M. Smith’s three-cylinder design, 
with a 19-in. high-pressure cylinder and two 21.-in. 
low-pressure cylinders, and a stroke of 26 in., 
starting steam being admitted to the low-pressure 
cylinders through a jockey valve on the main 
regulator valve. The engines proved both powerful 
and economical in service, though their maintenance 
costs were higher than those of the corresponding 
type of simple engines. Mr. Deeley also introduced 
a number of other new designs, several of which 
were described and illustrated in ENGINEERING, 
and also a form of locomotive valve gear, which, 
however, was not used very extensively. In other 
directions, however, he was almost equally well- 
known, notably in association with the late Mr. 
Leonard Archbutt, chief chemist of the Midland 
Railway, with whom he collaborated in the design 
and construction of a water-softening plant, and in 
the publication of the familiar text-book on Lubri- 
cation and Lubricants, published by Messrs. Charles 
Griffin and Company, which appeared in several 
editions and is still regarded as a standard work of 
reference. He also designed a torsion testing ma- 
chine, which was described in the Proc.J.Mech.£. in 
1898, and an ingenious apparatus for testing the 
*‘ oiliness ” of lubricants. This was the subject of a 
communication to the Physical Society in 1919 and 
was also described and illustrated in a report by 
Mr. J. H. Hyde to the Lubrication Research Com- 
mittee, of the Department of Scientific and In- 
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DR. ROBERT DOWSON. 


One of the many outstanding characteristics of | 


the late Sir Charles Parsons was his ability to select 


| good assistants and collaborators and to infuse into 


them something—usually a great deal—of his own 
scientific enthusiasm. Many of them, like Parsons 
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the degree of Ph.D. was conferred 


Dr. Dowson 
upon him by the University of London in 1942 
| represented his firm on several committees, of the 
| British Electrical and Allied Industries Research 


Association, being chairman of the Condenser 
Research Section and of the Sub-Committee on 


| Ferrous Condenser Tubes, and a member of the Steam 











himself, are now but memories, and it is with much | Power Plant Section and of the sub-committees deal- 
regret that we record the death, on June 28, of one | ing with corrosion research and the properties of 
more of that distinguished band, namely, Dr. Robert | steam. He contributed an article on “ The Develop- 
Dowson, who had been associated with Messrs. C. A. | ment of the Steam Turbine " to the Dictionary of 
Parsons and Company for the whole of his pro-| 4pplied Physics in 1922, and the section on “ Steam 
fessional career and had been since 1943 their chief | Turbines” to the 14th edition of the Encyclopedia 
research engineer. He was 56 years of age. Britannica in 1929. He was a member of the 





dustrial Research, in 1921, which was reproduced in 
our issue of June 20 in that year. Mr. Deeley was 
elected a member of the Institution of Civil Engi- | 
neers in 1906, and was also a life member of the | 
Institution of Mechanical Engineers. 





Robert Dowson was a native of Bristol and 
received his general education at Rugby, where he 
spent three years, and afterwards at Oundle, which 
he attended for four years. 


B.Sc. (Engineering) in 1911, with first-class honours, 
and was awarded the diploma of University College 
in mechanical engineering. During his summer 
vacations he sought practical experience in the shops 
at Messrs. Parsons’ Heaton works and, having 


obtained his degree, spent a further two years there | 


as a student apprentice in the erecting and armature 
shops and the test house. Eventually he became 
attached to the turbine design department, gradually 
specialising in the preparation of technical data for 
the many turbine contracts passing through the 
works and acting also as assistant on experimental 
work. By 1917 he had become responsible for the 
design of both turbines and condensing plant. 

In 1920, Dowson was placed in charge of the 
supply of technical information to the company’s 
licensees, and in addition was responsible for all 
technical publicity. In these capacities, it was part 
of his duty to keep in touch with the various licensees, 
at home and abroad, and with the development of 
turbine design and construction in other countries, 
for which purpose he had already toured Holland, 
germany and Switzerland when, in 1929, he was 
appointed manager of the Technical Development 
Department. For six years, from 1920 to 1926, his 
work had included the management of Messrs. 
Parsons’ experimental test house, and for a further 
four years he was closely concerned there with the 
research work directed by the late Dr. Gerald 
Stoney, F.R.S. In June, 1930, at the Second World 
Power Conference, held in Berlin, he read a paper 
in conjunction with Sir Charles Parsons on ‘“ The 
Use in Power Stations of Steam Turbines having, 
with their Auxiliaries, large Overload Capacities.” 
He was also one of the British delegates to the meet- 
ing of the International Electrotechnical Commis- 
sion, which followed the Conference, and visited 
Denmark, Sweden and Norway. From 1930 on- 
wards, he was responsible for the conduct of all 
research and development work undertaken by the 
company, carrying out investigations on blade pro- 


files, air ejectors and vacuum intensifiers, pumps, | 


air compressors, etc., and keeping in close touch 
with Continental practice by visiting Poland in 
1937, Austria in 1938, and Germany and Switzer- 
land again in 1939. In 1943 he was appointed 
Chief Research Engineer. 





As an external student 
of London University, he obtained the degree of | 


| London, W.C.2. 


| Institution of Civil Engineers and also of the Institu 
tion of Mechanical Engineers, 





LETTER TO THE EDITOR. 
AN AMERICAN LOCOMOTIVE OF 
70 YEARS AGO. 

To tHe Eprror oF ENGINEERING. 
Smr,—A few months ago I bought for sixpence, 
|in a second-hand bookshop, a catalogue of the 
| machine tools, etc., made by the famous American 
| firm of William Sellers and Company, Philadelphia, 
| founded in 1848 by William Sellers, “ the Whitworth 
| of America,”’ who introduced in 1864 the system of 
| screw threads which became standard in the United 
| States. The point of particular interest about the 
catalogue, which is a cloth-bound book, is that it 
| was printed in 1874 and illustrated with actual photo- 
| graphic prints of the various tools, pasted on blank 
pages left in the text for the purpose ; presumably 
the earliest method of using photography for book 
|illustration, apart from engravings made from 

| photographic originals. 

| Among the manufactures of the Sellers Company 
| were cast-iron “ railway turning tables,” but no space 
| had been left in the book for a photograph of these. 
| Slipped in between the pages, however, I found the 
photograph reproduced herewith, which may be of 
interest to some of your readers, especially in the 
| United States. On the back of the print is written, 
in a bold flowing hand, “ Loco. Turn Table” ; and 
there is an impression of an oval stamp, bearing 
the name “Wm. Sellers & Co., Philadelphia’, 
|and, within the oval, the date “Jul 10, 1874.” 
| The engine appears to be a standard wood-burning 
Baldwin 4-4-0, and bears the name “ Gwynedd,” 
but neither a number nor the initials of the owning 
|company. With a powerful lens, however, it is 
possible to read on the original print the words 
“North Penna. Rail Road Passenger Station ” on 
the building in the centre background. I believe 
that the North Pennsylvania line was absorbed 
| eventually in the Philadelphia and Reading system 
and ran through a district, to the north-west of 
Philadelphia, which was settled largely by Welsh 





|immigrants. It contains a number of places with 
| obviously Welsh names, one being the town of 
| Gwynedd. Yours faithfully, 


LOcoMOTORIST. 
July 1, 1944. 
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WATER-POWER DEVELOPMENT IN 
THE HIGHLANDS. 


Tue North of Scotland Hydro-Electric Board, con- 
stituted in accordance with the terms of the Hydro- 
Electric Development (Scotland) Act, 1943, have now 
ublished* details of three of the 102 projects listed in 
the development programme which they are cha 
to carry out. The three projects, which le 
constitute ‘* Constructional Scheme No. 1,” are Nos. 11, 
49 and 60 in the complete list and relate, respectively, 
to Loch Sloy, Loch Morar and Lochalsh. They are 
estimated to involve a total outlay of 4,600,000/. and 
to produce, when completed, some 136,000 kW. The 
biggest of the three pow is that for Loch Sloy, 
the water of which will be led to a generating station 
on the west bank of Loch Lomond, four miles north of 
Tarbet. 

Loch Sloy is in the county of Dunbarton, four miles 
north of Arrochar. It lies in a fold of the hills between 
Ben Vane and Ben Vorlich, and is about a mile in 
length. By the construction of a dam at its south-east 
end, the loch will become a reservoir of substantial 
size, extending to about two miles in length, and 
will be capable of storing the equivalent of 20 million 
kWh. A tunnel, about two miles in length, will be 
driven through Ben Vorlich and will finally connect 
with the generating station through short pipe lines. 
The generating station will be located at the side of 
Loch Lomond, between the shore of the loch and the 
large railway viaduct about one mile north of the 
road bridge over Inveruglas Water. Tunnels and open 
aqueducts will tap other small lochs and tributaries 
over an area of 30 square miles, where there is at present 
no human habitation, and will deliver these waters 
into the Loch Sloy reservoir. The public highway 
between Dumbarton and Crianlarich, which runs along 
the west shore of Loch Lomond, will be diverted for 
about 350 yards along the front or east side of the new 
generating station. 

The surface water level of Loch Sloy has a present 
elevation above sea level of 790 ft., which will be 
raised by the construction of the dam to a maximum 
of about 920 ft. The generating station will be regarded, 
therefore, as a high head station, the operating head 
being a maximum of 890 ft. The capacity of the plant 
will be 130,000 kW, and in a year of normal rainfall 
the output will be 100,000,000 units. The technical 
details of the scheme for the Loch Sloy area are largely 
the work of Mr. James Williamson, M.Inst.C.E., of 
Messrs. Sir William Arrol and Company, Limited, who 
is on the panel of technical advisers to the Board. 
Mr. Williamson, who was prominently associated with 
the construction of the works for the Galloway Water 
Power Scheme, was a member of the Cooper Committee 
which examined the water-power resources of the North 
of Scotland area. 

The scheme includes a pump in the power station, 
so that, in exceptional conditions, a small amount of 
water can be pumped up from Loch Lomond to Loch 
Sloy by night and let down again to produce power by 
day. The reason for the arrangement is that much 
more electricity is consumed by day than by night ; 
it may be desirable, therefore, to use the surplus power 
at night from the Board’s other stations in order to 
make water available for the generation of electricity 
to meet the peak loads of the daytime. The amount 
of water to be pumped up from Loch Lomond would, 
of course, be extremely small in relation to the size 
of the Loch, and would be returned to the Loch after 
passing through the turbines. 

The Loch Morar project, in the west of the mainland 
of Inverness-shire, is designed mainly to provide a local 
supply of electricity to Mallaig, Morar, Arisaig, and 
Kinlochailort. The ultimate capacity will be 2,000 kW ; 
this is in excess of the present requirements of the area, 
which are estimated at 600 kW, and the balance will 


be available for future developments in the area. | 


Loch Morar, about three miles south of the fishing 
port of Mallaig, will be dammed at its outlet and its 
waters led by an aqueduct to a generating station to 
be built on the river about 170 yards east of the viaduct 
carrying the West Highland Railway (L.N.E.R.). A 
fish-pass will be included in the dam, and the scheme 
provides that the Board will maintain an average 
daily flow in the fish-ladder of not more than 12 million 
gallons, and will give such additional compensation 
water as may be agreed between them and the Fisheries 
Committee, subject to an annual limit of 5,000 million 
gallons. As a result of further discussion with the 
Fisheries Committee, however, it is now proposed to 
amend the scheme to provide for a daily flow of 
10 million gallons in the fish-ladder, for freshets at the 
rate of 44 million gallons a day on the average, and a 
discharge into the river, over the falls or through the 





* Constructional Scheme No. 1. Published by the 
North of Scotland Hydro-Electric Board, 16, Rothesay- 
terrace, Edinburgh, 3, on June 28, 1944. [Price 2s. 6d., 
or 2s. 9d. including postage.) 
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power station, of 20 million gallons daily. The road 
which runs at present from Morar to Bracorina, on the 
north side of the loch, may be diverted at two points. 
The Morar station is what is known as a low-head 
station, the operating head for the first stage of the 
scheme being 19 ft. The ultimate development, when 
the level of the loch is raised, will provide for a total 
head of 24 ft. In a year of average rainfall, the esti- 
mated output from the complete development is about 
5,000,000 units. 

The Lochalsh project is likewise intended to supply 
local requirements, the district in this case including 
Kyle of Lochalsh, Plockton, Balmacara, Dornie, and a 
number of other hamlets. While the design covers 
an ultimate development of 4,000 kW, the first stage 
will provide for only about 1,000 kW. The scheme 
involves damming the river at two points to create 
two storage reservoirs, though the preliminary develop- 
ment will provide for only one reservoir. The generating 
station will be situated close to the south-east of 
Nostie Bridge. As a result of discussion with the 
Fisheries Committee, the Board have agreed to amend 
the scheme to provide for compensation water to be 
given from the dam to the Allt Gleann Udalain at the 
rate of 1,000,000 gallons a day, and for the erection, if 
necessary, of a heck. The technical details of this 
scheme, and of the Morar scheme, have been prepared 
by Sir William Halcrow and Partners. 

In the Constructional Scheme, the Board take power 
| to purchase the necessary lands in the areas of the 
| three projects, subject to the proviso that their power 
for compulsory purchase shall cease on the last day 
of 1947. Reference is made to health and sanitation 
safeguards in the provision of temporary houses for 
men employed on construction of the works, and to 
provision for dealing with sickness and accidents. 
Where the projects involve the closing of footpaths, 
bridle-paths and drove roads, these are not to be 
closed until the Board have completed the construction 
of other footpaths or ways to the satisfaction of the 
authority concerned. 

Both the Amenity Committee and the Fisheries 
Committee appointed under the Hydro-Electric De- 
velopment (Scotland) Act, 1943, have been consulted 
before and during the preparation of the scheme, as 
required by the Act, and they have agreed to it in 
principle. The Electricity Commissioners also have given 
their approval. A period of 40 days from the date 
of publication is allowed for the lodging of objections, 
and at the end of this time the Secretary of State may 
instruct that an inquiry be made into any objections 
lodged. After the scheme has been confirmed by the 
Secretary of State, it must lie before Parliament for 
40 days before construction may be commenced. 








RUBBER PRODUCTION IN BELGIAN ConGo.—The pro- 
duction of rubber in the Belgian Congo amounted to 
12,000 tons in 1943, against 2,000 tons in 1942. It is 


anticipated that the 1944 output will total 15,000 tons. 








BRISTOL ENGINES ON THE EMPIRE FLYING Boats.— 
Eight years ago, on July 8, 1936, the Canopus, the 
first of the Short “‘ Empire " flying boats, was launched 
and put into commission on the Empire routes of Messrs. 

Imperial Airways, Limited. At the present time, 
the Canopus and some 12 of her sister aircraft are still 
| giving excellent service on the “‘ Horseshoe ” (Durban- 
| Caleutta) and Madagascar routes of British Overseas 

Airways. These Empire 8. 23 flying boats are propelled 

by 920-h.p. 28-7-litre Bristol “‘ Pegasus” Xc engines 
|}and during the years 1941-43 these engines, in the 12 
flying boats, have run for 272,065 hours. 











THe Late Mr. F. HueHes-CaLey.—We note with 
regret the sudden death of Mr. Frederick Hughes-Caley, 
| which occurred in Birmingham on July 2. Mr. Hughes- 
Caley, who retired, last February, from the position of 
manager of the Birmingham office of the British Thom- 
son-Houston Company, Limited, Rugby, as stated on 
page 108 of ENGINEERING, vol 157 (1944), was born 
at Birkenhead in 1876. He started his business life in 
the offices of Messrs. Geo. F. Milnes and Company, 
tramway and railway-carriage builders, Birkenhead, and, 
by 1900, had attained to the position of commercial 
manager at a time when there was a large expansion of 
business in connection with the development of electric 
tramway systems throughout the country. In 1903, he 
joined the staff of the British Thomson-Houston’ Com- 
pany, Limited, as commercial assistant in the traction 
department, and, in 1907, was appointed to represent the 
company throughout the Midlands and South of England 
for the sale of industrial electrical equipment. Re- 


organisation brought him back to Rugby in 1918, and, 
in 1923, he was appointed manager of the Birmingham 
district office, controlling also the lamp and lighting- 
department depots at Leicester, Norwich, Cambridge, 
Northampton, Stoke and Cheltenham. 








COAL AND CHEMICAL INDUSTRY.* 
By J. G. Bewnerr. 


Tuis lecture has been established by the generosity 
of Mr. J. Arthur Reavell, whose pioneer work in many 
branches of chemical engineering is known throughout 
the world. He is one of the founders of the Institution 
of Chemical Engineers, and was one of its earliest presi- 
dents. In recent years, Mr. Reavell has contributed 
greatly to the progress of coal research in this country, 
so that it is particularly fitting that the first J. Arthur 
Reavell Lecture should have as its subject “‘ Coal and 
Chemical Industry.”” The thesis which the author seeks 
to establish is twofold. On the one hand, existing 
methods of coal processing hold out less promise for 
the chemical industry than is sometimes supposed, 
particularly as regards economic basis. On the other 
hand, the prospects which lie before a bold policy of 
research and development are so encouraging as to 
justify a concerted attack on an ambitious scale. 

Coal-using processes can be classified according to 
two factors. The first turns on the extent to which the 
carbon structure of coal is preserved, modified or 
destroyed. The second is the use made of the energy 
of combustion, bearing in mind that the ultimate fate 
of carbon in its dynamic forms is to revert to the 
static carbon dioxide or carbonates, with the liberation 
of thermal energy. In classifying coal-using processes, 


| it is necessary to recognise that the energy derived 


from combustion is used to bring about changes in the 
carbon structure of coal itself, or to induce physical 
or chemical change in other materials. Making use of 
these distinctions, it is possible to define the following 
six groups of coal-using processes :— 

(1) The coal substance is substantially preserved ; 
high temperatures are not used. 

(2) The coal substance is modified, but not completely 
destroyed, by treatment with chemical reagents ; high 
temperatures are not used. 

(3) The coal substance is modified but not destroyed, 
the principal agent being thermal energy; high tem- 
peratures are used. - 

(4) The coal substance is completely disrupted by 
chemical reagents ; high temperatures not used. 

(5) The coal substance is completely disrupted in 
one or more stages and the resulting product used as a 
chemical reagent ; high temperatures used. 

(6) The coal substance or modified coal substance 
is used solely as a fuel, and the carbon is converted as 
completely as possible to carbon dioxide. 

One useful consequence of classifying coal-processing 
methods in this mannerf is that attention is directed 
to the fact that, at the present time, the more violent 
processes dominate the field. Coal has been and still 
is used almost exclusively as a source of energy. About 
95 per cent. of the coal mined in Great Britain is used 
in this way. Of the remaining 5 per cent., nearly the 
whole is coke, used as a reducing agent in the blast 
furnace, which is an “ ultra-violent”’ process. There 
are hardly any examples of in which coal is 
used without some kind of violent treatment. Coal 
has been used so long almost exclusively as a fuel that 
it scarcely seems to have occurred to people that it 
might be used without being burned, or, at any rate, 
broken down by heat. There has also been a remarkable 
absence of processes developed on a commercial scale 
in which coal is made to enter into chemical reactions 
other than those of combustion. 

Coal has remarkable plastic properties, and this makes 
it surprising that research has not been seriously 
directed in the past to the utilisation of these properties 
in a process for making moulded articles direct from 
coal. It is known that carbon can form materials of 
great strength and with a wide range of elastic properties 
in the form of high polymers ; and coal itself is certainly 
a high polymer, although as yet the monomeric units 
have not been identified. It is not unreasonable to 
hope, therefore, that new and important uses for coal 
may be discovered in the form of processes which leave 
the carbon structure to a great extent unattacked. 
From the point of view of the chemical industry, such 
developments would have a double interest. In the 
first place, cheap materials should be forthcoming, 
with high chemical resistances which would be of value 
in chemical engineering, and, secondly, the new pro- 
cesses themselves would be an addition to the range of 
chemical manufactures. 

It is interesting to compare the potentialities of a 
manufacturing industry aiming at the direct production 
of moulded articles from coal with those of existing 
plastics such as the phenol-formaldehyde resins. The 
total world production of phenol in 1936 was 50,000 
tons, of which 30,000 tons were made from benzene, 
leaving 20,000 tons only as direct products of coal 





* The first J. Arthur Reavell Lecture, delivered before 
the Institution of Chemical Engineers, on Friday, 
April 14, 1944., Abridged. 

t This classification was first outlined by the author 
in an address to the South Wales Institute of Engineers, 
January, 1944. 
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distillation. In view of the great demand for phenol 
for use in pharmaceuticals and for the manufacture of 
nylon, the scope for an increased production of phenolic 
resins would be very limited if coal carbonisation were 
the only source. By coal carbonisation, only about 
}-lb. of pure phenol is at present obtained from the 
tar acids per ton of coal carbonised. A typical phenol- 
formaldehyde plastic consists of about 50 per cent. of 
wood-flour filler, the remainder being phenol-formalde- 
hyde resin, so that it takes about 1,000 lb. of phenol 
to make a ton of Bakelite. This means that 3,000 tons 
of coal have to be carbonised in order to make | ton of 
product. It can be calculated that, to replace 5 per 
cent. of the steel and 10 per cent. of the timber used 
in Great Britain by synthetic phenolic resins derived 
from coal would involve the impossible task of carbon- 
ising 5,000 million tons of coal a year, or nearly four 
times the total world production. 

The situation would be very different if substantially 
the whole of the coal substance could be directly con- 
verted into strong solid materials. Assuming that the 
strength and elastic properties 6f these materials were 
equal to those of existing resins, and given the favour- 
able prices which it should be possible to realise when 
starting directly from coal, an entirely new outlet for 
anything from 4 million to 8 million tons of coal a year 
could be created, and imports of timber and iron ore 
would be saved to the value of 10/. millions to 20J. 
millions a year. In this direction there is clearly a 
research objective of the utmost importance for both 
the coal and the chemical industries. Seyler has shown 
that the visible constituents of banded coal investigated 
by Stopes and Wheeler are, in fact, mixtures of a limited 
number—probably not exceeding nine in all—of petro- 
logical units, which can be distinguished by their 
optical properties. Each of these components appears 
to have a well-defined chemical behaviour, and, if 
means of separating them can be developed, certain 
of the components may prove to have special value for 
chemical processing. There are already indications 
of such a possibility. 

In the processes involving chemical modification of 
the coal substance, the coal substance is attacked and 
modified by physical means or chemical reagents which 
do not bring about its complete disruption. There is 
a very considerable scientific, and a more modest 
patent, literature dealing with the treatment of coal 
with organic solvents, and with the usual chemical 
reagents. The remarkable feature of all the investiga- 
tions reported is that no single process of commercial 
importance has yet emerged. The use of solvent 
extraction or dispersion may aim either at the separa- 
tion of the inorganic and organic constituents of coal 
or at the partial breakdown of the latter into simpler 
compounds of commercial value. 

In practice, the solvent fractionation of coal would 
be combined with ash separation, as in the Pott- 
Broche process, one of the few developments which 
have reached the commercial stage. This process 
uses coarsely ground bituminous coal extracted, under 
pressure, with a mixture of tetralin and naphthalene 
with tar acids. The resulting extract, which contains 
90 per cent. of the original coal substance, has a high 
hydrogen content and is said to be easy to hydrogenate 
to give an 80-octane motor spirit. A 20-ton per week 
plant was installed in Germany before the war, the 
product being intended for extensive trials in the 
Bergius plant. According to a recent paper by Rosen- 
dahl, the process is now being used in Germany on a 
large scale to give a raw material for hydrogenation. 
The Uhde process operates at temperatures between 
390 deg. and 400 deg. C., at which pyrolysis of the coal 
substance sets in. A high pressure (400 atm.) is used, 
and the process gives mainly acids and aromatic hydro- 
carbons, of which about 60 per cent. are liquid or 
gaseous. The oxidation of bituminous coals under 
carefully controlled conditions gives a mixture of alkali- 
soluble and alkali-insoluble compounds, namely, 
ulmins and resistant plant remains, exinites and fusain 
components. The treatment of coal with chlorine, 
as described by MacCulloch, clearly has important 
possibilities which, probably from lack of financial 
resources, have not been fully explored. The nitration 
of coal and treatment with sulphur vapour have also 
been tried, but no products of commercial importance 
have yet been reported. 

A survey of this field gives the impression that the 
techniques used by the investigators have not been 
adequate and that the discouragi:.g results have led 
to a general abandonment of work. Recent advances 
in organic chemistry, however, have made available 
methods of attack so varied and so specific in their 
action that it is legitimate to expect that a fresh start, 
made with adequate resources, not only on the scientific 
but also on the engineering and commercial sides, 
may lead to important results. If agriculture is 
threatened by the prospect of humus starvation, coal 
treated in these ways will become an essential source 
of “ humus substitute.” In these developments many 
branches of science, such as colloid chemistry and bio- 
chemistry, will have contributions to make. 
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High-temperature coal-moditication comprises mainly 


| coal carbonisation processes. The importance of 
coal carbonisation needs no stressing. Some 40 
million tons annually are carbonised at atmospheric 
pressure in coke ovens and gasworks. The high- 
temperature processes predominate, being responsible 
for 98 per cent. of the coal carbonised in Great Britain. 
In carbonisation at atmospheric pressure, the yields 
of different compounds are markedly influenced by the 
temperatures used. For the purposes of the chemical 
industry, the interest in coal carbonisation turns 
mainly upon the character of the coal-tar products. 
These are mainly aromatic hydrocarbons, phenols and 
bases. It must be noted that chemical industry and 
agriculture derive about half of their ammonia require- 
ments and about one-fifth of their sulphuric acid from 
coal carbonisation. Although upwards of 200 different 
compounds have been identified in coal tar, the great 
majority of these are either present in such small 
| quantities or have so low a commercial value that they 
| play no significant part in chemical industry. Coal 
| gas contains constituents of great potential value to 
the chemical industry, and Levinstein has recently 
| urged that the recovery of ethylene should be regularly 
| practised. He argues that ethylene has now become 
one of the most important raw materials, and there are 
no satisfactory alternative supplies in this country. 
| He also, rather more doubtfully, suggests that the 
methane recoverable from coal gas could be better 
used as a chemical raw material than as a fuel. 

It is unnecessary to elaborate further the picture of 
coal carbonisation and coal-tar refining. The facts 
are widely known and have frequently been compared 
disparagingly with those of petroleum refining. If coal 
|} is regarded as a raw material from which high-value 
| chemical products are to be derived, it must certainly 
be admitted that the process of coal carbonisation is 
extremely crude. Since, however, the aim of carbon- 
|isation is to produce improved fuels, coke and gas, 
the fact that the yield of chemical raw materials is low 
is not a fair justification for criticism. Nevertheless, 
for the purpose of the present inquiry, the essential 
| question is whether the pyrolysis of coal could, under 
| appropriate conditions, be made to yield a larger 
|range of more valuable products. To answer this 
| question it is necessary to consider the chemical com- 
| position of coal and the various carbonisation systems. 
The most typical British coals are those of the Mid- 
lands, with about 84 per cent. carbon, 5 per cent. 
hydrogen and 11 per cent. oxygen. These have, very 
roughly, the composition of coumarone C,H,O. Though 
mainly aromatic in character, coal must contain a 
proportion of the aliphatic groups, as is shown by the 
quantity of paraffins obtained from low-temperature 
carbonisation. With such a material, it should not 
be beyond the powers of the organic chemist to recover 
more than | per cent. or 2 per cent. of the simpler 
hydrocarbons, phenols and bases, and to make less 
gas and polycyclic hydrocarbons of little value and, 
above all, less coke. 

It is instructive to compare the process of coal 
carbonisation with oil-refining practice. 
chemist no longer relies solely on fractional distillation, 
but uses catalytic cracking, polymerisation, isomerisa- 
| tion and the other powerful and delicate techniques 
| which, in the past 25 years, have quadrupled the yield 
| of high-value fuels, lubricants and chemicals obtained 
from crude oil. Compared with these developments, 
| coal carbonisation and coal-tar distillation are primitive 
and crude. The reasons for the disparity are twofold. 
Firstly, coal is carbonised to produce solid and gaseous 
fuels and not chemicals. Secondly, there is the re- 
markable and, in many respects, unique position of 
the oil industry. It has made enormous profits, and 
at the same time it has felt the stimulus of almost 
unrestricted internecine competition. These con- 
ditions made the large-scale application of research 
both natural and possible. Petroleum refining, for 
more than 20 years, has been based upon intensive 
scientific research. Scientific research into petroleum 
refining during the past 20 years has been conducted 
on at least 100 times greater scale than research into 
the production of tars by coal distillation, including 
all the work that has been done on low-temperature 
carbonisation methods. The result is that modern 
petroleum refining yields 80 per cent. to 90 per cent. 
of valuable products, while less than 1 per cent. of 
the non-gaseous products of coal carbonisation are 
worth more than 31. per ton at 1938 prices. 

So long as coal carbonisation is conceived mainly 
in terms of the production of fuels, there is little in- 
centive to increase the yield of hydrocarbons and to 
meet the other needs of the chemical industry. There 
are, however, important developments coming into 
view as a result of the far-sighted research policy of 
the British gas industry. The Gas Research Board 
is working out processes of coal gasification which 
should certainly lead to a great change in the yield 
of by-products and in their value to the organic chemist. 
The potential value to British industry of these advances 
are incalculable, but they do not by any means exhaust 
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the possibilities of research into the heat treatinent of 


coal. So far as is known, the primary aim of the Gas 
Research Board investigations is to give increased 
flexibility to gas manufacture and to solve the problem 
of coke disposal. The conversion by heat treatment of 
coal into products of value to chemical industry js ay 
objective which has not yet received attention on 4 
scale commensurate with its im nce. 

Reference has been made to the distillation of coa| 
from an oil dispersion, as is done in the Uhde and 


but these are little more than 


Knowles processes, 


promising , and not the result of systematic 
research. The whole group of processes involving 
partial disruption of the coal substance by heat and 
by the application of energy in other forms reuires 
research on lines which will break new ground and 


open up new methods of treatment. Scientific research 
is only one aspect of the matter, for new processes wil] 
almost certainly be more costly than simple carbhonisa. 
tion and their justification will lie solely in the com. 
mercial value of the products they yield. 

Low-temperature processes, involving complete dis. 
ruption of the coal substance, are essentially chemical 
in character. The coal substance is attacked by an 
agent which destroys the bonds which hold it together 
asa solid. A typical example is hydrogenation by the 
Bergius method. The process of hydrogenation, so 
far from consuming energy, actually liberates heat. 
At the same time, the process is wasteful because it 
involves the use of large quantities of expensive 
hydrogen, and because the capital charges are heavy 
owing to the extremely high pressures employed. The 
effect of hydrogen is, no doubt, to destroy the oxygen, 
sulphur and nitrogen bonds which hold the coal sub. 
stance together, so that in place of a solid the product 
is a mixture of liquids and gases, and in place of the 
raw coal, containing 15 per cent. to 20 per cent. of 
oxygen and other elements, we get hydrocarbons 
virtually free from oxygen, sulphur and nitrogen 
Regarded as a method of producing liquid fuels from 
coal in competition with petroleum, the hydrogenation 
process can searcely be economic. It requires several 
tons of coal to make 1 ton of good motor or aviation 
spirit, as compared with less than 1-1 tons to 1-2 tons 
of crude oil needed in a modern oil refinery. 

The Bergius process of coal hydrogenation was an 
immense technical achievement, and would have 
created one of the world’s greatest and most pros 
perous industries, if it had not been for the fact 
that Nature has produced hydrocarbons in immense 
quantities in the form of crude petroleum, which can 
be obtained very cheaply and easily by drilling wells 
and pumping the oil to the surface. The disadvantage 
of coal hydrogenation is that it cannot yet make liquid 
fuels as well or as cheaply as they can be made from 
petroleum. There is, however, no reason to suppose 
that hydrogenation is intrinsically uneconomic. There 
are two problems to be solved: to reduce the cost of 
hydrogen, and to make the process itself independent 
of the high pressures and complicated methods of 
control which involve such high capital charges. There 
are many possibilities of research on lines quite outside 
those hitherto followed in the development of the 
Bergius patents. Reference has already been made 
to the Pott-Broche process, which may have been 
elaborated in Germany during the war period. The 
scope for such preliminary treatment is almost un- 
limited. Moreover, it must not be forgotten that the 
existence of the hydrogenation process is a safeguard 
against an undue rise in liquid-fuel prices in countries 
poor in oil but rich in coal. 

Although hydrogenation is likely to be the most 
interesting type of process in the fourth group, there 
are also poset bilities along the lines followed by Bone 
and others in regard to the oxidation of coal by per- 
manganate or other strong agents to benzene carboxylic 
acids. Bone and other research workers were mainly 
concerned with establishing the constitution of coal, 
and do not seem to have been interested in finding 
products of possible commercial value. As things 
turned out, they achieved only partial success; but 
because a particular line of research has failed in the 
past, it is quite wrong to assume that it is not worth 
fresh investigation at a later date, when more refined 
technical methods are available. This is particularly 
the case with coal chemistry. 

(To be continued.) 





THe GAUGE AND TOOL MAKERS’ ASSOCIATION, LIMITED. 
~The Council of the Gauge and Tool Makers’ Association 
Limited, recently decided to establish a library for the 
benefit of members, and, in making the initial selection 
of publications, it was considered important to includ 
books which are not only authoritative, but essentially 
up to date. A list of the books which have been obtained 
and are now available on loan to members of the 
Association, indicates that among the technical, scientific 
and commercial publications possessed by the Associa- 
tion are many works by leading authorities in their 
respective spheres. 
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DESULPHURISATION OF CAST IRON 
BY SODIUM CARBONATE.* 


By N. L. Evans, B.Se., A.L.C. 


Tue use of sodium carbonate for desulphurising cast 
jron has increased steadily over the past twelve years 
or so, until at the present time the quantity of metal 
treated probably exceeds two million tons per annum. 
The process is normally carried out without the use of 
any special materials for lining the ladles in which the 
reaction takes place. Ladles for containing molten iron 
are commonly lined with acid (siliceous) refractories, 
which may consist of sand, ganister or similar substance, 
rammed around a former or daubed on as a stiff paste 
to form a monolithic lining. Linings may also consist 
of brickwork, usually firebrick containing 35 per cent. 
to 40 per cent. of alumina and the balance mainly 
silica, the joints between the bricks being a cement of 
composition similar to that of the bricks themselves. 
It has long been known that the reaction whereby 
sulphur is removed from iron by sodium carbonate 
may be reversed in the presence of an excess of silica 
in the desulphurising slag according to the equation :— 


Mns. 
(Fes) 


Na,S + SiO, + MnO = 
(FeO) 


Na,SiO, + 


The use of sand for thickening the slag to facilitate its 
removal is undesirable, therefore, and in its place 
limestone, either in the form of a powder or as dust-free 
chippings, is used. 

Soda slag which has been used for desulphurisation 
usually contains upwards of 30 per cent. of SiO, this 
being derived from the ladle refractory, from furnace 
slag, which is often allowed to run into the ladle in 
spite of efforts to prevent it, and from silicon which 
is to some extent removed from the metal by the action 
of the soda slag. This degree of contamination of the 
slag does not matter in the case of most of the iron 
which is treated by sodium carbonate, which contains, 
before treatment, 0-06 per cent. to 0-15 per cent. of 
sulphur. By the use of | per cent. of sodium carbonate 
about half this sulphur is removed, giving the metal a 
sufficiently low sulphur content for most industrial 
purposes. It is a more difficult problem, however, to 
effect an appreciable reduction in the sulphur content 
if the iron contains initially not more than 0-04 per cent. 
of sulphur and less than | per cent. of silicon. The 
effect of treating such an iron with even 1} per cent. 
or 2 per cent. of sodium carbonate may be to reduce 
the sulphur by not more than 20 per cent. to 25 per cent. 
Irons containing relatively low percentages of man- 
ganese are also difficult to desulphurise. 

During the past few years a demand has arisen for 
a greater degree of desulphurisation of cast iron than 
is possible by the application of sodium carbonate in 
ladles with siliceous linings. The following are some | 
of the problems which have been encountered :— 
(1) In the manufacture of recarburising iron the raw 
material is the highest grade of hematite pig iron. This 
usually contains not more than 0-025 per cent. of 
sulphur, and it is desired to reduce this to 0-010 per 
cent. or less. (2) In the production of hematite pig 
iron it is desirable to reduce the sulphur to the lowest 
possible limit, provided that the phosphorus content is 
also low. (3) Owing to the war-time shortage of pig 
iron, and, before the war, the abundance and cheapness 
of steel scrap, there is a strong inducement to use up 
to 95 per cent. of steel scrap in the cupola charges to | 
produce metal for electric steel furnaces, for Tropenas | 
steel castings and for refined pig iron. (4) In order to 
conserve certain alloying elements, such as nickel, 
chromium and molybdenum, the “ Rowden’ process 
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the outbreak of the war, ladles lined with tar/dolomite 
were used for the desulphurisation of basic Bessemer 
iron with sodium carbonate, and it is reported that the 
lives of the linings ranged from 800 to 1,000 heats, 
as compared with 400 to 600 heats in the case of fire- 
brick linings. When not in use, these linings were 
kept hot over a blast-furnace gas burner. At a German 
works, where sodium carbonate for desulphurisation 
was pre-melted, a rotary furnace lined with tar-bonded 
dolomite was used for this purpose. After treatment, 
the iron and soda slag were separated from one another 
by pouring them into a syphon ladle, this also being 
lined with tar-bonded dolomite, At another German 
works experiments were made with pig-iron ladles 
lined with rammed dolomite, rammed magnesite, and 
rammed dolomite with 10 per cent. of graphite added. 
The blast-furnace runner was also lined with dolomite, 
though this is stated to have caused some trouble on 
account of cracking. The percentage of sodium car- 
bonate used is not stated, but desulphurisation was 
increased from 32-7 per cent. in a fireclay lining to 
48-2 per cent. in a basic lining. The present paper 
descri experiments which have been carried out 
during the past three years to find in greater detail 
how the use of basic linings affects the sodium-carbon- 
ate process. 

Of the available basic ladle-lining materials, mag- 
nesite is usually employed in the form of bricks, but 
monolithic linings can be made from the ground refrac- 
tory bonded with magnesium-chloride solution and 
5 per cent. or 6 per cent. of light sodium carbonate. 
Magnesite was used in a few experiments in the present 
investigation, but in view of the fact that it is in short 
supply in war-time, its use was not considered very 
seriously. It may, however, be said that desulphuri- 
sation in magnesite linings is about equal to that in 
dolomite, other conditions being constant. 

Another basic ladle-lining material is calcined dolo- 
mite (“ Basic”). Dolomite is found in various parts 
of Great Britain and supplies are reasonably plentiful. 
It consists of calcium-magnesium carbonate, and before 
it can be used as a refractory it must be burnt at a 
temperature of about 1,800 deg. C. to drive off all CO,. 
Unfortunately, it is not stable in this condition, and if 
exposed to the atmosphere at normal temperatures it 
hydrates (slakes) and disintegrates to a powder. Its 
use is, therefore, confined mainly to the linings of steel 
furnaces which are kept hot continuously. It is graded, 
and bonded by mixing it with about 6 per cent. of 
dehydrated tar. 

Basic can be stabilised against hydration either 
temporarily or permanently. Temporarily this may be 
effected by mixing stearic acid (0-016 per cent.) with 
the Basic. This renders the material waterproof, so 
that it can be transported and kept in stock for 


| reasonable periods without deteriorating. Mixing with 


4 per cent. of dehydrated tar gives a similar degree of 
protection. Such temporary methods are of some value 
for treating Basic which is to be used in, say, an open- 
hearth furnace and kept hot continuously. Permanent 
stability is imparted to Basic by combining silica with 
it, to form tricalcium silicate and magnesia, leaving no 
free lime. The stabilised refractory contains 15 per cent. 
to 17 per cent. of silica and is prepared by grinding 
dolomite and serpentine with water, forming a slurry 
which is fed into a rotary kiln and fired at a temperature 
exceeding 1,600 deg. C. It may be used in the form of 
clinker as it comes from the kiln, or it may be crushed 
and ground, and moulded into shape after mixing it 
with about 6 per cent. of water. The shapes may be 
used in the green state after drying, or may be refired 
before use. Other materials such as metallic oxides 





has been revived during war-time. This process involves 
the production, in a basic open-hearth furnace, of a} 
synthetic pig iron from alloy-steel scrap, and it is| 
desired to desulphurise this in the ladle after tapping 
it from the furnace to bring the sulphur below 0-02 | 
percent. (5) In the production of low-silicon basic iron 
for steel-making it is now becoming necessary to use | 
iron ores containing more sulphur than was usual in | 
the past. Owing to the better-grade ores having been | 
used up, this difficulty is likely to be accentuated in | 
the future. It is often necessary to remove more than | 
50 per cent. of the sulphur from the iron by a single 
sodium-carbonate treatment, particularly when the 
‘acid burden ” process is used. 

One possible method of improving the efficiency of 
the sodium-carbonate process to solve the above pro- 
blems is to substitute basic for acid materials in the 
refractory linings of the ladles used, so eliminating one 
source of silica in the desulphurising slag. This is not 
an entirely novel suggestion, though the author is 
not aware that it has been extensively practised 
previously in Great Britain. In Luxembourg, before 





* Paper, entitled “‘ The Use of Basic-Lined Ladles 
in the Desulphurisation of Cast Iron by Sodium Car- 
bonate,” presented at the annual meeting of the Iron 
and Steel Institute, on Thursday, May 11, 1944. | 
Abridged. 





may be incorporated as fluxes, and bentonite may be 
added to give plasticity to the material when mixed 
with water. A third basic ladle-lining material, 
serpentine, is a mineral of which large deposits are 
available in Britain. It consists of magnesium ortho- 
silicate. 

The experimental work which has been carried out 
is divided into two parts, namely, small-scale work in 
the laboratory, and full-scale work in foundries and in 
iron and steel works. The laboratory work was carried 
out in a Metropolitan-Vickers high-frequency induction 
furnace and was concerned with trying out the action 
of soda slags on various refractory materials and 
finding how the use of different refractories affects the 
degree of desulphurisation of certain types of cast iron. 
Sillimanite crucibles (Morgan Crucible Company, 
Limited, A V.5) are normally used in the induction 
furnace. Sillimanite is aluminium silicate (Al,0,.Si0, 
containing 63 per cent. by weight of Al,O,) and offers 
fairly good resistance to attack by sodium-carbonate 
slag. Ladle linings are usually made of either firebrick, 
loam or sand, all of which are attacked by sodium- 
carbonate slag to varying degrees. Sand and loam 
are more friable than any type of fired brick or crucible, 
and therefore tend to contaminate the soda slag with 
silica to a greater extent until they have become 
cemented by slag. 

Sillimanite crucibles are lined with other refractory 


materials in the following manner :—The lining ma- 
terial is brought to the required condition by the 
addition of a binder and is then rammed into the cruci- 
ble round a tapered wooden former, to give a lining 
4 in. thick. The tool used for ramming has one end 
tapered for ramming the sides and to prevent layering 
of the material, and the other end flat for consolidating 
the bottom and finishing the top edge. A 4-in. thick 
lining reduces the capacity of a crucible from 11 lb. to 
12 lb. to 64 Ib. to 7 Ib. of cast iron. 

The following bonding materials were employed :— 
(a) Dehydrated tar, used with Basic. It must be 
completely burned-off in a gas-fired furnace at about 
| 750 deg. to 850 deg. C. before the lined crucible is used 
|in the induction furnace ; otherwise it penetrates the 
crucible walls and condenses in the zircon sand which 
surrounds the coil, upsetting the working of the furnace. 
(6) Magnesium chloride (5 per cent. aqueous solution), 
used with magnesia linings. Alone it is not sufficient, 
the linings being too friable. A satisfactory lining was 
produced with the following mixture :—Old ground 
magnesia brick, 658-3 g.; light MgO, 109-7 g.; light 
Na,CO,, 38-4 g.; and magnesium chloride (as 5 per 
cent. solution), 20-0 g. (c) Sodium silicate, used as a 
bond for sand or stabilised dolomite. A grade of silicate 
solution having a SiO,:Na,O ratio of about 2:1 
and a specific gravity of about 1-5 is suitable. It 
requires dilution with water before use. The last 
bonding material employed, namely, (d) water, was 
used with sand and stabilised dolomite. 

Rammed linings are porous and the first time they 
are used for desulphurisation with sodium carbonate 
the soda slag is usually almost completely absorbed 
in the lining and does not remain in contact with the 
melt sufficiently long. For this reason first melts do 
not always give representative results. This impreg- 
nation with slag strengthens the lining, however, and 
supports the view that sodium carbonate or ground 
soda slag might be mixed with certain refractories to 
act as a bond. 

Some preliminary trials were carried out on the 
desulphurisation of a common grey iron of the following 
composition :— 


Total Silicon. Sulphur. Phos- Man- 
Carbon. phorus. ganese. 
Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. 

3-43 1-66 0-102 1-49 0-67 


On treating this iron with sodium carbonate, the 
results contained in Table I were obtained. An 


TABLE I.—Common Grey Iron: Desulphurisation with 
Sodium Carbonate. 





| Sodium 





| Sulphur Con- | Percentage of 
Refractory. | Carbonate tent After Sulphur 
Used. | Treatment. | Removed. 
| | | 
| | 
| Per Cent. Per Cent. | Per Cent. 
Sillimanite 1 | 0-051* 50-0 
7 2 0-039 61-8 
Dolomite | 1 } 0-039* 61-8 
» on 1 0-036* 64-7 
iv 1 | 0-036 64-7 
“3 | 1 0-031* 69-6 
a 1 | 0-034 | 66-6 
i sh 1 0-029 71-5 
5s | 2 0-031 — | 69-6 
Magnesia ny 1 0-093" =| 8-8 
me 2 0-039 61-8 


i 


* The asterisk, in this and later Tables, indicates a first melt in 
a refractory. 





TABLE II.—American Washed Iron and Carburised Mild 
Steel : Desulphurisation with Sodium Carbonate. 











| | 
Sulphur Content. | 
a Per Cent. Percent- 
Material. /|Refractory.; bonate |} ————_ Suipher 
Per Cent,| Before. | After. |Removed 
1 ! 
American ( Dolomite 2 | 0-034 | 0-025 26-5 
washed iron = 1 0-034 | 0-020 41-2 
mixture a 2 0-037 | 0-021*| 43-2 
Carburised Sillimanite} 2 | 0-098 | 0-036 63-4 
mild steel } 
(anthracite) 
Carburised Dolomite 1 0-041 0-035*| 14-7 
m 
(charcoal) | 











attempt was also made to simulate the composition of 
the synthetic pig made in a basic steel furnace by 
melting and carburising alloy-steel scrap (the Rowden 
process). A mixture was made up containing the 
following :—American washed iron, 4 Ib. 3 oz.; mild 
steel, 2 lb. 1 oz.; ferro-silicon (70 per cent.), } oz. ; 
and manganese, 1 oz. Melts were also made of mild 
steel, and these were carburised with either anthracite 
or wood charcoal before the sodium-carbonate treat- 
ment was applied. The desulphurisation results are 
recorded in Table IT. 





(To be continued.) 
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LABOUR NOTES. 


As was announced recently in these notes, the Trade 
Union Congress has sent a circular to affiliated organ- 
isations, suggesting that is should be empowered to 
ask the Government for a Bill giving the Minister of 
Labour and National Service authority to legalise 
agreements concluded by the employers and employees 
in all industries for the establishment of a 40-hour 
week. 

Commenting upon the proposal in the June issue of 
The T.U.C. in Wartime, Sir Walter Citrine says that 


the United States has already established the 40-hour | 


week, and so have some of the Dominions. In his 
opinion, the time is, therefore, ripe for a direct approach 
by the British Movement to the British Government 
in order to secure a 40-hour, five-day week without 
reduction in earnings. The question of earnings is, 
he considers, vital. If earnings were reduced, he says, 
a projected reform would become merely a device for 
increasing employment. ‘* But,” Sir Walter continues, 
“here is the snag. The whole of the history of the 
I.L.0O. debates proves that it is impracticable for a 
Government to guarantee wages for an indefinite 
period, and to put into an Act of Parliament that 
there must be no reduction in wages or earnings means 
that the Government must guarantee wages.” 


One section of the Bill for which the T.U.C. intends 
to ask the Government would empower the Minister 
to require that a draft scheme dealing with reduction 
of working hours should be submitted to him within 
a specified time. In the event of any industry failing 
to do so, the Minister should be responsible for drafting 
a scheme after consultation with such bodies of em- 
ployers and employees as he could make contact with 
in the industry. To safeguard the position further, it 
is suggested that the Bill should contain provisions for 
a commission set up by the Minister which would 
have the responsibility of advising him whether or 
not the arrangements in any industry fulfilled the 
requirements of the Act, and, if not, of recommending 
that he should enforce its provisions in the industry 
concerned. 


Mr. George Bell, the general secretary, states in 
the 45th annual report of the General Federation of 
Trade Unions that at March 31, 1944, the funds of the 
organisation amounted to 360,1721. 0s. 9d. ‘* This 
spendid reserve fund,” he writes, “together with 
those special services which are provided by the rules 
of the Federation for the assistance of affiliated societies, 
had their genesis in that fine spirit of mutual regard 
for the success and well-being of fellow-workers on 
which the Trade Union Movement was based. This 
spirit rises pre-eminently above the more recently 
fostered isolationist spirit of self-interest, and will, 
in the near future, need to be re-studied and practised.” 





Affiliated societies, Mr. Bell records, have received 
assistance in wages negotiations and arbitrations, in 
interviews with Government Departments on questions 
arising out of the interpretation of Statutory Rules 
and Orders, 1940, No. 1305 (Conditions of Employment 
and National Arbitration) ; industrial diseases, especi- 
ally those connected with chemicals used for cleaning 
metals, silicosis and other dust diseases; alarm-clock 
permits; supplementary clothing coupons, clothing 
coupon pools; advice on Workmen’s Compensation ; 
and interrupted apprenticeships during the war. 








Engineering Unions that the National Union of Foundry 
Workers are now members of the Confederation, and 
that the Amalgamated Engineering Union may be 


soon. The United Patternmakers’ Association has 
secured representation on the Engineering Group | 
Council. 





The writer of “‘ Notes and Comments ” in the June 
issue of Man and Metal, the journal of the Iron and 
Steel Trades Confederation, says that “ if the promise 
indicated in the Government’s White Paper on employ- 
ment policy is fulfilled, and the measures outlined are 
given full effect, we are not likely to go through the 
disastrous experience we went through in the years 
after the last war.” “ It will, of course, depend,” he 
continues, “upon the energy and desire with which 
post-war governments pursue the aims set out in the 
Paper, and the pressure public opinion will exercise to 
ensure that the policies outlined are progressively 


| translated into practice.” 


| 


“The whole report,” the writer says, “is naturally 


| based on the conception that private enterprise is to 
| remain the dominant motive in industry and that the 


picture of 


| part the State plays will be to create the conditions, | and envisaged future improvements in anti-k: 
|as far as it can, under which private industry can | qualities that would enable compression ratios in s) 
| provide full employment. What the State can do is | ignition engines to be raised sufficiently to brin, 





| 


broadly outlined, but in sufficient detail to give a 
the aid it can give and the controls it should 
impose. Whether full employment can be secured 
under these conditions is a matter that only experience 
can prove, but, in so far as it is possible, to do this 
within a capitalist state, the proposals contained in the 
Report should go a long way towards ironing out the 
slumps and booms.” 


Man and Metal, later on in its comments, says that 
the Report “ envisages a mobility of labour that we 
have hitherto only known in war-time, but no one can 
escape the fact,” it is added, “ that if we are to have 
reasonably full employment, we shall have to get used 
to the idea that we must go where the job is rather 
than expect it to come to us. This will involve not 
only moving from one part of the country to another, 
but also a change of job. Taken as a statement of aims 
and intentions, which, in the main, it purports to be, 
the Report has everything to commend it, and it is 
worth the while of everyone to study it closely if only 
to get a grip of some of the measures necessary, if 
steady jobs for everybody, with reasonably good wage 
standards, are to be provided.” 


The Monthly Review of the International Labour 


| Office at Montreal reports that a plan to bring some 





Evidence, it is officially stated, has been placed | 


before the executive committee of the United Pattern- 
makers’ Association that some employers are suggesting 
that the 47 hours should be worked in a five-day week. 
The executive “‘ view such a change with alarm,” and 
regard the proposal “‘ as a reactionary step which must 
be resisted.” ‘‘ By all means,” Mr. Beard, the general 
secretary, writes, “let us have the long week-end but 
not at the expense of increasing the working day. 
One of the good things to come out of the last war 
was the reduction of daily working hours; let us, 
therefore, see to it that these are not increased. In 
fact a reduction in working hours is overdue, for pro- 
duction has increased due to war conditions, and this 
production is sure to be maintained in the post-war 

riod. The stress of modern life and conditions calls 
or the shorter working week without reduction in 


earnings.” . 


In May, 48 new members were enrolled by the 
United Patternmakers’ Association making the total 


13,849. Seventeen members received trade benefit 
and 303 sick benefit; there are 642 superannuated 
members. 


It was stated at the recent conference, in Newcastle- 
on-Tyne, of the Confederation of Shipbuilding and 








1,500 student specialists, to the United States, from 
occupied countries for training in education, industry 
and agriculture has been adopted by the United States 
Committee on Educational Reconstruction and sub- 
mitted to the State Department for approval. It is 
proposed that the students should consist largely of 
underground leaders or those active in resistance in 
their own countries. Spokesmen for these countries 
have stated that they are ready to embark upon this 
programme immediately, as they feel that it is important 
to have trained men available for reconstruction work 
as soon as the war ends. The programme would cost, 
it is estimated, approximately 2,500,000 dols., one- 
third of which sum would be subscribed by the United 
States Government, one-third by the Governments of 
the foreign countries concerned, and the remaining 
one-third by private educational organisations. 





The Polish Government has notified the International 
Exchanges and Scholarships Committee, which , is 
organising the training, that it can immediately provide 
470 students now outside the occupied area, and 
Czechoslovakia is ready to send 250, Yugo Slavia 250, 
Greece 450, and China 100. It is proposed that the 
students should be concentrated in from 15 to 20 
university centres, each of which would undertake to 
house 50 to 100 students. 





The first of a series of advisory panels has been set 
up to help the Australian Secondary Industries Com- 
mission in its work of relating the development of 
secondary industries to post-war needs. This is the 
Textile Advisory Panel, which includes representatives 
of the Department of Supply, the Council for Scientific 
and Industrial Research, and the Australian Textile 
Workers’ Union, several employers, and the chairman 
of the Commonwealth Wool Board. The Panel will 
make recommendations regarding the future of the 
textile industries to the Commission, and these will 
then be passed on to the Director-General of Post-War 
Reconstruction. The future activities of the advisory 
panels will be watched with interest both in Australia 
and in this country. 


HIGH-OCTANE FUELS FOR ROAD 
| VEHICLES. 


| THE present general tendency is for lorries an: 





1 *buse 
to be fitted with compression-ignition engines to we 
| heavy oil rather than with petrol engines. A ch uper 
| fuel can thus be utilised, and the efficiency obtained 
| with this fuel is higher than ean be realised with the 
| best petrol in any normally constructed engine The 
compression-ignition engine is inclined to be rough. 
running and noisy in comparison with the equivalent 
| petrol engine, but it offers advantages .that are too 
great to be set aside lightly. If the petrol e: 


vine 


jis to find application in the commercial vehicle of 
| the future, it will need to be made more efficient 
| thermally without sacrificing any of its advantages. 
| An idea of what is involved can be gained from a paper 


| entitled “* Petrol—its Development, Past, Present. and 
| Future—with some Notes on the Potentialities of High. 
| Octane Fuels for Road Vehicles,” which was read by 
| Mr. H. Fossett, at a meeting of the Institution of Auto. 
| mobile Engineers, held at the Royal Society of Arts, 
London, on June 6, 1944. The author traced the 
development of petrol from the time when it was 
| regarded as a waste product down to the present 





lay, 
ck 
irk- 
the 
thermal efficiency of such engines to nearly the same 
| level as is reached in compression-ignition engine 

The first table in the per shows that the world 

production of crude ter nn has grown from about 
0-27 million gallons in 1859, when it was first ex. 
ploited industrially, to about 71,200 million gallons in 
| 1938. The principal producers in 1938 were the United 
States, Russia and Venezuela. Production in the 
United States amounted to 44,700 million gallons, or 
62-75 per cent. of the world total. Corresponding 
figures for Russia were 6,902 million gallons, or 9-69 
| per cent., and for Venezuela 6,538 million gallons, or 
9-18 per cent. Iraq and Iran produced 3,383 million 
gallons, or 5-39 per cent. of the world total, but after 
| this came sources of supply yielding less than 3 per 
cent. each, such as Roumania, the Dutch East Indies, 
jand Mexico. It is said that the total quantity of 
petroleum so far extracted from the earth would occupy 
a space of less than a cubic mile. Nevertheless, it is a 
substance that is not being replaced, so that it 
requires to be utilised to the best advantage. 

In 1904, crude petroleum was processed mainly for 
| paraffin, yielding about 50 per cent. of this by weight ; 
|only about 10 per cent. of the yield was petrol. In 
| 1938, when petrol was required rather than paraffin, 
| the yield of the former was close on 45 per cent., 
| while that of the latter had shrunk to about 6 per 

cent. Petrol has the very high calorific value of 
| about 19,000 B.Th.U. per lb., the figure for coal being 
| 55 per cent. to 76 per cent. of this, while explosives 
which contain the oxygen needed for their combus- 
tion show lower percentages still. Thus, for T.N.T. 
and nitrogyleerine the percentages are only 34 and 17, 
respectively. The original process for obtaining 
paraffin and petrol was by distillation alone, and it was 
necessary to accept these and other products in the 
proportions yielded by the natural oil. When the 
demand for petrol outgrew that for any other product 
it became necessary to modify the natural constituents 
by converting high boiling-point fractions into low 
boiling-point ones previous to distillation. This is 
accomplished on a large scale to-day by the cracking 
process which was intensively developed during the 
1914-18 war and widely adopted, particularly in the 
United States, from 1920 onwards. In 1920, about 
17 per cent. of the motor fuel produced in the United 
States was cracked and about 76 per cent. was straight 
run. In 1938 the proportions had changed to about 
50 per cent. and 43 per cent. respectively ; they were, 
moreover, related to a total output nearly five times 
as great as in 1920. To-day, refinery technologists 
are able to exercise a selective control during the refining 
process so ds to produce fuels having a preponderance 
of certain advantageous groups of hydrocarbons. Crude 

troleum merely forms a raw material for the petro- 
eum industry and it can be processed to meet definite 
requirements. 

he author of the paper dealt at some length with 
the chemistry of oil refining and discussed the properties 
of the various hydrocarbons with particular reference 
to their natural anti-knock characteristics and to their 
susceptibility to improvement by the addition of tetra- 
ethyl lead. It appears that no absolute measure of the 
anti-knock value of a fuel can be given. The merit of 
a given fuel in comparison with others can be determined 
by ascertaining the extent to which its use permits the 
compression ratio in a given engine to be raised, but 
taking the critical compression ratio as a figure of merit 
still leaves room for inconsistencies, because fuels 
placed in one order of merit as a result of tests on one 
engine will have to be placed in a fresh order when 
tested with another engine of different design. Any 
figures obtained, therefore, are in relation to a particular 
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kind of engine, and are without any absolute signific- 
ance. In practice, it has been found desirable to 
develop and standardise for laboratory test purposes 
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evident that great scope exists for improving the per- 
formance of road-vehicle petrol engines by designing 
them for high compression and high efficiency to burn 
fuels capi an octane number in excess of 100. The 
reverse tendency has been apparent up to the present, 
commercial vehicles having been developed to use the 
cheapest fuel rather than the best. 

In the second part of his paper, the author under- 
takes to consider on purely technical grounds the po- 
tentialities realisable in the automobile field from the 
| use of fuels up to the 100 octane level. Fig. 3, taken 

from the paper, relates to a commercial vehicle engine 
of 4 litres capacity. The mixture loops drawn for 
compression ratios of 5-1 to 1 and 6-06 to 1 were 
obtained from actual tests; those for the higher 
ratios of 8 to 1 and 10 to 1 were extrapolated by calcu- 
| lation. The actual octane number requirements for the 
two lower ratios were 63 and 75, respectively. The 
estimated numbers for the higher ratios were thought 
to be of the order of 91 to 93 in the one case and 102 
| to 105 in the other. Tabulated particulars given by 
the author showed that the heat converted into work 
| rose from 27-2 per cent., with a 5 to 1 ratio to 33-9 per 
cent. with an 8 to 1 ratio and to 36 per cent. with a 
10 to l ratio. For a given power output, the reductions 
|in waste heat with the higher ratios were 25-5 per 
| cent. and 33-5 per cent., as compared with the waste 
occurring with a 5 to 1 ratio. 
By imagining this engine to be installed in a commer- 


| engines for fuels of up to 110 octane number. It seems 





throughout the world a special single-cylinder variable- | the initial octane number is higher. This was apparent | cial vehicle having a laden weight of 7 tons, a frontal 


compression test-engine. In this way the results 
obtained with different fuels at different times and in 
different places have been reduced to a comparable 
basis. The test engine is used to determine the octane 
number of a fuel; this, for the reason already given, 
has no absolute value, the precise place of any fuel on 
the octane scale depending on the engine employed for 
testing purposes. 

The octane number as a measure of anti-knock value 
replaces earlier and less satisfactory measures. Its 
introduction was due to Graham Edgar who, in 1927, 
pointed out that fuels of different anti-knock values 
could be prepared by mixing n-heptane, which pro- 
duced severe knock, in different proportions with iso- 
octane (2, 2, 4-trimethylpentane), which would not, at 
that time, produce knock in any engine. The two 
hydrocarbons involved could be prepared in a pure 
state, so that any given mixture of the two could be 
depended upon to give consistent results. Graham 
Edgar’s idea was to determine which mixture had the 


same anti-knock value as the more complex commercial | 


fuel under examination and then give the percentage 
of iso-octane in the mixture as a measure of the anti- 
knock value of the commercial fuel. This percentage 
is called the ‘‘ octane number ”’ of the fuel in question. 
The standard laboratory engine is generally used in 
making the necessary comparison, though another, and 
probably different, rating can be obtained on the road 
by comparisons made with a motor vehicle of normal 
design. To appreciate the significance of the octane 
number quoted for any given fuel it is therefore essential 
to know whether the standard laboratory engine or 
some other engine was used in carrying out the tests. 
The relationship between the permissible compression 
ratio and the octane number of the fuel is not a linear 
one ; it can be seen from Fig. 1 that the influence of a 


with all four engines tested, as shown by the four 
| curves. 

Since 1927 it has become evident that there are fuels 
| having a better anti-knock value than pure iso-octane, 
| and consequently the figure 100 is no longer a limiting 
}maximum. In Fig. 1, the horizontal scale along which 

the octane number (as found in the laboratory) is 

| plotted extends to 120. The addition of tetraethyl 
lead to mixtures of heptane and iso-octane improves 
| their anti-knock properties, from which fact it can be 
| inferred that mixtures rich in iso-octane but containing 
tetraethyl lead give results surpassing pure iso-octane 
alone. The improvement produced by tetraethyl lead 
is a linear one over the measurable range of octane 
values and it is by extrapolation that octane numbers 
exceeding 100 are obtained. They are of mathe- 
matical rather than physical significance, and the scale 
is usually regarded as stopping at 120. At the present 
time, 100 octane spirit is being produced for use in 
aircraft, and there isa distinct possibility that after the 
war “100 octane plus” fuels will become generally 
available, — to an extent that may be limited by 
the cost of production. 

The indicated mean effective pressure obtainable 
from a given variable-compression engine increases with 
the octane number of the fuel used, as shown in Fig. 2, 
where the power indicated, expressed as a percentage of 
that developed with 100 octane fuel, is plotted against 
the octane number. This result was obtained by 
Heron and Beatty, using a single-cylinder engine of 
2§ in. bore running at 1,800 r.p.m. Experimental 
results were accurately determined for octane values 
from 50 to 100, but the rest of the curve was obtained 
by extrapolation, a method which the experimenters 








justify by saying that there are data which indicate 
that the curve applies fairly well to full-scale aircraft 


| area of 40 sq. ft., and gearing causing the engine to make 
| 3,650 revolutions per mile, the curves shown in Fig. 4 
by full lines were obtained. A rolling resistance of 
30 Ib. per ton and a wind resistance coefficient of 
0-0016 were assumed. The chain-dotted curves for 
the higher compression ratios were obtained by assum- 
ing a gear ratio causing the engine to make 20 per 
cent. fewer revolutions per mile. To enable a com- 
parison to be made between the maximum engine 
power obtainable at any speed, as shown by the full- 
line and chain-dotted curves, and the power actually 
needed, dotted curves of brake horse-power and 
b.m.e.p. required to propel the vehicle on the level 
land on grades of 2 per cent. and 4 per cent. have 
been included in the diagram. It will be seen that 
with an engine having either of the two lower com- 
pression ratios the laden vehicle cannot climb a 
4 per cent. gradient, given the gear ratio assumed, 
although this gradient comes within its capabilities 
if the engine has a compression ratio of 8 to 1 or 10 
to 1. On the level the engine, for all normal road 
speeds, will be working at a low load factor, whatever its 
compression ratio. Thus, when the compression ratio 
is 5 to 1, the ratio of power required to power avail- 
able is 31 per cent. at 20 m.p.h. and 47 per cent. at 40 
m.p.h. The corresponding figures are less with the 
higher powered engine having an 8 to 1 compression 
ratio; in this case they are 26 per cent. and 38} per 
cent. With a 10 to 1 compression ratio they are less 
again, namely, 24 per cent. and 36 per cent. By com- 
bining the information given in Figs. 3 and 4, it is 
possible to calculate fuel consumption on the road. 
Fig. 5, page 19, shows how the estimated figure o 
miles per gallon varies with speed on the level and on 
gradients of 2 per cent. and 4 per cent. As in Fig. 3 
the full-line curves are for a gear ratio causing the 
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engine to rotate at 3,650 revolutions per mile, and the 
chain-dotted curves are for a ratio giving 20 per cent. 
fewer revolutions. 

Supercharging enables increased power to be ob- 
tained from a given size of engine. In aero engines, 
b.m.e.p. figures of about 250 Ib. per square inch can 
be developed on 100 octane fuel under rich mixture 
conditions for the onset of borderline detonation. 
Practical tests show that the thermal efficiency 


showing that it remains dependent on the compression 
ratio. While it is desirab be to employ a high com- 
pression ratio to maintain the efficiency at a high level, | 
a limit will be imposed by the anti-knock value of the 
fuel, and this will be brought lower as supercharging 
increases the maximum cylinder pressure. Thus, 
tests on an eight-cylinder automobile engine having a 
4-25 to 1 compression ratio showed that with 34 in. 
of mercury intake-manifold pressure (a boost of about 
4 in.) 66 to 68 octane fuel would suffice, whereas with 
the compression ratio raised to 5-5 to 1 it became 
necessary to employ 86 to 87 octane fuel. The car- 
burettor air temperature was 170 deg. F. in both cases. 
From data already available it would appear that an 
engine with a compression ratio of 6 to | could be 
operated on a 90 to 85 octane fuel at a boost of 
10 in. of mercury, and that a net increase of power of 
about 40 per cent. would result. The capacity of 
the 4-litre commercial vehicle engine already dis- 
cussed could be reduced to 2-85 litres on this reckoning, 
and it would work at a more favourable load factor 
during most of its life in the vehicle. The dotted curve 
in Fig. 3 shows the equivalent specific fuel consump- 
tion for the engine of smaller capacity. It is thought 
that, on balance, there would not be much material 
advantage over the 4-litre engine at a compression 
ratio of 8 to 1, as this would give the benefit of increased 
torque and performance. 

In the discussion on Mr. Fossett’s paper, it was 
pointed out that while, as the paper suggested, it was 
uneconomical to use cheap low grade fuels in com- 
mercial vehicles, on the other hand, great quan- 
tities of heat were expended during refining to produce 
the highest grade fuels, so that the overall efficiency 
of utilisation of the natural petroleum, using a high- 
compression high efficiency engine, was no better, and 
might even be worse, than the overall efficiency of its 
utilisation in less highly refined forms by engines of 
relatively low compression ratio. There was pro- 
bably an optimum octane number that the fuel in- 


is | 


sensibly constant over a large range of boost pressures, | Co) ies of Pay — Oe 
P Office s Branch 28, 
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dustry and the vehicle designer should agree to aim | 
at, as anything above or below that figure would result | 


in greater expenditure of natural oil than was really 
necessary to produce 
by road vehicles. A measure of co-operation between 
engineers and fuel technologists was desirable to 
determine what this optimum was and, having found 
it, to take measures for its adoption. 








ANNUALS AND REFERENCE BOOKS. | 


Colliery Year Book and Coal Trades Directory.—The 
22nd annual edition, that for 1944, of this well-known 
work of reference has just been published by Messrs. | 
The Louis Cassier Company, Limited, Dorset House, | 
Stamford-street, London, 8.E.1. The volume is divided | 
into a number of sections, the longest of which is the | 
directory of colliery owners in Great Britain. The 
particulars given under each entry include the addresses 
of the company and of its mines, a list of the directors 
and principal officials, the numbers of men employed 
above and below ground, the seams worked and the 
class of coal mined, and the type of power used on the 
plant. An official section contains lists of Government 
departments, and technical and other institutions and 
societies concerned with coal-mining. Further sections 
consist of alphabetical lists of gasworks and electricity- 
supply undertakings in Great Britain, coal merchants, 
contractors and factors, exporters and shippers, and 
bunkering contractors and agents. In the year book 
portions of the volume are to be found chapters on 
the Mines Regulations, blasting in collieries, a review 
of the coal trade and coal-mining industry in 1943, 
war-time regulations and conditions, the Coal Act, 
1943, analyses of typical British coals, and _biblio- 
graphies of periodicals and books on coal mining. The 
statistical tables, which have always been a feature of 
the book, contain a mass of data on coal production, 
consumption, prices, wages and employment, but the 
information does not go beyond 1938, the latest year 
for which particulars are available. The price of the 
volume is ll. ls. net. 





SILveR CoaTED BERYLLIUM-CopPER WireE.—lIt is 
stated in a recent issue of The Iron Age that Messrs. 
Little Falls Alloy, Incorporated, U.S.A., have developed 
@ process for depositing silver on to beryllium-copper 
wire used for instrument springs. The coating is stated 


a given amount of transport | 


on each side of the portion 11 which affords the 


|} communication with the 
| when 





to increase the surface conductivity of the wire, and 
to reduce attack during heat treatment. 
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PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY | 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawi 
) KE where none 1@ mentioned, the 
woere inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
obtained at oe Patent | 


be 
Southam. ildings, | 
ery-lane, London, W.C.2, price 1s. 
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Complete S oan © gin aw Se Saree S| 
each case, unless the Patent has been sealed, when the | 
* Sealed” is appended. 
An pose may, at any time within two months from | 
the advertisement of the gy ofa frome 
lon, ve notice at the Office of 


tan qunt ea Fans co ag of ts 
grounds mentioned in the Acts. | 
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558,545. Colliery Tub. William Cook and Sons | 
(Sheffield), Limited, of Sheffield, T. H. Elliott, of Sear- 
borough, W. C. Collins, of Castleford, and A. H. Cook, of | 
Sheffield. (3 Figs.) January 1, 1943.—The invention | 
relates to pedestals for colliery corves or tubs of the 
kind provided with a bearing part shaped so that the 
bearing area is maintained constant as wear occurs 
and having grease reservoirs, one on each side, the lubri- 
cant passing through grooves directly to the axle on to a 
further grease reservoir in the upper part of the pedestal 
in communication with the axle bearing surface. The 
spectacle 1 embracing the axle 2 is retained in position 
in the pedestal bracket 3 by split pins passed through 
transverse holes 5 in the pedestal bracket 3 and partially 
intersecting the vertical holes 6 which receive the ends 
or limbs of the spectacle 1, the split pins 4 engaging 
within semi-circular recesses 7 in the ends or limbs of | 
the spectacle 1. Thus by removing the i the 
spectacle 1 may be readily withdrawn from the holes 6 
and the axle 2 with its wheels can be removed without 
taking the pedestal bracket 3 off the corve. The pedestal 
bracket 3 is formed in its upper part with a grease well 8 
communicating with side pockets 9 by way of channels 





pins 


s 6 
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bearing 
surface for the axle 2. The channels, which may have | 
arcuate sides, are flared towards each end leading in to 
the upper reservoir and side pockets. The area of the 
bearing part 11 in contact with the axle 2 is maintained 

as wear takes place and such area is a minimum con- 
sistent with not increasing the bearing pressure per unit 

area for easy running. The side pockets 9 are in direct | 
axle bearing surface, so that | 
filled with grease automatic lubrication of the | 
axle is effected, when running in either direction. The 

minimum of bearing surface afforded by the 
part 11 permits the axle to move upon the bearing part | 
when going round a curve and the construction of the 
side pockets 9 will be such as to afford slight easemee | 
between the axle 2 and those portions of the pedestal | 
bracket 3 which carry the limbs of the spectacle 1. The 
provision of the vertical channels connecting the side | 
pockets 9 with the upper reservoir 8 avoids the necessity 
of any opening through, and consequential weakness of, | 
the part carrying the bearing surface 11 which is other- 
wise liable to become choked and prevent free circulation 
of the grease within the pedestal. (Accepted January 10, 
1944.) 


| 





MOTOR VEHICLES. 

558,567. Tipping Wagon. William Dickie and Sons, 
Limited, of East Kilbride, and T. Dickie, of East Kilbride. | 
(5 Figs.) August 7, 1942.—The invention is a tipping | 
trailer or wagon which can be tipped to the rear or to | 
either side as required. The wagon has an axle carrying 
two wheels and secured to a frame c provided with a 
draw bar eye c' by which the wagon can be attached to 


a tractor. Supported by the undercarriage is a pair of 
pivot pins d, d, on which is mounted a channel-iron 
frame e. These pivots are slightly ahead of the axle. 


The frame supports a pair of longitudinally extending 
spindles f, f, one on each side. Hach of the spindles has 
mounted on it a pair of pinion wheels and at their forward 
ends can be rotated by a crankshaft either directly or 
through reducing gear. Mounted on the frame e¢ is 
the body & whith may be a flat platform or may be pro- 
vided with removable or hinged sides. The underside 
of the body carries two transverse racks g with which 
mesh the pairs of pinion wheels. Freely mounted on 











|} as the axis and the guide 


| will cause the leading out end of the shuttle to be 


| shuttle is made to taper as shown at C and C’ 
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each of the spindles f, f and adjacent to each pinion w heel 


| is a boss carrying a plate J having along its horizonta) 


upper edge a right angled guide rib m. Each plat; 
a blade p welded to its lower edge and through 
threaded a set screw which bears on the frame. The 
blade p secured to the plate tends to keep the set screy 
bearing on the frame and further serves to act as a guide 
for the corresponding guide rib and the rack regisi 


has 


this is 


erin 
with it. Instead of blades p being used to load o 
plates with the guide ribs this may be effected by tension 
springs. Carried by the body and towards the front ang 
| rear ends is pivoted a pair of downwardly extending 
arms g, carrying at their lower ends oppositely directed 
extensions r, such arms and extensions constituting pivot 
| hooks. Connected to the body & near the four corners 
are four chains. The two chains at the forward end are 
connected to the two ends of a rod while the other two 


chains are connected to a second rod. Each of the rods 
is made of two parts, united by a screw coupling and of 
reduced diameter at their adjacent ends so as to form 
@ pair of shoulders. Spring carriers are loosely mounted 
on the parts of reduced diameter and are held against 
the shoulders by a helical compression spring. The 


rods are supported by guide sleeves secured to the frame, 
the sleeve constituting stops against which the 
Normally 


spring 


carriers can abut. the forward end of th: 
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rectangular frame rests on and is secured by means of a 
catch y to a transverse member c* carried by the under 
carriage. Further, the body is prevented normally from 
partaking of a transverse movement relative to th 
rectangular frame by means of a spring loaded plunger 
In order to discharge the load to the rear, the 
locking the rectangular frame is released and the fram« 
complete with the body carried by it is tilted backwards 
about the pivot pins d carried by the undercarriag« If 
it is desired to tip to the left side the plunger or other 
catch ¢ is released. Thereafter the rack and pinion gear 
on the left side of the wagon is operated so that the body 
moves transversely to the left. During such movement 
the racks g move clear of the guide ribs m on the right 
but on the other hand the guide ribs on the left maintain 
the racks in positive engagement with the pinion wheels. 
When the body has been traversed about half way th 
pivoted catches formed by the arms g and extensions r 
engage the left longitudinal spindle f. When the arms 
have been drawn into a nearly horizontal position, th« 
body will automatically tilt to the left, the spindle acting 
ribs in engagement with the 
racks rotate therewith. The chains secured to the right 
side of the body are then taut, and limit the tilting move- 
ment. (Accepted January 11, 1944.) 


TEXTILE MACHINERY. 

558,447. Loom Shuttle. W. V. Watson, of Mytholm- 
royd, Yorks. (2 Figs.) July 7, 1942.—The invention is 
a loom shuttle and has for object a construction that 
kept 
up to the reed right from the beginning of the pick and to 
remain in line with the reed at all times during its flight 
across the loom. Instead of the shuttle being made with 
a front which extends in a straight line from one curved 
part A to the other curved part B, the front of the 
from each 
side of the centre to coincide with the angle of the shuttle 


eatch y 

















box front plate E. When the shuttle enters the shuttle 
box the swell F presses the slightly tapered part C’ against 
the front plate E, which has the effect of keeping the 
leading end G at the back of the shuttle against the back 
H of the shuttle box and in contact with the reed J 
right from the beginning of the pick. The result is that 
the back of the shuttle is kept much more in line with 
the reed J at all times, whereas with a shuttle having ® 
straight front which is pressed bodily in line against the 
front plate E and begins its flight across the loom with 
the leading end of the shuttle pointing away from the 
reed J and has to come to the reed after the pick has 
begun, the shuttle is caused to bump against the reed 
and set up vibration. (Accepted January 5, 1944.) 
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detail design. In most branches of engineering it | critical angle @ is called the “angle of repose’’ 
is usual to make tentative assumptions of loading | for the substance, and depends upon the mutual 
'and of the physical qualities of materials of con- | friction between the particles of the mass. 
| struction at the outset, though subsequent testing| It is axiomatic that water enclosed in a vessel 
| may provide coefficients that should be applied to | and loaded by a weighted piston will exert an equal 
Tue rolling mechanism of the vehicles known | the theoretical formule used in order to ensure the pressure over the whole surface of the vessel, but a 
indifferently as track-laying, caterpillar track or | satisfactory performance and durability of the | material such as dry sand, under similar conditions, 
crawler track has been developed specifically to| machine. In this examination of the problem as | assuming the vessel to be capable of expansion under 
enable heavy loads to be transported successfully | far as it concerns a jib crane mounted on chain | pressure, will bear a greater piston load for the same 
upon surfaces of poor bearing capacity. The utility | tracks, and using only the simplest assumptions, the | unit pressure on the walls of the vessel due to the 
of such a track is particularly evident in the slewing | following fundamental problems are considered :| presence of a definite frictional resistance to the 
jib crane, in which the effect of a load at the end of | (1) The relation of specific pressure and nature of | movement of the particles. The ratio of the vertical 
the jib is to set up an uneven distribution of load on | the soil to the resulting track depression ; (2) the | specific pressure to the horizontal specific pressure 
the two tracks. This utility consists of a consider- | distribution of soil reaction upon track shoes loaded | will increase with an increase in the coefficient of 
able increase in the range of employment of the | by rollers; and (3) the distribution of ground pres- internal friction between the particles. When a mass 
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TRACK-LAYING VEHICLE 
DESIGN. 


By E. G. Frraruen, M.1.Mech.E. 


crane, especially when used in construction work, | sure along the length of contact when the crane is | of sand is loaded by a surface such as a track shoe, 
while the cost and limitations of a rail track for its | handling a load. 


support are avoided. 


Fig. 1. 


(1) Rankine’s investigations on the stability of 
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Fig. 2. 
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Natural ground surfaces are rarely homogeneous | soils are still widely used as the basis of design | 
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and therefore acute local variations in bearing | for retaining walls and foundations, though they 
capacity, level and gradient are to be expected.| are supplemented by experimental determination 


The depression of the tracks into the soil varies, | 


in consequence, not only along the path of the 
vehicle, but also along the length of each of the tracks 
in contact with the ground. The effort required for 
traction and turning varies according to the mean 


of the factors involved. The investigations were | 


|based upon the conception of a homogeneous | 


depression of the tracks and to their effective length | 
|a plane inclined to the horizontal at an angle 


of contact so that the brake horse-power demand 
upon the engine is subject to constant variation. It 
is evident, therefore, that successful design must be 
based chiefly upon careful observations of actual 
performance under conditions similar to those in 
which the machine is intended to operate. While 
the difficulties of applying the results of theoretical 
calculation to the problem are almost insuperable, 
owing to wide variations in the factors involved, 
it may be instructive to investigate the nature 
of certain of these factors and their effects upon 
the performance of the machine, since this in- 
vestigation may yield some general guidance in 








supporting mass of uniform particles having no 
mutual cohesion, the resistance to shear in any | 
plane being due solely to friction between the 
particles. If a layer of such material resting upon 


6 deg. be taken, any particle within the mass 
will be loaded in the vertical direction by the 
weight of the particles above it, this weight being 
indicated by W. Then the pressure upon the particle 
in a direction normal to the surface of the plane is 
N= Weos @. The friction parallel to the plane 
resulting from this pressure is F = W sin @, and if 
the inclination of the plane from the horizontal be 
increased an inclination will be reached when sliding 
of the particles down the plane will commence, at 
which position the friction F is no longer greater than 


| depression of the shoe will occur and the sand below 
| it will be displaced laterally in order to permit its 





Fig. 3. | 
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descent. This lateral flow of sand must take place 
against the frictional resistance between the grains 
which are loaded by the weight of sand vertically 
above them to a height equal to the depression of the 
shoe. In what follows P, = specific vertical pres- 
sure in pounds per square foot, P, = specific hori- 
zontal pressure in pounds per square foot, w= 
density of material in pounds per cubic foot, 7 = 
depression in feet, and @ = angle of repose for the 
material in degrees. Then 

(1 + sin 6)? 

(I — sin 6) 

It is usually required to find z corres ing to a 
known value of P,, and the formula for this is :— 


Py 


z:2= oO 


-< 1 + sin @ 
1 — sin @ 


Py = wz 


The range of values of coefficient of friction and 
angle of repose for various soils in Table I, on page 
22, are those given by Rankine. It will be noted that 
the range of values in some of the materials is very 
wide and when it is remembered that the problem is 
further complicated, in practice, by the presence of 
‘rocks and stones, by the binding effect of the roots 
of herbage, by the cohesion of clay soils possibly 
previously compressed, by varying water content, 
etc., it is clear that the actual depression cannot be 





the component of W parallel to the plane. This 





calculated accurately and that tests will be required 
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to ascertain the most unfavourable conditions under 
which the crane can operate. 

The presence of clay in a soil has a great effect 
upon its bearing capacity. When clay has dried 
upon the particles it forms a bonding cement which 
opposes great resistance to the lateral flow of the 
soil, thus increasing its bearing capacity. On the 
other hand, when clay is wet it becomes a fairly 
effective lubricant and the bearing capacity of the 
soil will fall to a low value. The depression of the 
travelling tracks of mobile jib cranes is moderate 
under normal conditions of operation. The binding 
effect of roots on grassland increases the bearing 
capacity of the soil to a considerable extent, while, 


if the grassland consists of a comparatively shallow | 


layer of loam overlying a more resistant substratum, 


of gravity from the point c. Similarly, the moment 
|of the right-hand portion of the shoe is 2-6 x 
2-02 x 1-15 = —6-05. To this latter amount the 
| moment from the right-hand connected shoe free 
}of the roller must be added. This amounts to 
|4-5 x 2-05 x 2-6 = — 23-8. The total counter- 


pressure on the track a b, and for it c is found to be 
3-45 ft. from the centre line of track a b and 4-88 fx. 
from that of track de. The resulting load upon ab 
will, therefore, be (100,570 x 4-88) ~ 8-33 — 
59,000 lb. The point of application of this load along 
ab is not mathematically determinate since it can 


clockwise moment is, therefore, 29-8, against the | vary in position according to circumstances. As. 
37-5 of the clockwise moment, a result which indi- | suming, however, that each track provides one-half 


cates that the shoe is not balanced round ¢ with the | of the couple tending to resist the depression of 
assumed rise of } in. of the point a; this height; ends 6 and d of the tracks into the ground, the 


would probably be } in. for a complete balance. 
| At all events, the displacement to be obtained is 
not a sufficient deviation from a true plane to 
| invalidate the reasoning which follows. 

(3) In dealing with the problem of the distribu- 
| tion of ground pressure under the tracks of a 


the latter may take a large share of the loading. | slewing jib crane it is first necessary to determine 
It may be noted here that when a track-laying|the magnitude and application of the loading 
vehicle is in motion, the leading track rollers depress | imposed on the tracks during the operation of the 





following calculations can be employed. The point 
c falls, in the plan view, 0-65 ft. to the right of the 
crane post centre, and by taking moments it is clear 
that the centre of loading on a6 is determined by 
(100,570 x 0-65) — (2 x 59,000) = 0-558 ft. to the 
right of the transverse centre line of the tracks, 
This point is indicated at / in the centre line of the 
track ab, and a line drawn from it through c wil] 
intersect the centre line of the track d e at m and wil] 
indicate the centre of pressure on that track. If a 















































typical crane of the type referred to are shown in | vertical line through / is projected downwards to the 


lare 2 ft. wide, but the design permits the use of | Projecting p horizontally to q the intensity of pres. 











The crane is | sureata will be represented toscale byaq. Similarly, 


the vertical line / will cut the extended influence 
line fh at r, and the distance 5 o will represent the 
intensity at 6. The average intensity at the centre 


and when the maximum working load is being lifted | of the track indicated at hj is 59,000 = (110 x 24) 


== 22-3 lb. per square inch, and by scaling, the 
average intensity at a is found to be 31-1 lb. per 
square inch, and that at 5 to be 29-5 Ib. per square 


|inch. The uniform variation of pressure between 


these points is represented by the line go which 


will pass through A. 
The conditions outlined above obtain when both 


Taste I. }erane. The principal dimensions and loading of a| 
171 + eino\?|_ 1 +sine\? | Fig. 2 2 i >» » ‘ks | upper diagram it will cut the influence line g A ; 
Material. | ,')’ | Deg. | Sin ¢. ((; ns) je +an*) | Fig. 2, on page 21. It will be seen that the tracks | upper diag gh at p. 
|tracks 2 ft. 6 in. wide if required. 
oo v5 “> oon Re 5. | designed to lift a maximum rated load of 12,550 Ib. 
wnat a a | at a radius of 30 ft., this load being 66 per cent. of 
Drysand, | 95 | 21 to} 0-358 4-48 425 | the overturning load. The latter will be 19,000 lb., 
clay and 7 0-602 16-20 1,535 
mixed 
earth | the “ margin of stability ’’ will be 50 per cent. of 
Damp 110 45 | 0-707 34-20 3,750 that load, an amount permitting rapid working with 
clay jsafety. The weight of the crane unloaded is 
Wet clay | 120 17 | 0-292 3-32 398 | 93,800 lb., and the horizontal oo from = 
- |centre of the “near side’’ track to the centre o 
- = wy S-ean = = Ay the load is 25-835 ft. The centre of gravity of the 
unloaded crane is, therefore, (19,000 x 25-835) — 








the shoes vertically and successively without longi- 
tudinal movement. The effect upon the soil of this 
vertical movement, therefore, differs from the rolling 
action of a wheel. 

(2) In considering the distribution of pressure 
along the length of the tracks it is necessary to be 
assured of the probability that the tracks will remain 
practically straight after loading in spite of the fact 


93,800 = 5-25 ft. from the centre line of that track, 
or 31-08 ft. from the line of load. The position 
of the centre of gravity of the crane when loaded 
to its rating of 12,550 lb. can be found by taking 
moments about the load line. The load itself has 
no moment and the total moment is, therefore, 


divided by the sum of the weights, namely, 12,550 +- 
93,800 = 106,350 lb., will give the distance of the 





that they are supported only at intervals by the 
track rollers. The conditions are indicated in Fig. 1 | 
on page 21, which shows three rollers, 12 in. in| 
diameter, at 13} in. centres, and a portion of the 
track with two shoes, 9 in. from centre to centre. 
One of these shoes is indicated at a6, the point c 
between a and 6 being the point of contact with the 
centre roller. From the formula for z given above, 
it will be clear that the depression will vary directly 


centre of gravity of the loaded crane, this distance 


tracks are in contact with the ground, but are obvi- 
ously modified when they pass over rocks or other 
obstructions. Taking an extreme case, it may be 
assumed that the track d e becomes entirely sup- 
ported by arockatd. The allocation of the loading 
between the tracks will not, however, be disturbed. 





93,800 x 31-08 = 2,920,000 ft.-lb. and this amount | 





If in the plan view a line is drawn from d through ¢ 
it will intersect a 6 at n, which point is then the 
centre of loading on the track a6. The lower of 
the two diagrams shows this condition. As in the 


being 1-565 ft. from the near track towards the | previous case a line is drawn vertically through the 
crane post. Since the distance between the centre | centre of loading to cut the influence lines produced. 
of this track and the centre of the crane post is | This line interests line gh, produced, at p and by 
4-165 ft., the distance of the centre of gravity from | projecting p horizontally to cut a q at q it is found 
the post is 4-165 — 1-565 = 2-6 ft. | that the pressure intensity at a has been increased 

To determine the loading on the tracks for any from 13-6 Ib. to 48-7 lb. per square inch. The 


load t ‘ib, di f the kind sh tn | vertical line through n intersects the influence line 
a Td 8. Sng « Se oe tin, |’. produced, at r, and this point being projected 


as the load P,. The trapezoidal areas below the | Fig. 3 is made. Here, the upper portion is a dia- 
rollers in Fig. 1 are a graphical representation of the | grammatic plan of the tracks, while the two lower 
effect of the loading on the stability of the shoes.| portions show graphical methods of arriving at 
In the first place it will be noticed that the point of | the loading. The centre of gravity c of the loaded 
contact ¢ has been taken as 6-35 in. to the right of | crane describes a circle as shown when the crane 
point a. A dotted datum line, arbitrarily selected, | is slewed round the crane post. For the particular 
has been used from which to measure the assumed | loading considered, namely, 6,770 Ib., the radius 


| horizontally to meet the line drawn from g through 


A intersects that line at «. The intersection ¢ indi- 
cates the point at which track contact ceases on the 
track de. Although this example is one of very 
unfavourable loading, it will be understood that the 
stresses in the track shoes will be greatly increased 


degree of tilt of the shoe, this line being 2 in. 
above c and 1} in. above a. 

The top line, dj, of the diagram is horizontal and 
is used as the base ; along it are set off ordinates d g, 
ef, and Al for the three points a, c and 5, respec- 
tively, of the shoe. A further ordinate j & is set 
off on the centre of the shoe to the right. The 
diagram is constructed by setting off, to any scale, 
1-75 on the ordinate d g and 2-0 on the ordinate 


The dimension 110 in. repre- when they pass over rocks or similar obstructions 
h that cause serious concentrated loadings. The 
the ground, the distance between the driving and | ©*%nt to which the shoes can be deflected upwards 
driven sprockets being 9 ft. 2 in. ; the idlers between | between the idlers depends chiefly on the slackness 
the sprockets do not, of course, affect the calcula- | of the track, but may be modified somewhat by 
tions. |tension in its lower part and friction between 


The basis of the two loading diagrams is the adjacent shoes and the soil. The most unfavourable 
well-known fact that when a concentrated load is| #ttitude of the track must be assumed and then the 


of this circle is 1 ft. 
sents the portion of the track actually in contact wit 


imposed upon the centre of a contact length the | Stresses induced by concentrated loading may be 








ef. Astraight line drawn through g f to / then deter- | intensity of the loading will be uniform throughout 
mines the length of the ordinates h/ and j k, both| that length. If, however, the load is imposed at 
of which, in the example selected, being 2-05 in. | either end of the “ middle third” of the length, for 
The centre of gravity of the two trapeziums de fg|example at the point g in the track length ab, 
and eh If are then determined and are as indicated | then the intensity of loading will vary uniformly | 
on the diagram. If the areas of the trapeziums are | from zero at a to twice the average intensity at b. 
multiplied by the distances of their centres of | For intermediate positions on the load line the 
gravity from the ordinate ef, the relative tilting | sides of the equilateral triangle erected on the middle 
moments about ¢ will be obtained. The moment | third of a} in the upper loading diagram, namely 
due to the area de fg will be in a clockwise direc- | fh and g h, produced, if necessary, form “influence 
tion and that due to the area ¢ h/ f will be counter- | lines” of loading the intersection of which with the 
clockwise. This latter moment, however, is increased | load line will indicate the intensity of pressure at 
by a counter-clockwise moment from the area /| each end of the track. 
hjkl. The moments, it should be noted here,| The position selected for the revolving centre of 
are indicated in the calculations below by a plus gravity c is on a radius at right angles to the diagonal 
sign for the clockwise moments, and a minus sign | ad, as shown in the plan view of the tracks. In 
for the counter-clockwise moments, the result being | this position of c not only does more load fall on 
in dimensionless units. The moment of the left-| the track ad than on the track ed, but the centre 





hand portion of the shoe is, then, 6-35 x 1-87 x | of pressure upon track ab is thrown to one side 
3-15 = +37-5, where 6-35 is the length, 1-87/ of the centre towards 6 and d. The condition 
the mean width and 3-15 the distance of the centre | approximates therefore to that for maximum unit 





calculated. 


(To be continued.)  ~ 





EXHIBITION OF OIL AND AIR FILTERS.—Messrs. Vokes, 
Limited, Guildford, inform us that a number of 
members of the British Compressed Air Society visited 
their works to view the exhibition of filtering equipment, 
a brief description of which was given on page 509 of 
our issue of June 30. 


MACHINING LIGHT-ALLOY CasTINGs—For the guid- 
ance of all who have to deal with castings made from 
aluminium- or magnesium-base alloys the Birmingham 
Aluminium Casting (1903) Company, Limited, has pub- 
lished a small handbook entitled ‘“‘ Recommendations 
for Machining Light Alloy Castings.”’ Correct forms for 
lathe tools, drills, taps, milling cutters, and reamers are 
shown by means of diagrams, and suitable cutting speeds 
are given. Sawing, diamond-turning, and grinding are 
discussed in separate sections, and notes are included 
on the fire risk that is encountered with magnesium alloys. 
The price of this booklet is 1s. 
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UP THE STRAITS.* 


By ENGINEER CapTaIn Epaar C. 
O.B.E., R.N. 


Ir is related that, in the early days of our steam 
Navy, 2 man after waiting on the quay side was 
conveyed to one of H.M. ships, where he was 
promptly taken in hand by the ward-room steward 
and set to scrub a floor. After some time he got 
up, kicked over the bucket, and swore he would 
scrub no more. Asked for his reason, he replied 
in his native accent, ‘‘I be a Dudley man, I be.” 
“Qh.” said the steward, “then you must be the 
engineer they are looking for.” 

No such mistake occurred when I joined the 
Fearless, for it had been heralded that about a 
dozen of us were coming to serve our novitiate in 
the Mediterranean Fleet, and would arrive in the 
Moss liner Nepthys, which, after a successful voyage 


SMITH, 


| handiness. 
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Their displacement was 1,580 tons ; 
their horse-power, according to the Navy List, 
“2,100 N.D. (3,200 F.D.),” the figure in brackets 
expressing a fondly cherished hope rather than an 
expected achievement. Had the Fearless been 
spurred on under 2 in. of air pressure to attain that 
3,200 h.p., her tube plates would probably have 
leaked like sieves and the stokers would have 
been driven to perch themselves on lumps of coal 
and buckets to escape the scalding water which 
would have flowed from the ash pits. When only 
two years old, she had made four attempts to pass 
her commissioning trials and then had had to be 
retubed. 

Such incidents were common enough in the days 
which saw the first skirmishes in the great ‘‘ Battle 
of the Boilers.” The reduction of the maximum 
forced draught pressure from 2 in. to 1 in., and 
the fitting of the protective ferrule, known vari- 
ously as the “ Admiralty,” ‘‘ Chatham,” “ Oram,” 
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H.M.S. ‘* FgEaRLESS’’ LEAVING MALTA. 
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from Liverpool, tied up under the ancient battle- 
ments of Valetta on September 17, 1895. The 
next morning, a whaler came for me and my belong- 
ings and I was soon aboard the first fully-commis- 
sioned ship I served in. It was not that my services 
were urgently required, for the chief, F. W. Wells, 
and the 
whom had naval engineering blood in his veins and 
was as careful of his engines as his countryman 
McAndrew—were quite equal to looking after the 
four low through-tube cylindrical boilers and the 
pair of horizontal compound engines with Joy’s 
valve gear which had been fitted in the ship at 
Barrow in 1886. 


The Fearless, a photograph of which is reproduced | 


in Fig. 1, and the Scout had been built as torpedo 
cruisers, but in 1895 they were classed as third- 
class cruisers and were never likely to be in the 
forefront of battle. For the purpose for which 
they had been constructed—to destroy torpedo 
boats and torpedo bigger ships—they 
failure, having neither the necessary speed nor 





* Previous articles in this series appeared on pages 63, 


433, and 461 of the previous volume of ENGINEERING. | 


“senior” W. H. Crichton—the latter of | 


least. 


were a/| 


ANCIENT HARBOURS OF CARTHAGE. 


not possessing one of those labour-saving instru- 
| ments, he was not allowed to use it, and so it fell 
to me to draw the ordinates, determine the mean 
| pressures, and calculate the horse-power just as 
| James Watt did, more than a century before, the 
|indicator being one of the inventions that came 
from Soho. Though, on the whole, I was not kept 
very busy, my chief wisely thought it a good oppor- 
tunity for me to learn something of the 14-in. White- 
| head torpedoes, of which the Fearless had a goodly 
|supply. So, down in the forward torpedo store, 
under the supervision of the Engine Room Artificer 
expert in these things, I parted, examined and re- 
placed the mechanism of one of these weapons, 
and thus gained an insight into Peter Brother- 
hood’s clever three-cylinder compressed-air motor, 
‘the various valves, the balance weights, the servo- 
motor, etc. This was, of course, before the intro- 
duction of the gyroscope into torpedoes. Having 


| completed the examination, I checked the various 














readings as set down in the history sheet which 
|accompanies each torpedo during its life. From 
the ’seventies onwards, engineer officers have been 
| closely associated with the design, manufacture and 
| care of torpedoes, the Navy owing some of the out- 
standing improvements in this weapon to Engineer 
Captain S. M. Hardcastle, C.B., who entered the 
Service as an assistant engineer for temporary 
service a year after I did. 
| Compared with most of the vessels in the Medi- 
| terranean Fleet, the Fearless was a small ship, and 
| Such ships can be very pleasant abodes or quite 
| the reverse. Huxley, who in 1846, at the age of 21, 
| joined the Victory at Portsmouth as an assistant 
| surgeon, and from her went to the Rattlesnake, of 
| 503 tons, in which he spent four years, left us some 
|of his impressions of life in such a ship. “ Of all 
extant lives,” he wrote, “‘that on board a ship 
|of war is the most artificial. There is no 


or “* Castle ” ferrule, had to some extent diminished | being alone in a ship. Sailors are essentially gre- 
the causes for anxiety, but these were mere palli-| garious animals, and don’t at all understand the 


atives and the well-tried cylindrical boiler had to 
make way for the water-tube boiler. Year after 
year, controversy had raged around such things 
as the spacing of tubes and the thickness of 
tube plates. There were, in Alfred Morcom’s 
words, “‘the hot tube plate man” and “the thin 
tube plate man,” and there were those who tried 
plastering fireclay or fitting thin baffles over the 
tube plates. 
tendency to fit thick tube plates, Sir Alfred Yarrow 
told me that, when visiting the Baldwin Locomotive 


necessity under which many people labour—I 


| among the rest—of having a little solitary converse 
| with one’s self occasionally.” 


“Then, too, to a landsman there is 
something very wonderful about naval discipline. 


|I do not mean to say that the subordination kept 
| up is more than is necessary 


but it is made 
so very obvious; you not only feel the bit, but 


Writing of the time when there was a| you see it; and your bridle is hung with bells to 


tell you of its presence. Your captain is a 


| very different person, in relation to his officers, 


Works in Philadelphia, he had talked with Samuel | from the colonel of a regiment ; he is a demi-god, 
Vauclain about the matter and had learned that it}a Dalai Lama, living in solitary state; sublime, 
was always found that the thin tube plates leaked | unapproachable ; and the radiation of his dignity 


This information agreeing with his own 


Wright, the Engineer-in-Chief. 


In the Fearless I had my first experience in a| 


| stretches all through the members of the nautical 
| experience, Sir Alfred handed it on to Sir James | hierarchy ; 
| grumblings and jealousies. 


hence, all sorts of petty intrigues, 


If there were any of these petty intrigues in the 


stokehold during a full-power trial, with all the! Fearless, I saw nothing of them, and found all the 


bustle of such occasions. 


In the cramped engine | 


officers, from the captain, Commander C. E. Glad- 


room I learned to take indicator diagrams. Crichton | stone, downwards, affably disposed towards me. 
possessed an Amsler planimeter; but, the higher There were three lieutenants, Clinton-Baker, A. C, 


authorities, to whom the reports and cards went, | Sykes, and C. H. Fox, all of whom rose to flag rank , 
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Without question, the first, afterwards well-known 
as Admiral Sir Lewis Clinton-Baker, K.C.B., 
K.C.V.O., C.B.E., was the most forceful officer in 
the ship. As executive officer, he, of course, liked 
the ship to succeed in all things, and I think he 
was pleased with the engineering department when 
Stoker Foley and I put up nearly 200 against the 
Eastern Telegraph Company’s cricket team at 
Alexandria. That evening, some of our opponents 
were our guests to dinner, and one of them showed 
us how to place a walnut on the table and crack 
it with one’s forehead. The game I hardly thought 
worth the candle. Heads have been used for various 
purposes, and schoolboys are taught to use their's 
to deflect footballs; but the only drawing of a 
head being used as a hammer that I know of is 
found among James Nasmyth’s delightful and 
whimsical sketches, made when he was pondering 
over his great invention, the steam hammer. If 
Clinton-Baker was the most forceful of the officers, 
the paymaster was the most aristocratic, and wore 
a monocle, an instrument which, not so long ago, 
caused a fluttering in the Admiralty dovecots. He 
bore the distinguished name of Thomas Hamilton 
Sabine Pasley. He retired from the Navy in 1898 
to become the secretary of the Royal Yacht 
Squadron, a post which, I am sure, he was admir- 
ably suited to fill. 

A week after I joined the ship, she left Malta for 
Alexandria, where she remained for three months 
representing the mightiest navy in the world. 
Funds did not allow me to visit the Pyramids and 
the Sphinx, but I saw what there was to be seen 
in the vicinity of the city wherein Hypatia once 
lectured. The great event of my time in the Fearless, 
however, was our visit to Tunisia in 1896. Leaving 
Malta on February 23, the ship proceeded, as shown 
on the map, Fig. 2, page 23, first to Goletta and 
thence to Tunis city, being the first British man-of- 
war to pass through the Goletta Canal. During our 
four days’ stay at Tunis, we were able to visit the 
Arab bazaars and the Bey’s Palace, and to explore 
the site of old Carthage, where there had once been 
homes for hundreds of thousands. Of especial 
interest were the remains of the ancient port, 
shown in Fig. 3, page 23, with its two harbours, 
partly silted up. The outer harbour was rectangular, 
and, it is said, could accommodate 200 craft; the 
inner harbour was circular, with an island in the 
centre, on which stood an arsenal. Entrance to the 
harbours was gained by a passage into the rect- 
angular basin, and when, at the end of the third 
Punic War, Scipio blocked this entrance, the Car- 
thagenians fell to and cut a new passage through the 
bank of the circular basin; but it availed them 
little. 

Having embarked at Tunis, the Consul-General, 
Mr. (later Sir) W. H. D. Haggard, the brother of 
Rider Haggard, the Fearless visited in turn Bizerta, 
Kalibia, Susa, Mehediah, Sfax, Gabes and Djerba, 
names now much better known than they were in 
1896. There was a luncheon party at Bizerta, a 
display of horsemanship at Kalibia, and from Susa 
four of us were driven 35 miles across the rolling 
countryside to see the great Roman coliseum at 
El Djem, which, when completed, could seat 80,000 
spectators. The arena, as we saw it, was filled with 
debris and the arcades were used as stables, but it 
has since been better cared for. At our next stopping 
place, Mehediah, arrangements had been made for 
us to see some Phcenicean tombs opened, under 
expert supervision. Each grave consisted of a pit, 
6 ft. by 4 ft., and about 5 ft. deep, from one side 
of which a hole led into the vault. The first opened 
was empty; but the second was regarded by the 
French archeologist as a rich “find.” Here for 
centuries had lain undisturbed the remains of five 
persons, each provided with a bowl, pitcher, cruse 
and lamp for use in the next world. In the dust 
a small pot was found, still containing rouge. 
Through the generosity of our French friends, the 
whole of the find was sent aboard and lots were cast 
for the articles. I still have my pitcher, cruse and 
lamp. 

At each of the ports we stopped at the Consul 
General had business to attend to, and the last place 
in his itinerary was Djerba, made memorable for us 
by visits to the mosques, at one of which the high 

dignitary received us in his private room. The 


| by the kindness of French and Arabs alike. 
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fortnight had been one of pure enjoyment, enhanced 
Need- 
less to say, such an experience could not go un- 
recorded and, in due course, there appeared the 
illustrated manuscript volume “ Tour Round the 
Coast of Tunis, 1896,” from which Figs. 1, 2, and 3 
are taken. The Fearless is shown leaving Malta 
with her speed cones up and her masthead sema- 
phore in place. Her bridge was aft; a relic of 
sailing-ship days. 

After scanning the above, reader may 
perhaps think that I, like officers [ have heard of, 
was “borne for social duties." Maybe, my chief 
thought I should enjoy the functions, as indeed 
I did, but I had my watches keep, my 
register to write up, and so on, and there was a 
kind of anti-climax to the Tunisian fortnight. The 
ship arrived back in Malta on the Sunday afternoon. 
Soon after our arrival, accompanied by a chief 
stoker, I was crawling through our nearly empty 
bunkers, obtaining the information for 
the quarterly form ‘8. 180,” in which is set forth 
the condition of “* Every accessible part of the outer 
skin or shell, of the ribs and frames, and of the 
inner skin” of the ship. The report is drawn up 
jointly by the Engineer Officer and the Carpenter, 
and a copy eventually is added to the ever-increasing 
mass of history contained in ** The Ship’s Book.” 

All good things come to an end and in April, 
while at Port Said, I was appointed to the battle- 
ship Trafalgar, then refitting at Malta prior to 
recommissioning. It was with regret that I left 
the Fearless, in which | enjoyed the amenities of a 
wardroom and the possession of a cabin. When I 
said goodbye I was slightly altered in appearance, 
for Clinton-Baker had chaffingly said that I ought 
to grow a beard. Well, he had one, and I followed 
his advice. 

It is not generally known that the Navy owes its 
beards, as distinct from its older-fashioned whiskers, 
partly to Queen Victoria, and that their introduction 
was considered likely to diminish the output of 
bad language. When J. H. Langley was Chief of 
the Royal yacht, the commanding officer was the 
Queen’s kinsman, Captain His Serene Highness the 
Prince of Leiningen, who knew all about the con- 
ditions of life in frigates and ships of the line. In 
March, 1869, he wrote to the First Lord of the 
Admiralty, Mr. Hugh Childers, about seamen coming 
below at six-bells with faces as hard as iron, to 
shave with bad razors while the ship rolled and 
pitched. ‘* There is more bad language made use 
of,” he said, ** during the quarter of an hour devoted 
to shaving than during any other part of the day.” 
The matter coming to the notice of the Queen, she 
wrote to her Minister on June 11 ** Has Mr. Childers 
ascertained anything on the subject of beards ? 
The old officers will certainly be against it; it 
should therefore be referred to those now serving 
and who look more to the comforts of the men than 
formerly.”” Four days later, the draft of an Order 
was sent to Windsor Castle. It was approved, and 
on June 24 the Admiralty issued “‘ Circular No. 36 
L.M.M.,”" giving permission for the disuse of the 
razor and instructing captains that “The Hair of 
Beard, Moustaches and Whiskers is to be kept well | 
cut and trimmed and not too long for cleanliness. . . .” 
So that there should be no mistake, Her Majesty 
wrote on June 25, ‘* The Queen wishes to make one 
additional observation respecting the beards, viz., | 
that on no account should moustaches be allowed 
without beards. That must be clearly understood.”’ 


(To be continued.) 
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Tae Batowrs Locomotive Works.—Towards the 
end of 1943, the 70,000th Baldwin-built locomotive 
was completed and delivered for service. It was of the 
type, numbers of which already 
to this country for handling war traffic on railways at 
home and overseas. In the past few years —— 

| 


2-8-0) have been sent 


production has been on a large scale, owing to wartime 
needs, but the industry passed through a long period of | 
depression in the preceding years, so that the average 
yearly output over the years ending in December, 
1942, less than one-third of the average nary 
during the years 1902 to 1917. An effect of the present 
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NOTES ON NEW BOOKS. 


Geology in the Service of Man. By PRoressor \W Q 
Fearnsipes, F.R.S., Dr. O. M. B. Bucman, F.R& 
Harmondsworth, Middlesex : Penguin Books. [Pricg 
9d. net.]} 

GroLocy, though one of the most interesting and j; 

dustrially important of studies, is a subject which vw 

never yet received the attention that it dese from 
the average man, the average industrialist, o: en by 

Government departments responsible for nding 

large sums of money on building contracts, od. 

visability of which must depend largely uy loca] 
geological features. Any publication which is ly to 


induce a wider appreciation of the signifi: e of 
geological factors is to be welcomed, therefor: speci 
ally when it is presented with the authority of Sorby 
Professor of Geology, of the University of s} field 
and a lecturer in the subject, of the University of ( m. 
bridge. Professor Fearnsides, who is also P: sident 
of the Geological Society of London, has bee: much 


concerned with the development of oilfields, so that h 
outlook is essentially practical; and Dr. 

though a specialist in the zoological side of 
is no narrow specialist, being editor of The Geologic, 
Magazine and thus in close touch with all branch, 
of the subject. The result of their collaboration jx 
an eminently readable as well as an authoritatiy: 
booklet which can be commended unreservedly to thos: 
who feel hesitant about tackling the more profound 
text-books but who, nevertheless, desire thir 

more than mere generalities. 
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Estimating ani Costing Precast Concrete Products and 
Cast Stone. By F. H. Frecper. London : Concrete 
Publications, Limited. [Price 7s. 6d. net. 

To estimate quantities and costs roughly, always 

keeping on the safe side, is generally considered good 


enough when tendering a price for goods or services 
that cannot be procured elsewhere. However, when 
competition leads to a lowering of the price that has 
hitherto been demanded, the margin of profit becomes 
smaller, so that accuracy in costing is essential. In 
this book, convenient and generally precise methods 
are given for estimating and pricing the quantities 


involved in the manufacture of moulded merete 
articles. To obviate complications arising from th 
variable cost of labour this item is reckoned not in 
money, but in minutes. The early chapters of the 
book are devoted to the principles of mensuration. Th 


standard formule for areas and for the volumes of 
regular solids are given while more complex objects 
are treated as combinations of these elementary bodies 
The pricing of materials, of the labour involved in 
mixing them, and of the moulds in which they ar 
all come under consideration in the chapters which 
follow. The effect of using reinforcement is 
assessed in chapters 15 and 16, after which overhead 
and transport charges are taken into account. Fully 
worked examples, given in chapter 19, include reinforced 
concrete posts, granolithio concrete steps, paving slabs 
kerbs, and lamp standards. Numerous tables are given 
for reference. 


Case, 


steel 


Plastics Simplified. By D. Warscrton Brows 
London: Sir Isaac Pitman and Sons, Limited 
[Price ls. 6d.} 

Tuts is one of “ Pitman’s Pocket Handbooks,” and is a 


paper-covered booklet of 40 pages, intended for tl 

many non-technical people whose interest has been 
aroused by the variety of plastic articles that the 

encounter in everyday life, but who have neither time, 
inclination, nor qualification to study the subject 
deeply. Such readers will find in this book simplitied 
descriptions of the raw materials from which plastics 
are made, and of the principal manufacturing opera- 
tions at present in use throughout the plastics industry 
With the aid of diagrams and photographs, the author 
conveys very clearly the major characteristics that 


| distinguish the various types of plastics in common 
| use, and brings out the relationships between the 
| chemical properties of the basic substances, the physical 


qualities of the synthetic, intermediate products, and 
the industrial processes involved at different stages of 
manufacture up to the final article. The subject of 


| plastic moulding technique is particularly well covered, 
| some account being given of the compression, injection, 


is of 


who 


transfer, extrusion and flock methods, as well 
casting and finishing operations. The author, 
is an authority on plastics, is lucid and accurate on 
all matters of fact, but, in,this instance, falls somewhat 
short of his capabililies when discussing the future of 
plastics and their potential applications. Engineers 
will find the booklet a little too elementary to be worth 


reading if they already have some acquaintance with 


war has been to increase the production of steam loco- the technology of plastics, but, as a first introduction 


motives relative to that of Diesel locomotives. At one 
time nearly al! orders received by the industry were for 
Diese] motive-power equipment 





to the subject, it has the merit of presenting an admir- 
ably comprehensive survey which few will read with- 
| out 


learning something of interest. 
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“COAL AND CHEMICAL INDUSTRY.®* | Twenty million tons of coal a year are used for making | glass, cement and paper, the brewing and distilling 


By J. G. Bennerr. 
(Continued from page 16.) 


[ue progress of industrial research depends upon 
advances in the basic techniques developed by pure 
science, and we are still only at the beginning of an 
understanding of the pliysical and chemical behaviour 
of solids. It is usually overlooked that the greater 


last-furnace coke in Great Britain alone. In the 
blast furnace, the coke is both a chemical reagent and 
a source of energy. In the same basic group are the 
processes for the manufacture of carbides, of which 
the most important, in terms of tonnage, is calcium 
carbide for the manufacture of acetylene. In this 
case, however, the necessary energy cannot be obtained 
directly from coal, and it is necessary to generate 


industries, foodstuff manufacture and even domestic 
| cookery. In each case, the efficient production and 
utilisation of heat has a more or less important influ- 
/ence on economy. Table II shows the approximate 
coal consumption of some of the main industrial 
| groups in which chemical processes are used and the 
| overall thermal efficiency where this is known. The 
|figures given are not more than a fair attempt to 


part of our knowledge of changes in the properties of | electricity in order to achieve the high temperatures | give an idea of the order of fuel consumptions involved, 


matter refers to the reactions of gases and liquids. 


A|required. This process, therefore, properly falls to| and it is hoped that the chemical industry will turn 


further difficulty of an equally fundamental character | be considered in the next group, in which the use of | more of its attention to this aspect of process economy. 


lies in the fact that coal is one of the few natural pro- 


| coal is primarily or solely to supply energy. It is, 


| In the chemical industry proper there are many 


ducts which have so far defied the attacks of the | however, important to note that the manufacture of | processes involving large energy consumption, such 


organic chemist. 


For at least a century, chemists | calcium carbide involves a serious wastage of coal, for as lime-burning, and the manufacture of primary 


have been trying to understand how coal is put together | it takes 12 tons to 14 tons of coal and coke to make | materials such as ammonium sulphate, soda ash, 


and how, therefore, it can be taken apart. It is only 
very recently that it has become clear that this kind 
of investigation must fail, and why. In a sense, it is 
fair to say that a turning point in the history of coal 
research was reached at the Conference held at the 
Royal Institution last June, when a series of out- 
standing papers from the leading coal research labora- 
tories in this country was presented on the subject 
of the ultra-fine structure of coal and coke. The dis- 
cussion at the Conference made it clear why the organic 
chemist had been unable to solve the riddle of coal, 
and why we should make use of the new instruments 
of physical chemistry, colloid science and coal petrology. 
We are only at the starting point of modern coal 
research, and it will be several years before we reach 
the stage at which new developments on a large scale 
can be expected. Even this rate of advance will 
compare very favourably with progress in the oil 
industry. Twenty years of highly successful research 
into the nature and properties of hydrocarbons pre- 
ceded the great developments in petroleum refining 
which began in the early ‘twenties. On the other hand, 
five or ten years of physical chemistry and colloid 
science have brought us to our present position in 
coal research. We are now beginning to realise that 
coal is not merely an awkward and unmanageable 
kind of crude petroleum, but an organic material, with 
very remarkable properties, that can be converted 
to an extraordinary variety of uses. 

In the group of processes involving destruction of 
coal substance, the coal substance is completely 
broken down, so that no trace of the solid material 
remains. The coal enters into chemical reactions 
involving a large consumption of energy, and this 
energy consumption is an essential part of the process 
itself. There are two principal sub-groups, namely, 
those involving complete disruption of the coal sub- 
stance to simple chemicals which readily undergo 
further reaction, and processes in which the coal 


substance is completely disrupted, serving simul- | 


taneously as a source of energy and as a chemical 
reagent. Processes of the first kind are almost all 
based on the combination of carbon monoxide and 
hydrogen. They can be grouped according to the 
end products and the conditions of reaction. 

The best-known process is that due to Fischer and 
lropsch, in which coke is completely gasified with 
steam to give a mixture of carbon monoxide and 
hydrogen, and the proportions are adjusted by a 
catalytic conversion. The resulting so-called ‘ syn- 
thesis gas” is then passed over nickel or cobalt cata- 
lysts, suitable precautions being adopted to remove 
the heat of reaction, when a mixture of hydrocarbons, 
called by Fischer “‘ Kogasin,” is produced. According 
to statements in the German technical Press, the pro- 
cess has recently been greatly improved, and now pro- 
duces not only straight-chain paraffin hydrocarbons, 
but also the more valuable isomeric forms. 

The principal defect of all these processes is that 
they are wasteful of the coal substance. About half 
of the coal is lost in making synthesis gas, and only 
part of the synthesis gas itself is turned into liquid 
products. The main source of loss in each case is the 
conversion of carbon to carbon dioxide, and of hydrogen 
to water. In consequence of these losses, it takes 
several tons of coke to produce one ton of liquid and 
solid hydrocarbons. The objective for future research 
must be, first and foremost, the elimination of this 
waste. As compared with the 30 per cent. to 40 per 
cent yield of high-value hydrocarbons from coal by 
present synthetic methods, modern petroleum refining 
gives something like 80 per cent. of desired products 
from crude oil. When the fact that crude oil at the well 
is actually cheaper than coal at the pithead is taken 
into account, it becomes evident that there is little 
hope of synthetic fuel-oil processes becoming estab- 
lished so long as there is this great disparity in efficiency. 

The processes of the second type are those in which 
coal is used simultaneously as a chemical reagent and 
a source of energy. By far the oldest and most 
important of such processes is the smelting of metals. 





* The first J. Arthur Reavell Lecture, delivered before 
the Institution of Chemical 
April 14, 1944. 


Engineers, on Friday, 
Abridged. 


one ton of pure acetylene using thermally generated 
electricity. 
The basis of the coal-using processes of this kind is 
| the commercial value of the product obtained. Where 
this can be sold at a high price, the losses inherent in 
the process can be faced with equanimity. When, 
| however, it is a question of competing with petroleum 
| derivatives, the economic factor assumes a decisive 
importance. Research must therefore be directed at 
least as much to the physical problem of conserving 
the energy as to the chemical problem of controlling 
the product.. To assist in appreciating the significance 
| of this factor, it is useful to compare the cost of carbon 
in different forms. There is certainly no other element 
|in which the compounds show such an extraordinary 
range of values in the commercial market. Table I 
| shows the cost of 1 Ib. of carbon in the form of various 
| chemical products at 1943 prices. 


TABLE I.—Price of Carbon in Various Forms, 


} 








Percentage Cost of 
_ | Price of Material. Cin Pure C 
Material. per Lb. 
| ———________—__ a voiiiigane 
| Bituminous coal 308. per ton 80 0-204. 
60s. per ton 0- 40d. 
Anthracite 40s. per ton Wo 0- 24d. 
80s. per ton 0- 48d. 
Wood 3l. per ton 40 0-75d. 
51. per ton 1-25d. 
Charcoal 15/. per ton 90 1-80d. 
Petrol 3-2d. per Ib. s4 3-80d. 
Benzene 331. per ton 92 4-00d. 
Alcohol, industrial 281. per ton 52 5- 80d. 
Phenol 721. per ton 77 14-40d. 
Acetone 671. perton | 62 11 -50d. 
Sugar , 4d. per Ib. | 2 9-50d. 
Paraffin wax 9d. per Ib. | RS 10-00d. 
Starch (pure) -| Od. per Ib. | 44 ls. 8d 
Bakelite .. -| — 18. 6d. per Ib. | 70 2s. 2d. 
Coal-tar dyes .| 28. to 208. per Ib.) 80 2s. 6d. to 25s. 
Lead tetraethyl 258. 6d. per Ib. | 30 R5e. Od. 
(pure) | 
Drugs. | | 
Aspirin 4s. Ad. per lb. | 60 7s. 11d. 
Phenacetin 8s. 10d. per Ib. | 64 211. 2s. 
Narcotine .. 131. 10s. per Ib. 64 211. 2. 
Atropine .| 382. Os. per Ib. 71 531. 108. 
Cocaine ne ° 511. 15s. per Ib. 67 77. 5a. 
Stilboestrol 3101. Os. per Ib. 84 3701. Os. 
Vitamins and | 
hormones. 
; | 
Cholesterol ..| 5l. 158. per Ib. | M 7. 
Vitamin C (ascorbic 241. 8s. per Ib. | 41 601. 
acid) 
Ergosterol 631. Os. per Ib. | 35 741. 
Vitamin A 1171. Os. per Tb. | s4 1401. 
Adrenalin .. ..| 942. 108. per Ib. | 59 1601. 
Vitamin D2 (cal- | 900J. Os. per Ib. 85 1,0601. 
ciferol) | 
Vitamin Bp (ribo- | 1,8002. Os. per Ib. 54 3,320. 
flavine) | 








It will be seen that carbon prices vary by more than 
a million to one. From this it will be obvious that 


it makes all the difference whether we are producing | 


from coal a relatively low-value product like liquid 
fuel or high-value products like plastics and dyestuffs. 
The position is entirely different again when we come 
to pharmaceutical products, the cost of which bears 
no relation at all to that of the coal from which they 
are ultimately produced. These factors must be borne 
in mind in planning a scheme of research into the 
manufacture of synthetic products from coal. The 
aim is to produce a sufficient —— of high-value 
materials to raise the total financial return of the process 


to a level which will make it economic without undue | 


increase in the capital or operating costs. 


The last category of coal utilisation processes com- 


prises those in which the whole of the coal substance is 
discarded as carbon dioxide, water vapour and other 
| oxides, and only the heat of combustion is turned to 
|account. There are three chief ways in which this is 
|done: heating of product by the combustion gases, 
| generation of steam, and generation of electrical or 
| mechanical energy. The chemical reactions in which 
energy derived from coal is used in one of these three 
| ways cover not only almost the whole field recognised 
as the chemical industry proper, but also many other 
processes such as the manufacture of metallic alloys, 


chlorine, and calcium carbide. In all cases, the problem 
TABLE II.—Fuel Consumption of Industries in which 
Chemical Operations are used. 














| Annual | 
| —— 
tion in 
Tons, Fuel Consumption Fe need 
| (1935 per Ton of Product. nen eat. 
| Census of | - F 
| | Pro- | 
duction). | | 
| Artificial and 611,000 7 to 26 tons BT 10 
| _ natural silk | | | 
| Brewing and malt- 711,000 | 11 ewt. | Very low 
ng } } 
| Brick and fireclay 4,636,000 | Bricks: 2 to 4 cwt. 2to5 
Fireclays : 11 ewt. | 
| Biscuits .. “ 101,000 | 4 to 9 ewt. 4to5 
Chemicals, dyestuffs; 3,029,000 | Too much variation — 
and drugs | | to permit average 
| figures to be given 
| Cement... ..| 1,960,000 | 4 to 6 cwt. 40 to 50 
| Cocoa and confec- | 247,000 | 4 to 12 ewt. 4to5 
| tionery | | 
Distilling (spirit) .. 201,000 | 18 ewt. — 
Fertilisers and glu 194,000 | 8 cwt. | — 
Glass fet ..| 887,000 | 1} tons 10 
Lime - ..| 1,400,000 4 cwt. 20 to 50 
Paper (1938) ..| 2,501,230 20 cwt. 48 
Petroleum refining | 2,089,000 — pane 
Soap, candles and 596,000 12 ewt. + 
perfumery 
Sugar and glucose | 1,063,000 24 cwt — 





for research and technical development divides into 
| two parts. The first is fuel economy in its broadest 
sense, and the second is the discovery of new processes 
which are inherently more efficient. A full discussion 
of the possibilities involved would be equivalent to 
a review of the whole field of chemical industry and 
| would go far beyond the limits of the present lecture. 
| There is, however, one question of much importance 
| from the point of view of our future as a nation in the 
coming age of chemical progress. This refers to the 
prospects of being able to develop those chemical 
processes which normally depend for their economic 
| success upon cheap and abundant supplies of electrical 
energy. Although the greater part of the world’s 
electric power is derived from coal, the cheapest source 
| of supply for continuous use is at the hydro-electric 
| station adjacent to large water catchments. Starting 
from coal, the production and use of electricity is a 
wasteful form of energy conversion; it is well known 
that, in the average power station, only about one- 
fifth of the energy of combustion of the coal is con- 
verted to electrical energy. 


(To be continued.) 








| ‘* COMBINE HARVESTING IN THE NORTH, 1943.’’—We 
| have received from the National Institute of Agricultural 
| Engineering, Askham Bryan, York, a copy of a pamphlet 
with the above title, summarising the reports of the 
| Institute’s observers on the experience gained with com- 
| bine harvesters, of thirteen makes, in North Lincolnshire, 
| Yorkshire, Northumberland and Scotland. Tabulated 
| figures are given of the harvesting hours worked, the 
| moisture contents of the grain, the labour requirements, 
j}and the comparative performances of the different 
| machines, and a separate brief report is given on each 
| type of combine, with particular reference to their suit- 
| ability for English conditions. 


RAILWAY ELECTRIFICATION IN SPaAin.—To increase 
| the traffic capacity of important main line railways 
from Madrid to the more northerly parts of Spain, certain 
|} mountainous sections, including numerous gradients 
and sharp curves, are being electrified. A description of 
| work already accomplished on the Madrid-Avila and 
Villalba-Segovia sections is given by Antonio Angulo and 
Jaime Badillo in a three-part article in Revista de Obras 
Publicas, of Madrid, for March, April, and May, 1944. The 
electrification is at 1,500 volts direct current, and collection 
is by overhead gear from conductors supported on the 
ecatenary ovrinciple. The authors stated in the first 
part of their article that the inauguration of electric 
services over part of the converted routes was imminent. 
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Fie. 1. Perrro.-Enerne 


HIGH-SPEED HYDRAULIC PUMP. 


Tue high-speed hydraulic pump illustrated in Figs. 
1 to 4, on this page, is described here in order to 
amplify the reference made to it on page 385 of 
the issue of Enocrveertne for May 18, 1944. This 
reference was to the effect that the pump was fitted 
to supply the hydraulic power for raising the plat- 
form of the 140-ton trailer made by Messrs. Cranes 
(Dereham) Limited, Dereham, for the road trans- 
port of heavy units which have to be dispatched to 
the site in a completely assembled condition. The 
platform of the trailer is raised to the desired level 
by two hydraulic jacks at each end and, since the wheel 
base of the carrying trucks is 44 ft. 2} in. it was 
searcely practicable to arrange for one pump to supply 
both ends; each pair of jacks, therefore, has its own 
pumping set so that a self-contained hydraulic unit is 
provided at each end of the vehicle. These units 
were manufactured by Messrs. Towler Brothers 
(Patents), Limited, Rodley, near Leeds. 

The general arrangement of the pumping unit is 
shown in Fig. 1. The pump is enclosed in a welded 
steel tank seen to the left of the illustration and mounted 
on a welded steel bedplate which carries the engine 
on the right. It will be seen that there is a direct 
drive between the engine and pump and that two 
“* Silentbloc " flexible couplings are inserted in the 
driving shaft. The pump tank serves as the oil 
reservoir in which the pump is immersed; hence the 
driving shaft is fitted with an oil seal at the point 
of entry. The engine is a single-cylinder air-cooled 
Petter petrol engine, developing 2 h.p. at 1,000 r.p.m., 
and the pump is one of Messrs. Towler’s standard 
three-throw single-acting pumps as used in the direct 
hydraulic system in which no accumulator is employed. 
The particular size fitted is normally directly driven 
by an electric motor running at 1,400 r.p.m., but in 
this installation the lower speed of the petrol engine of 
course reduces the output. At 1,000 r.p.m., however, it 
is 140 cub. in. per minute at a pressure of 2-25 tons per 
square inch. The general construction of this type of 
pump is shown externally in Fig. 2 and in section in 
Figs. 3 and 4, the latter figures being somewhat dia- 
grammatic for the sake of simplicity and so differing 
slightly from Fig. 2. It will be realised from Fig. 1, 
that the pump is really fitted in the tank the reverse 
way up from that shown in Figs. 2 to 4, the cylinders 
being above the shaft. The arrangement in the 
tank is merely a matter of convenience. 

Referring to Figs. 2 and 3 it is clear that the cylinder 
block is a solid forging with the various passages 
bored out. There are no glands, the rams being a 
precision fit in the cylinders. This results in the high 
volumetric efficiency of 97 per cent. when the hydraulic 
medium is a thin mineral oil having a viscosity of 
about 50 second Redwood at 100 deg. F. The valves 
are of the mushroom type with a mitred face. Both 
suction and delivery valves are spring loaded and 
guided by spindles. The suction-valve spindles, as 
shown in Fig. 4, enter the rams above the valves and 
below them are carried to the outside of the cylinder 
block, passing through the suction chamber a ; load- 
ing springs are fitted externally as shown. 
delivery valves are housed in removable caps which are 


The | 


| The magnitude of the pressure oscillations was about | 





Driven Pump. 


Fig. 3 
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fitted in bored recesses connected together to form a 
common delivery chamber b. Neither the suction inlet 
nor the delivery outlet is shown in Figs. 3 and 4, 
though a union for the delivery can be seen on the 
left in Fig. 2. The fitting seen on the right of this 
figure is part of a relief valve. Each of the rams is 
reciprocated on the delivery stroke by an eccentric and 
on the suction stroke by a helical spring acting on a 
collar attached to it, so that there is always contact 
between the ram and the eccentric. The eccentrics, 
which are all formed on a shaft carried in ball bearings, 
are lettered c in Figs. 3 and 4, and each forms the 
inner race of a roller bearing the outer race d, of 
which is the actual surface in contact with the ram. 
In the simplified drawings, Figs. 3 and 4, the helical 
spring is shown concentric with the ram, but in the 
arrangement now adopted the collar is extended later- 
ally to form a crosshead, at each end of which is a 
helical spring deeply recessed into the top of the 
cylinder block. This arrangement is shown in Fig. 2. 
There is a pure rolling contact between the periphery 
of the race d and the end of the ram, and since there 
are three eccentrics, there are 50 pressure impulses per 
second when the pump is running at 1,000 r.p.m. 
The delivery is, therefore, virtually steady. This 
steadiness of running is not of very great consequence 
in the particular installation under consideration, but 
it is a matter of importance in other applications and 
some figures may, therefore, be given. In a test of pres- 
sure variation made by means of a Cambridge record- 
ing instrument on a three-throw pump running at 
1,400 r.p.m. there were 70 pressure impulses per second. 
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Ib. 
+ 24 per cent. of the mean pressure when delivering 


per sq. in., which was equivalent to about 


into a receiver having a capacity of only 2 cub. in 
When the capacity was increased the pressure oscilla 
tions were practically imperceptible. With the five 
throw pump, which is employed where larger deliveries 
are required, an even smoother delivery is obtained. 








Moror VEHICLE TAXATION.—A memorandum on the 
subject of motor taxation has been submitted to the 
Government by a representative body of motor vehicle 
manufacturers. It is contended that, in the 
period, the design of automobile engines must follow 
trends that are undesirable in vehicles intended for export 
if the horse-power rating for taxation purposes continues 
to be based on the old R.A.C. formula, which takes into 
account only the bore of the cylinders and the number 

j}employed. It is recommended that, for taxation pur- 
| poses, engine horse-power be taken as proportional to 
the total piston displacement or. it frequently 
termed, the cubic capacity. In the motor-cycle trade 
it was customary for many years to rate petrol motors 
at one horse-power for each 100 c.c. of cylinder 
capacity ; this may be regarded very conser 
vative for high-speed engines of modern design, many 
of which give more than 3 brake horse-power for each 
100 c.c. of cylinder capacity. By reason of inequalities 
in distribution, the power of multi-cylinder engines, pet 
100 c.c. of capacity, usually falls somewhat short of th« 
corresponding figure for a single-cylinder engine. 
charging of course has the effect of greatly increasing th« 
power output for a given cylinder capacity 
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Fie. 1. Equipment on TROLLEY. 














Fie. 2. Hanprai, ATTACHMENT. 


LIGHTING EQUIPMENT FOR |the London and North Eastern Railway has now 
LOCOMOTIVE REPAIRS. | developed portable lighting equipment so that repairs 

| may be carried out on any part of a locomotive with 

It has never been an easy matter to provide satis- | the aid of adequate and suitably directed local lighting. 
factory lighting in sheds or workshops where loco-| Each set of equipment comprises a sufficiency of 
motives undergo examination or repair, but since | lighting units to illuminate simultaneously all those 
blackout restrictions became necessary the difficulties | parts of an engine that are likely to receive attention 
have been greatly intensified. In many instances | at any one time. Fig. 1, on this page, shows a set of 
natural daylight has had to be permanently excluded, | equipment mounted on a trolley in readiness for 
so that dependence has now to be placed on artificial transportation to an engine in need of repair. Figs. 
lighting throughout the whole 24 hours of each day.| 3 to 5, on page 30, show the lighting effects which are 
The quality of work done and the rate of its perform- | obtained by the use of this equipment. The engine 
ance depend in large measure on the kind of lighting | under repair is one of the B12 class of the former Great 
provided, so that it is of great importance, particularly | Eastern Railway, and has the 4-6-0 wheel arrangement. 
in a time of acute labour shortage such as the present, | Four different kinds of lighting unit are provided and 
to employ the best arrangement of lighting units that | these are used as the situation demands. For general 
the conditions permit. Close attention has been paid | lighting on each side of the engine there are units of 
by the London and North Eastern Railway to the|the kind shown in Fig. 2. These consist of reflector 
problems involved and in a recent issue (see Enat-| fittings, with 60-watt or 100-watt lamps, which are 
NEERING, vol. 157, page 246) we described an inspec-| suspended at the ends of adjustable outrigger rods 
tion tunnel which has been developed by this company | adapted for hooking on to the engine handrails. Gripper- 
to enable the examination of locomotives to be per- | type hand inspection lamps, each with a 40-watt bulb, 
formed under ideal conditions of flood-lighting without | are provided for clipping on to the engine as required. A 
there being any risk of infringing blackout regulations. | pedestal lamp of 100 watts capacity is used to stand 
lo improve working conditions in the running sheds, ' in the pit and floodlight the engine mechanism from 


| below. For examining the interiors of flues, tubes, 
}and other confined spaces there are thin torch-like 
hand lamps, each of which carries at its extreme end an 
elongated 25-watt bulb in a protective cage. 

In Fig. 3 a gripper lamp can be seen within the 
| smokebox immediately above the blast pipe. In 
|the same illustration the pedestal lamp is visible 
in the pit, and the general lighting units, which are 
| hooked to the handrails, are shown on both sides of 
| the boiler. Fig. 4 shows the same three kinds of unit 
jin use. One of the gripper lamps is in the cab and the 
| other is inside the firebox. The greater part of the 
| lighting shown in Fig. 5 is provided by the units 
| attached to the handrail, but the light seen between 
| the frames, and also that on the front bogie, is provided 
| by gripper lamps. 

| For convenience in handling, and to obviate the need 
for lengthy flexible cables, each complete set of lighting 
equipment is divided into two smaller sets, one of 
which is for the “ near ’’ or left-hand side of the engine 
and the other for the “ off ” or right-hand side. With 
each half set there is an eight-way distribution box, 
which is connected to the main supply, and hung on 
the engine handrail near its centre by means of brackets 
at the back. One of these distribution boxes is clearly 
visible in Fig. 5 immediately above the leading splasher. 
From it eight plug-and-socket connections can 
made to the different lighting units. On the near side 
these comprise three general-lighting units, two gripper 
hand lamps, two inspection lamps for examining 
interiors, and one pedestal lamp. On the off side, 
they comprise three general-lighting units, four gripper 
hand lamps, and one inspection lamp for interiors. 

Main-supply points are fixed over the alley ways in 
the running shed at a sufficient height to clear a man 
leaning out of the cab of a moving engine. Supply 
points are available on each side of the engine, so that 
the distribution boxes can be connected independently 
of one another by means of relatively short flexible 
cables, neither of which need trail over the engine. 
At each pair of connection points the supply voltage 
is stepped down to a safe figure by means of a trans- 
former. As individual lamps may consume as much 
| as 100 watts, and as the load on each distribution box 
| may exceed 500 watts, it was not judged advisable to 
| employ a supply pressure of less than 50 volts on 
| account of the heavy current that would be necessary. 
| A 230-volt to 50-volt transformer ratio was therefore 
| selected. The transformer has separate primary and 
|secondary windings, and the centre point of the 
| secondary is earthed so as to limit to 25 volts the 
| pressure that might accidentally occasion shock. The 
| transformer capacity for one complete engine equip- 
ment is 1-25 kVA, but larger transformers, with double 
| or treble the capacity, can be used where two or three 
| engine repair berths are close together. 
The main supply sockets for receiving the plugs 

|on the distribution-box leads are of the Reyrolle 
15-ampere three-pin type, in which the plug portion 
is enclosed by a metal cup. This protects the pins 
| from damage and also safeguards the hands against 
burns that might otherwise be experienced when 
| opening a circuit carrying a substantial current. The 
| plug meets the Home Office requirements relating to 
| devices for the breaking of circuits, so that no switch 
|or other means of disconnection is provided. The 
main-supply cable to each distribution box is a three- 
cored one, the third core being an earth connection 
from the sockets and other metal parts with which this 
box is equipped. The plugs and sockets which serve 
| to connect individual lighting units to the distribution 
box are of the Reyrolle 5-ampere two-pin low-voltage 
type. To obviate all risk of accident the plugs are 
made of a special size, so that they cannot be used 
in the standard sockets employed on normal supply 
circuits at 230 volts or more. All hand lamps and 
other portable units are of the Home Office type, 
which do not require to have their metal parts earthed, 
and can, therefore, be used in conjunction with two-core 
flexible supply cables. The portable lighting equipment 
described here is at present on trial. Six sets are to 
be used for a time at various running sheds, and more 
sets will be made available if this system of lighting is 
judged to be satisfactory. 











BEYER-GARRATT LOCOMOTIVES.—Many narrow-gauge 
railways in Africa have experienced great increases of 
traffic as a result of the present war, and among the new 
locomotives supplied from this country to meet the 
altered conditions are some of the Beyer-Garratt type 
that were designed and built to the order of the Ministry 
of Supply for the War Department. The most recently 
completed of these engines have the 4-8-2 + 2-8-4 wheel 
arrangement and are for operation on metre-gauge track 
laid with rails weighing 60 Ib. per yard. The maximum 
axle load is only 13% tons, although the engines 
weigh 172 tons, are 88 ft. in length, and develop a tractive 
effort, at 85 per cent. boiler pressure, of 58,260 lb. There 





are four 19-in. bore cylinders and the piston stroke is 
28 in. The grate area is 51-3 sq. ft. 








INSTITUTION OF CrviL ENGINEERS. 
Member.—Falconer Moffat Birks, Richmond. 
Associate Member to Member.—Percy Robert Alder- 

man, Carshalton Beeches, Surrey; George Edwar 
Vincent Boldry, Dewsbury; John Logan Brown, 
B.Se. (Glas.), Suva, Fiji; John Clark Ogilvie Burns, 
B.A. (Cantab.), Edinburgh; Allan Thomas Davis, 
B.Se. (Eng.) (Lond.), Liverpool; Hugh Hume Dixon, 
M.A. (Oxon.), Edinburgh; Henry Foster, Sheffield ; 
Leonard John Fowler, B.A. (Cantab.), Chelstield, Kent ; 
Eric Rosewarne Fry, Lowestoft; William Ernest 
Napper, London, 8S.W.1; Habib Noel Sawaya, B.Sc. 
(Edin.), Cairo, Egypt; Peter Adamson Scott, B.Sc. 
(Edin.), Beira, Portuguese East Africa: George 
Ambler Wilson, M.Eng. (L’pool), Colombo, Ceylon. 


Associate Member.—Ronald Oliver Bray, B.Sc. (Eng.) 
(Lond.), Weybridge; William Robert Clementson, 
B.Eng. (L’pool), Addis Ababa, Ethiopia; Harold 
Coates, M.Eng. (L’pool), Southport; Ronald John 
Primrose Cowan, B.Sc. (Glas.), Whitecraigs, Renfrew- 
shire; Patrick Joseph Downie, Old Kilkpatrick, near 
Glasgow ; Sydney Fawcett, B.A. (Cantab.), Harro- 
gate; Emile William Goodman, B.A. (Cantab.); John 
Filshie Jamieson, Glasgow; Alexander Leslie, B.Sc. 
(Eng.) (Lond.), Mauritius ; Alfred William Pennington, 
Ewell, Surrey; Harold Robert Poole, Potters Bar, | 
Middx. ; Alec John Porter, B.Sc. (Bristol), Plymouth ; 
Herbert Stringer, Guisley, near Leeds; Basil Ernest | 
Thompson, Lancing, Sussex; David Williamson 
Waddell, B.Sc. (Glas.), Glasgow; Robert James 
Wilkins, B.Se. (Eng.) (Lond.), London, 8.E.19. 

Student to Associate Member.—Raymond Taylor! 
Carr, M.B.E., B.Sc. (Eng.) (Lond.), Caleutta ; George 
Maxwell Cornfield, M.Se. (Eng.) (Lond.), Harrow, 


Middx.: John Douglas Cornwell, Barrow-in-Furness ; 
Donald Henry Cosway, B.Sc. (Bristol), Tiverton, 
Devon; William James Devlin, Penarth, Glam. ; 


Ian Gordon Drummond Dunn, B.Se. (Edin.), Maid- 
stone; Francis David Goodman, Osterley, Middx. ; 
Harold Geoffrey Haden, B.Sc. (B’ham), Aberdeen ; 
Thomas Eric Ronald Hazeldine, Brighton; Arthur 
Colin Kain, B.Se. (Cape Town), Johannesburg, 8. 
Africa ; Joseph Maurice Leighton, Invergordon, Ross- | 
shire; Edward Lewis, B.Sc.Tech. (Manch.), Bolton ; 
Wah Hing Ng, M.A. (Cantab.), Motherwell; Philip 
Rees, B.Sc. (Eng.) (Lond.), Penarth, Glam.; Cedric | 
Louis Rosenvinge, B.Sc. (D’ham), Kidderminster ; 
William Fraser Sievwright, Perth; Harry Charles 
Taylor, B.Se. (Eng.) (Lond.), Faversham, Kent; | 
Robert Haigh Walker, B.Sc. (Eng.) (Lond.), London, | 
S.E.3. 
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Graduate to Associate Member.—Walter William | 
Lehmann, Johannesburg, S. Africa; John Inch} 
McErlain, London, S.W.14; Alfred John Martin, 
Greenford, Middx.: F./Lieut. Thomas Dawson Martin, | 
B.Se. (Eng.), R.A.F.V.R.; Ronald Frank Nicholas, 
West Drayton, Middx.; Leonard Ryfealyer Palmer, 
B.Sc. (Eng.), Witley, Surrey ; Cyril Charles Plummer, 
B.Se., Madras; Walter Ramsay, Wellington, N.Z. ; 
Duggirala Surya P. Pao, B.Sc. (Eng.), Cocanada, India ; 
Cecil Riddle, B.Sc., Rugby; Walter Blakey Robson, 
Chester; James Edwin Rush, Hull; Donald Shaw. 
Pinner, Middx.; Kadaba Rangiengar Srinivasiengar, 
M.Sc., Mysore, India ; Leslie George Stead, Rochester ; | 
David Martineau Tombs, M.Sc., London, S.W.7: 
Leonard Kirkbride Travis, Brighton; Robert James 
Trevelyan, Newport, Mon.; Leonard Edwin Under- 
wood, London, W.C.2; Ganapathiiyer Venkataraman, 
Pudukottah State, S. India: George Thomas Wake, 
Derby; Sinclair Banks Wallace, B.E., Wellington, 
New Zealand. 

Student to Associate 
Campbell, Wigan. 


Member.—Charles_ Francis 








THe TRANSANDINE RAILWay.—Owing mainly to the | 
repeated destruction by flood water of certain sections of 
the Transandine Railway, through traffic over the moun- 
tains has never been maintained for any great length of 
time. The last interruption of traffic was one of ten 
years’ duration. but it is reported in The Railway Gazette 
that trains are now running again from Mendoza to 
Punta de Vacas. 





| 

| 

TRADE MARK FOR FISCHER BEARINGS.—The Fischer | 
Bearings Company, Limited, have now adopted the 
letters “FBC” as a trade mark. The company is 
entirely British and all its products are of British manu- | 

facture throughout The firm is controlled by British | 
Timken, Limited, and the boards of both companies are 

under the chairmanship of Mr. Michael Dewar. Mr. F. J. | 

Pascoe is deputy chairman, and Mr. L. W. Moritz works | 

director of Fischer Bearings Company, Limited. | 





INSTITUTION ELECTIONS. 





ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


a __ JULY 14, 1944. 


PERSONAL. 


| Proressor E. L. Hist, M.A., D.Sc., F.R.S., who has 





Tue following specifications of engineering interest | Occupied the Alfred Capper Pass Chair of Chemistry, 


have been issued by the British Standards Institution. 


Copies are obtainable from the Publications Depart- 
| ment of the Institution, 28, Victoria-street, London, 


8.W.1, at the price quoted at the end of each paragraph. 


Wire Ropes for Aircraft Purposes.—The scope of 
specification No. 5 W.2, which covers flexible steel 
wire ropes for aircraft purposes, has recently been 


extended by the inclusion of a new flexible rope, 
designated Item No. 62. 


| breaking strength and of its construction and size are 
| given in an amendment slip to the specification, copies 
of which are obtainable, gratis, on application to the 


Publications Department of the Institution, enclosing 
a stamped addressed envelope. The reference number 
of the slip is P.D. 247. 


Cleat Wire.—A revision to war-emergency specifica- 


tion, B.S. No. 1096-1943, covering insulated cleat | 
| wire, has now been issued. 


This revision, B.S. No. 
1096-1944, deals with lightly-insulated cleat wire, and 
in it are set out the requirements for a cable suitable 
for use on insulated cleats inside buildings, the covering 
of which would provide a degree of mechanical pro- 
tection and also ensure reasonable protection from 
shock under all normal conditions of- atmospheric 
humidity inside buildings, without the use of rubber 
covering as specified in B.S. No. 1063-1942. The new 
revision gives details of the coverings, dimensions, 
etc., of three types of wire, namely, varnished cambric, 
braided and compounded wire; bitumen-faced tape, 
braided and compounded wire; and polyvinyl chloride 
covered, braided and compounded wire. [Price 2s. 
postage included. | 

Short-Link Wrought-Iron Crane Chain.—Another 
war emergency revision, which has just been issued, 
deals with short-link wrought-iron crane chain. This 
is B.S. No. 394-1944, and supersedes the 1936 edition ; 
with minor changes, it reverts to the provisions of the 
1930 edition. The elongation, at test load, laid down 
in the 1936 edition had been increased, but experience 
has shown that this is higher than can normally 
be expected. t 
ing by an independent authority cannot conveniently 
be carried out. The elongations for “ special quality e 
chains have, therefore, been reduced in the present 
edition and it is specified that testing may be con- 
ducted on the premises of the manufacturer, as was 
stated in the 1930 edition. Minor differences from 
the 1930 edition are the retention of the tolerances 
on the weights per fathom, given in the 1936 edition 
and the incorporation of the existing amendment 
regarding the end-welding of the links. [Price 2s. 
postage included. ]} 








BOOKS RECEIVED. 


The Colliery Year Book and Coal Trades Directory, 1944. 
London: The Louis Cassier Company, Limited, Dor- 


set House, Stamford-street, S.E.1. [Price 21s. net.) 


Aeroplane Flight. An Introduction to Aerodynamics. By | 


H. F. Browne. London: Longmans, Green and 
Company, Limited, 43, Albert-drive, Wandsworth, 
S.W.19. Price 7s. 6d. net. 

United States National Bureau of Standards. Circular 
No. C447. Mechanical Properties of Metals and Alloys. 
By Joun L. EVERHART, W. EARL LINDLIEF and others. 


Washington: Superintendent of Documents. [Price 
1.50 dols.] 
Department of Scientific and Industrial Research. Index 


to the Literature of Food Investtgation. Volume 15. 
No.1. June, 1943. Compiled by Agnes E. GLENNIE. 
London: H.M. Stationery Office. [Price 4s. 6d. net.] 

Ministry of Works. Post-War Building Studies. No. 8. 
Reinforced Concrete Structures. By a committee con- 
vened by The Institution of Structural Engineers. 
London: H.M. Stationery Office. [Price 6d. net. | 

Design of Accounts. By F. 3. Bray and H. B. SHeaspy. 
Published for the Incorporated Accountants’ Research 
Committee. London: Oxford University Press (Sir 
Humphrey Milford), Amen House, Warwick-square, 
E.C.4. [Price 12s. 6d. net.) 

Belgian Handbook. Compiled by WaLrerR Forp. Pub- 
lished for the Belgian Information Office. London : 
Evans Brothers, Limited, Montague House, Russell- 
square, W.C.1. 


Oil and Petroleum Year Book, 1944. A Record of Com 


panies Interested in the Oil Industry (Producers, Refiners, | 
| Modern Transport, a 23-cwt. tractor, equipped with @ 
Compiler: WaALTer E. SKINNER. 10-h.p. Austin engine and a crawler track, has been 
Walter E. Skinner, 20, Copthall-avenue, | successfully used in Yorkshire to tow a canal barg+ 


Transporters, Dealers and Oil Finance) Operating in All 
Parts of the World. 
London : 
E.C.2. [Price 12s. 6d. net.| 
Heat Engines. A First Tert-Book. Second edition. By 
Dr. A.C. WaLsHAW. London: 
Limited, 43, Albert-drive, Wandsworth, 
Price &s. 6d. net. 


Company. 
S.W.19. 


The details of its minimum | 


Further, in present circumstances test- | 


| University of Bristol, since 1936, is succeeding PRorrssor 
A. R. Topp, D.Sc., F.R.S., as Sir Samuel Hall Professoy 
of Chemistry and director of the Chemical Laboratories. 
University of Manchester. Professor Tedd has been 
| appointed to Cambridge University and is leaving Man- 
| chester in September. 
| Mr. J. D. Peattiz, B.Sc. (Eng.) (Lond.), M.I.E.E., 
| operation engineer at the head office of the Central Elec- 
tricity Board, has been appointed deputy chief engineer 
|} to the Board. Mr. A. R. Cooper, A.M.I.E.E., M.Inst.} 
operation engineer for the South East England and Kast 
England areas, will succeed him as operation engineer at 
head office. Both appointments are to take effect as from 
August 1, next. 

PROFESSOR D. M. Newirrrt, M.C., D.Se., F.R.S., assist 
ant professor of chemical technology, Imperial Colleg: 
of Science and Technology, has been appointed a member 
of a committee set up by the Ministry of Fuel and Power 
to review the structure and organisation of the gas industry 
and to advise on changes which have become necessary 
to develop and cheapen supplies of gas. 


| 


Mr. NorMan G. TURNBULL, M.I.N.A., who has been 
principal surveyor of Liloyd’s Register of Shipping since 
May, 1933, has now retired. 

Mr. L. O. Newron has been appointed to succeed Dr. 
A. J. V. UNDERWOOD as joint honorary secretary of the 
Institution of Chemical Engineers until the next annual 
corporate meeting. 

Mr. M. E. Hapersnon, 0.B.E., M.Eng., M.Inst.c.k 
M.1.Struct.E., has been elected chairman of the Mid 
land Counties Branch of the Institution of Structural! 
Engineers for the 1944-45 session. Mr. C. H. W1ILLIAMs, 
M.1.Struct.E., has been elected chairman of the Western 
Counties Branch of the Institution. 

Consequent on the death of Mr. E. Bruce Bai 
Wh.Ex., joint managing director of Messrs. Glenfield and 
Kennedy Limited, whose obituary notice appeared on 
page 514 of our 157th volume (1944), changes have been 
made on the firm’s board of directors. His son, Mr 
E. Bruce Bat, M.A. (Cantab.), M.I.Mech.E., joint man 
aging director since 1941, succeeds him as senior nanaging 
directof and Mr. Henry GARDNER, M.1.Mech.E., has 
been appointed an additional managing director Sir 
Thomas Kennedy, who has been the company’s genera! 
manager in India for many years, joins the board as 
director. 

Mr. C. Lacy-HULBERT has been appointed joint 
managing director of the Simplex Electric Company, 
Limited, and of the Mersey Cable Works, Limited. 

Mr. E. H. Murrant, deputy chairman of Messrs 
Furness, Withy and Company, Limited, has been elected 
chairman in succession to the late LonD EssENDON. MR. 
SypNeEyY J. Forster has been elected deputy chairman. 
Mr. Murrant has also succeeded Lord Essendon as chair- 
man of the Prince Line, Limited. 

Mr. F. E. 8. BEAVAN, D.S.O., M.I.N.A., general mana 
ger of Mountstuart Dry Docks, Limited, Cardiff, and of 
their associated companies, has been made a director of 
each of the companies. Mr. Beavan is President of the 
Shipbuilding Employers’ Federation. 


Mr. James MacGreoor, M.1.Chem.E., has retired 
from the managing directorship and from the boards of 
Ernest Scott and Company, Limited, and George Scott 
and Son (London), Limited, and from the boards of 
Henry Balfour and Company, Limited, and the Enamelled 
Metal Products Corporation (1933), Limited. He remains 
on the board of the British La Bour Pump Company, 
Limited. His address in future will be ‘“ Westhall,” 
Lundin Links, Fife. 

Owing to the great increase in the work of the WRovUGHT 
LIGHT ALLOYS DEVELOPMENT ASSOCIATION, additional 
accommodation, adjacent to the present office, at Union 
Chambers, 63, Temple Row, Birmingham, 2, has had tv 
be taken. Additional telephone lines have been installed 
resulting in a new number, MIDland 0847. 

Mr. GeorGe Howporr, A.M.I.Mech.E., A.F.R.Ae.5., 
has been appointed chief engineer and Mr. FreDERICK H 
RaYER, chief designer, of Brush Coachwork Limited 
Loughborough. 

Mr. G. C. BrinkworTtH has been appointed genera! 
manager of the Gloucester Railway Carriage and Wagon 
Company Limited, Gloucester. 











Tracrorn HauLaGe ON A CANAL.—According tv 


displacing 100 tons a distance of 6 miles. Over most of 
this distance the speed was maintained at 2-6 m.p.h. 


Longmans, Green and | Messrs. Bristol Tractors, Limited, of Idle, Bradford, th« 


manufacturers of the tractor, have previously supplied 


| @ unit for towing canal barges. 
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NOTES FROM THE NORTH. 


GLaAsGow, Wednesday. 
Scottish Steel Trade.—Holiday influences have already 
noticeable, but the effects so far have been slight. 
New business is, of course, still rather quiet. An im- 
portant feature this week is the assurance given to 
geottish M.Ps. by Lord Portal, Minister of Public Works, 
that sheet-steel baths, sanitary appliances, and other 
components necessary for the construction of Scottish 
emergency steel houses to be built in the first two years 
after the war would be manufactured in Scotland. 
scotland is well equipped for this work, and it is only 


become 


right that her industries should participate. The 
seottish light-castings industry—sometimes referred to 
as the “ Falkirk Trade "’—is unexcelled anywhere in 


the world. Whether Scottish sheets are quite equal to 
the best sheets manufactured by the continuous pro- 
England is another question, but they are of 
first-grade quality and eminently suitable for pre- 
ted steel houses. 


cess 


fabri 

Scottish Coal T'rade.—The pits are working better than 
they have done any time this year, which is a traditional 
pre-holiday characteristic. The demand for coal is very 
strong, and producers are experiencing difficulty in 
coping with a stream of orders for current purposes and 
for extra supplies in cases where works will be using coal 
during the holiday period. Continuous consumption, in 
the case of gasworks and electric power stations, puts 
a particularly heavy burden on collieries, and users are 
in most cases greatly concerned regarding their stocks. 
Some gasworks this week were reported to be drawing 
from reserves, instead of adding to them. 


Scottish Shipyard Holidays.—Holidays have started at 


shipyards on the lower reaches of the River. Yards in 
Glasgow and marine-engineering establishments in the 
vicinity close from July 14 to 24, but in the middle | 
reaches, around Clydebank, holidays will run from 
July 21 to 31. The Renfrew and Paisley works con- | 
nected with shipbuilding will be closed down in the 
first fortnight in August. The point about holidays 


this year is that, for the first time since the outbreak of 
war, holidays are to be of normal peacetime duration, 
which is a significant commentary on the whole ship- 
building situation from the war standpoint. Notable 
also is the “zoning” policy. By staggering holidays 
throughout the Clydeside shipbuilding industry the 
objects of reducing pressure on transport are achieved. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

Cencral Situation.—Producers of many descriptions of 
iron and steel are extensively sold, but new orders for 
certain commodities would Arrears of 
deliveries are now few and small. The outputs of some 
works have diminished, but the needs of the near future 
ire expected to restore full activity at establishments 
where production is at present in excess of requirements. 
Supplies of pig iron, with the exception of hematite, are 
ample for all approved purposes. The total output of 
finished products is on a reduced scale, but continues 
at a high level. 


be welcome. 


Foundry Iron.—Foundry pig is plentiful and in little | 


request. There are good stocks at light-castings works 
and to relieve rail traffic as much as possible, deliveries 
of No. 3 pig continue on a restricted scale. 

Hematite, Low-Phosphorus and Refined Iron.—The con- 
tinued scarcity of certain foreign ores keeps the output 
of hematite well below the current demand, but by 
carefal allocation of distributable tonnage makers are 
ible to deliver adequate parcels for essential purposes. 
The outputs of refined iron and low-phosphorus grades 
ire steadily absorbed by the heavy foundries. 

Manufactured Iron and Steel.—Conditions in the semi- 
finished iron and steel industries little changed. 
of semi-finished iron are ample for current 
requirements, but the continued heavy demand for steel 
semis is difficult to meet. Re-rollers have commitments 
that will keep them fully occupied into the last quarter 
of the year and are calling for maximum 
prime billets, bars, although they are also 
taking up substantial quantities of inferior commodities 
hn order to maintain outputs at a level that will keep 
pace with delivery claims. 
could handle a good deal more work in departments 
producing the lighter classes of goods, but have good 
for heavy descriptions of material. Special 
steels are in satisfactory supply. Orders for heavy joists 
ire still difficult to secure and the contracts on hand are 
rapidly approaching completion. Sheets and light 


sections are in urgent request and distributable parcels 
if 


are 
Supplies 


blooms and 


wokings 


ire readily taken up. 


Tugs 


Plate producers have good book- 

and are well abreast of their delivery obligations. 
Scrap.—Larger deliveries of heavy steel scrap, good cast- 

iron scrap and machinery metal are needed by con- 


sumers, 





supplies of | 


Finished-iron manufacturers | 


rails, railway chairs, colliery roofings and pit props | 
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NOTES FROM THE SOUTH-WEST. 


CaRbDirr, Wednesday. 


The Welsh Coal Trade.—The need for a large expansion | 
in coal output to meet an abnormal demand resulting 
from the war operations was the principal subject at a | 
| luncheon given by the Monmouthshire and South Wales | 
| Coalowners’ Association to members of the United States | 
| Mission, which concluded its study of British mining | 
| methods with a visit to South Wales. Mr. Arthur | 

| 


Knoizen, chairman of the Mining Division of the United 
States War Production Board, and Lord Hyndley, 
| London chairman of the United States-United Kingdom 
Coal Production Committee, stressed the extreme gravity 
of the fuel needs arising from the European war opera- 
tions, and said everything should be done to increase 
production. Mr. L. D. Williams, chairman of the Coal- 
owners’ Association, said they were interested in increased 








NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 


| morning in the week preceding the date of the meeting. 


SocreTy or CHEMICAL INDUSTRY.—To-day, at the Royal 
Institution, Albemarle-street, W.1. Annual General 
Meeting. 10.30 a.m., (i) Election of Officers and Members 
of Council. (ii) Annual Report of the Council, and Finan- 
cial Statements, for 1943. 11.30 a.m., Presidential Ad- 
dress. 2.45 p.m., Address by Professor A. V. Hill. 
(There will be a lunch on Friday, July 14, at 12.30 p.m., 
in two parties, at the Trocadero Restaurant, Piccadilly, 
W.1, and at Stewart’s, 50, Old Bond-street, W.1, respec- 
tively.) 

OF ENGINEERS.—To-night, 


KEIGHLEY ASSOCIATION 


| production because they wanted firstly to do their utmost 1.58 op y -eanarge i ae ea aa 
for the war effort, then to supply countries as eo Annual General Meeting. residentia 
address. 


were liberated and then help to raise the standard of | 
living. New business was difficult to arrange for early | 
delivery on the Welsh market last week. 
Salesmen met a brisk demand for all grades from both the | 
| home and foreign trades, but the heavy deliveries which | 
| producers were making to the home priority users 
| accounted for almost the whole of present outputs, so 
| that business was held in check. As a rule, producers 
held sufficient priority business in hand to ensure the 
steady lifting of productions over the next few months, 
and any early falling off in the present firm condition of 
the market seemed unlikely. Neutral buyers were 
anxious to take supplies, but in view of the scarcity of 
coals, licences were only issued for supplies for the priority 
users in the war zones. Stem lists were well filled ahead 
for all the large coals and, as a result, the tone was fully 
|} maintained. There was a keen demand for the sized 
| and bituminous small classes, but these were exceedingly 
difficult to arrange and late strength was upheld. Some | 
of the inferior smalls were in fair supply, and cokes and 
| patent fuel were active. 
| Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, quiet conditions continued to rule in the tin-plate 
|industry. Only a very moderate volume of business was 
transacted, but as manufacturers have a good reserve of 
| orders on their books, they are keeping the works in 
| operation well employed. Steel sheets had a slightly 
| easier demand, but fresh business was, nevertheless, still 


steam-coal 


INSTITUTE OF BRITISH FOUNDRYMEN.—Sheffield Branch : 
Wednesday, July 19, p.m., Royal Victoria Station 


Hotel, Sheffield. Joint Meeting with THe IRON AND 
STEEL InstiruTeE. ‘“ Developments in the Design and 
Use of Side-Blown Converter Plants,” by Mr. P. C. 


Fassotte. 

INSTITUTION OF MINING AND METALLURGY.—Thursday, 
July 20, 2.30 p.m., The Geological Society’s Rooms, Bur- 
lington House, Piccadilly, W.1. General Meeting. (i) 
“ Recorded Observations on a Dyke at the Beatrice Mine, 
Southern Rhodesia,” by Mr. F. V. Stevens. (ii) “‘ Nation- 
alisation of Mineral Rights in Great Britain,” by 
Professor W. R. Jones. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Production proceeds at a steady rate, 
although some works are being affected by holidays. 
As, however, there is not now the former urgency for 
quick delivery, the absence of men on holiday is not 
causing any serious inconvenience. There is some 
absenteeism at stee] and engineering works, and manage- 
ments complain that some men absent themselves from 
work, say, on a Saturday, and then report for duty on 
the Sunday, when there is an opportunity of getting 
double pay. Pressure for deliveries of raw materials has 
diminished considerably, and buyers are not now s0 








| difficult to place as the rolling mills are very heavily 
booked. Iron and steel scrap was quiet, as consumers 
now possess ample supplies. The prices of iron and steel 
products are as follows :—Standard quality coke tin- 
plates, per box of 108 Ib., containing 112 sheets measuring 
20 in. by 14 in., 29s. 9d., f.o.r., for home consumption and 
30s. 9d., f.0.b., for export. Tin-plates carrying heavier 
coatings of tin, 30s. and 30s. 44d. per box, f.o.r., for home 
consumption. Unassorted tin-plate base uncoated plates, 
25s. 9d. per box, f.o.r., at makers’ works. Galvanised 
| corrugated steel sheets, No. 24 gauge, in bundles, 
201. 2s. 6d., and steel-sheet and tin-plate bars, 12/. 2s. 6d., 
all per ton, delivered. Welsh hematite pig iron, 61. 14s., 
and Welsh basic pig iron, 61. 0s. 6d., both per ton, de- 
livered, and both subject to a rebate of 5s. 





COAL PRODUCTION IN THE UNITED STATES.—Com- 
| plicated by a steady and increasing loss of manpower, 
| the coal supply position in the United States late in April 
was less satisfactory than it had been since war began. 
In a letter to industrial consumers, Mr. Donald M. Nelson, 
chairman of the War Production Board, urged all possible 
stockpiling because of an anticipated shortage of between 
25,000,000 and 45,000,000 tons during the coal year 
which began on April 1, saying that the coal situation is 
more serious in the United States than it has been during 
the past three years. The Solid Fuels Administration for 
War has long predicted a 20,000,000-ton deficit in bitu- 


minous coal production for 1944, based on estimated | 


| requirements of 620,000,000 tons and an estimated pro- 
duction of only 600,000,000 tons. As long as the miners 
produced 12,500,000 tons week, the picture looked 
encouraging, but increased calling up for military service 


a 


reduced the output for several weeks to 12,000,000 tons | 
It is | 


or less, and further reductions were threatened. 
estimated that the electricity output for 1944 will be 
7 per cent. above that of 1943. If this increase is general, 
the industry will use approximately 81,250,000 
about 5} million tons more than in 1943; thus, one 
industry would use more than half of the 10,000,000-ton 
increase allowed for 1944 in preliminary 
Britain’s recent coal strike has not helped the situation 
in the United States. It is reported that the United 
Kingdom had contracted to furnish a considerable amount 
of coal for use in liberated areas and elsewhere, but this 
strike, and other factors, have combined to reduce the 
amount that the United Kingdom can export to fill these 
‘must ” needs by 75 per cent., so that, if these commit- 
ments are to be met, it must be with United States coal, 
or so it is believed in America. 


tons, | 


estimates. | 


anxious to secure supplies; they are beginning to pick 
and choose instead of readily accepting merchants’ 
| offers. Supplies of pig-iron and iron and steel scrap are 
adequate for all requirements, but more hematite iron 
would be welcomed. The production of cast-iron and 
spun pipes in the district is on a large scale, and the 
| demand is insistent; gas and water undertakings are 
acquiring stocks. Railway-material manufacturers con- 
| tinue to be very busy, and there is a heavy strain on the 
| productive capacity of wagon-building and repair works. 
| South Yorkshire Coal Trade.—Holidays in the coal- 
fields are reducing production, and in addition there is 
| voluntary absenteeism which some colliery managements 
| state has increased since the Porter award came into 
|operation. The demand for steam coal is especially 
strong, and outputs of washed and graded steams are 
| earmarked for a long time ahead. Supplies of locomotive 
hards are coming forward satisfactorily, and the railway 
| companies have been able to make useful additions to 
their stocks. More outcrop coal is being obtained and 
distributed to many classes of users. Coking coal is in 
| adequate supply and the make of coke is being main- 
tained at a satisfactory level, so that all industrial users 
have ample supplies. Patent-oven coke nuts and gas 
| coke are not so scarce as they were, and there have been 
| more satisfactory deliveries to householders. Export 
| business continues on a restricted basis. Bunkering coal 
| is in greater demand. 


| 








EXTENSION OF THE MADRID UNDERGROUND RalLway. 
—The underground railway system of Madrid has recently 
been extended by the opening of a line, 24 miles long, 
| which establishes a new connection between the pre- 
| viously existing Argiielles and Goya stations, and 
increases the total length of the Madrid Metropolitan 
Railway to about 16 miles. 





RAILWAY ELECTRIFICATION 

| Although the war has made ceaseless demands upon 
| British industry, a limited amount of engineering equip- 
| ment has been exported to countries that are not involved 
|in the present conflict. Messrs. C. A. Parsons and Com- 
| pany, Limited, have replaced some early electricity 
generating equipment at the Canal San Fernando power 
station of the Central Argentine Railway with modern 
plant of equal capacity. Four 3,000-kKVA turbo-alter- 
| nator sets of Parsons’ manufacture, which were installed 
| at the beginning of the last war, have been removed, 
| and two 6,000-KVA sets have taken their place. Other 
|6,000-KVA Parsons’ sets were installed 15 years ago. 
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SHROUDED TUNGSTEN-CARBIDE 
LATHE CENTRES. 


AN interesting type of tungsten-carbide centre for 
lathes, grinders, and other machine tools has been 
developed by Messrs. Carbidall, Limited, Fenniscliffe, 
Blackburn. 
in not being a solid core of the material, but being 
formed as a sheathing to a conical steel insert carried 
in the shank of the centre. It is known as the Carbidall 
safety centre (tungsten-carbide shrouded), the term 
‘shrouded’ referring to the covering of carbide 
brazed to the steel insert. The term “safety” 
employed from the claim that the centre will carry 
any weight that can be supported on steel centres 
without risk of failure, which might involve injury to 
the operator, damage to the machine, and spoiling of 
the work. It should be mentioned that the ordinary 
solid carbide centre is not merely a cone of carbide 
brazed to the shank, but is generally a cylinder of 
carbide with a conical end inserted in the shank and 
brazed in, and that the centre can be reground until 
the bottom of the cylindrical portion is almost reached. 
Messrs. Carbidall consider that with this construction 
only from 40 per cent. to 50 per cent. of the carbide 
can be utilised before the centre has to be discarded, 
while, with the shrouded centre, about 95 per cent. 
can be made use of; they claim, in fact, that the 
centres can be reground down to the point at which 
the brazing metal of the carbide sheathing on the steel 
insert begins to show, and that safety is maintained at 
all stages of wear. 

The shank of the centre, as manufactured by Messrs. 
Carbidall, Limited, is of 0-5 per cent. carbon steel, the 
insert, or plug, being of cast steel. This insert has a 
slight taper in the shank for ease of withdrawal and 
the conical end is turned with several peripheral 
grooves to increase the hold of the brazing for the 
carbide sheath. This sheath, it will be realised, is in 
compression when the load is applied, except at the 
extreme tip, since it is backed by the solid steel insert, 
so that, for the most part, bending and shear stresses 
are eliminated. It is stated, further, that the con- 
struction enables a much harder form of carbide to be 
used than is otherwise possible, and that the sheath, 
being of uniform thickness, is less liable to contain 


1s 
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zones in which the granular particles are softer than 
elsewhere. The centres are made to the hardest 
practicable standard, having a Vickers pyramid 
number of 1,600 or over. They are accurate in size | 
to 0-0002 in. and the standard centres have an included 
angle of 60 deg., other angles being made to order. 
The standard shanks cover a wide range of sizes and 
may be obtained either with Morse, Brown and Sharpe, 
or Jarno tapers. The centres, as described above, are 
suitable for the heaviest loads and continuous work, 
but a somewhat different and less expensive type is | 
available for lighter loads and short runs. The centres 
are distributed by Messrs. Wontools, Limited, White- 
horse-road, Croydon, in the United Kingdom and | 
Northern Ireland, though Messrs. Carbidall, Limited, | 
themselves supply Lancashire. 
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ILLUMINATION OF CAB AND FIREBOX. 


EFFECT AT SIDE. 


The 


ALUMINIUM ALLOYS 
Association have 


METALLOGRAPHY OF SOME 
British Non-Ferrous Metals Research 
sent us a copy of their Research Report No. 635, whit h 
deals with the “ Metallography of Some Aluminium 
Alloys.” This brochure, which is the work of Mr. M. D. 
Smith, B.A., describes work on the constitution ind 
structure of aluminium alloys in common use. Cooling 
taken and the structures of the alloys 


curves were 


| examined in the cast condition and after quenching from 


various temperatures. The materials investigated in- 
cluded the alloys designated D.T.D. 424, N.A. 226, I 

L. 8, L. 11, L. 33, Y-alloy, R.R. 50, R.R. 53, R-R. 72B, 
Aeral A, and Alpax y. The brochure, which contain« 
28 reproductions of microphotographs, is obtainable 
from the offices of the Association, Euston Street 
London, N.W.1, price 2s. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no tion exists bet 
this Journal and other publications bearing some- 
what similar titles. 


TELEGRAPHIO { “ ENGINEERING,” LESQUARE, 
ADDBESS LONDON. 
TatzrHons Nomper—TEMpie sar 3663 (2 lines). 














The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies ry - the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


The ry for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
eneinch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
ax words. When an adverti t es an inch 
or more the ch is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


a. odvertisoments intended Sor insertion 
current week’s issue must be delivered 
ater chan fleet — 
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MILITARY AND EMERGENCY 
BRIDGING SYSTEMS. 


Tue publicity which has been given recently to 
the Bailey bridge (which was the subject of an 
article on page 507 of our issue of June 30) and the 
particular reference made to it by General Mont- 
gomery would appear to indicate that bridges which 
can be quickly erected and are capable of adaptation 
to any bridging site, without elaborate preparation of 
the ground or of the bridging material, have become 
as fundamentally important to military operations 
as the aeroplane, the tank, the quick-firing field gun 
or any other of the special modern weapons; and 
that Britain now possesses a distinct lead over other 
nations in this branch of engineering invention. 





If this interpretation of the signs is correct, it is 
certainly most gratifying and reflects credit on the 
departments and the individuals concerned in the 
development, especially Mr. D. C. Bailey, the Minis- 
try of Supply engineer from whom the Bailey bridge 
derives its name. It is well to remember, however, 
that significant reminder of a High Court judge 
that “every invention has its pedigree.” Rarely 
indeed—it might almost be said, never—does a 
workable invention spring to life, Minerva-like, from 
the brain of an inventor, owing nothing to anything 
that has been done before in the same field ; a fact 
which those who were responsible for drafting the 
official “‘ story ” of the Bailey bridge did not men- 
tion, possibly because they were not aware of its 
significance or of the amount of pioneer work that 
had been done already to develop emergency 
bridging. In fairness to earlier inventors, however, 
something might have been said of their work. 
That their names did not appear in the daily Press 
is no matter for surprise, for the powers that rule 
over Fleet-street, while they have long retained the 
services of doctors, lawyers, financial experts, and 
even gardeners to ensure réasonable accuracy in 
their references to such special departments of 
knowledge, have seldom thought it necessary to 
engage consulting engineers for a like purpose; but 
the technical Press, at least, should be ready to 
bestow some credit on that small but noteworthy 
band whose efforts have been instrumental—in- 
directly, perhaps, but still very materially—in 
bringing about the present British pre-eminence 
in this branch of engineering construction. 





Orders should be made able at Bedford Stree 
Strand, W.C.2. anit : ‘ 





ropes, etc., dates from the last war, or the period 
immediately preceding it. The Corps of Royal 
Engineers then met the demand for quick bridging 
for heavy vehicles by designing several types of 
completely fabricated trusses and girders, some 
extending to 60 ft. or even 80 ft. in length, the 
longer spans being bolted together in sections which 
might weigh up to three tons each. The transport 
and handling of these heavy sections was usually 
difficult, and the limitation of the span to less than 
100 ft. was often an inconvenience. A demand soon 
arose, therefore, for a bridge in lighter sections, 
which could be used for longer spans and heavier 
loads ; if possible, without detriment to the desirable 
qualities of rapid assembly and ease of launching. 
Three inventors came into the field with very 
different types of bridges, each of which had some 
influence on future design. The Inglis bridge, 
designed by Professor C. E. Inglis, of the University 


34 | of Cambridge, consisted of tubular members, pin- 


connected in a cast-steel box-form receiving junc- 
tion, which could be used to construct a bridge either 
of triangular section or of orthodox “ through ”’ type. 
The method of erection was not the least ingenious 
feature ; a wheeled carriage was used, on which 
double the required bridge length rested as a 
balanced cantilever, to be propelled forward until the 
outer end reached the far side of the gap to be 
spanned. When the span was in its final position, 
the surplus length, which was required only as a 
balance weight, was dismantled for use elsewhere. 
In its original form, the Inglis bridge was of “ con- 
stant section’; that is, it had only one degree of 
strength in web or chord. The maximum span for 
heavy loadings was about 100 ft.; with lighter 
loading, spans up to 120 ft. in length were practicable. 

The Martel box-girder bridge was designed by 
Major (now Lieut.-General Sir) G. Le Quesne Martel 
and was essentially a “deck” type of structure, em- 
ploying braced steel box sections which could be 
pinned together, end to end, to givea truss length of 
about 90 ft. The connection of the boxes was a very 
quick operation, requiring the insertion of only four 
pins per added section. Two or more of the girders 
thus made could be placed side by side, so that 
increased strength was obtainable for the longer spans. 

The Hopkins bridge, designed by Captain T. H. 
Hopkins, formerly a Great Western Railway bridge 
engineer, was intended specially to carry railways, 
or such heavy loads as tanks, over long spans, and 
had a maximum extension, at reduced loading, of 
about 185 ft. The full-load span was 120 ft. The 
particular merit of the bridge lay in its orthodox 
(and therefore efficient) form of construction, 
adapted to military needs by the use of simple and 
easily fabricated parts and bolted connections. 
Hopkins bridges could be used as permanent struc- 
tures as well as for temporary purposes. They 
required some little time to assemble, though we 
believe that the longest type was actually erected in 
France, on one occasion, in just over a week. Like 
the Inglis bridge, the Hopkins bridge had only one 
degree of strength, and served only as a “ through ” 
bridge. The erection rollers could be left in place 
to act as expansion rollers. 

The foregoing summary represents the position 
in military truss bridging at the close of the 1914-18 
war, and, with some improvements in the box 
girder, it remained so until about twelve years ago, 
when two other types of bridge appeared at about 
the same time; these were the Everall bridge, 
designed by Colonel W. T. Everall, formerly of the 
North Western Railway, India, and the Callender- 
Hamilton bridge, which was invented by Mr. A. M. 
Hamilton, of the Public Works Department, Iraq. 
The Everall bridge was not unlike the Hopkins 
design, consisting mainly of channel-section mem- 
bers, assembled by being bolted to gusset plates ; but 
it had a significant new feature in that the main 
trusses could be used either in a single chord and 
web construction for short spans, or doubled for 
longer spans, thus indicating the trend towards 
economy of material while retaining adequate 
strength throughout a wider range of sizes. 

The Callender-Hamilton unit-construction bridge 
was an attempt to solve not only the problem of the 
poor economy of the prefabricated bridge, but also 
that of the limitation of span as previously governed 





The history of military bridging in steel spans, as 
distinct from temporary erections of wood, wire 





by the span/depth ratio. As well as an alternative 








single-truss or double-truss arrangement for chords 
and webs, Hamilton introduced the practice of 
employing two or even three tiers, one above another, | 
thus virtually doubling or trebling the possible range 


of spans while using the same standard parts. 
Because of the great increase of span thus obtained, | 
and the ingenious lapping of angle sections, one 
within another, to increase the strength as required 
by the loads on the members, this system provided 
both range and economy to an extent not previously 
envisaged in quick-erection bridging practice, while 
retaining the material advantage of using parts 
which could be easily fabricated. As a further 
contribution to range and economy, however, the 
principle of similarity was applied to provide 
several ranges, using parts of the same relative 
proportions, namely, light or half-scale scantlings 
for foot bridges or small road bridges, heavy or 
full-scale for road bridges up to 170 ft. span, light- | 
type railway bridges up to rather more than 200 ft. 
span, but carrying main-line loads, and heavy-type 
railway bridges spanning up to 300 ft. and suitable 
to carry roadways also if required. Like the Hopkins 
bridge, the Callender-Hamilton types could be used 
as permanent structures. An incidental innovation | 
was the adoption of galvanising to reduce main- 
tenance. We have described the Hamilton bridge 
on several occasions, from its earliest tests by the | 
War Department and the Ministry of War Transport. | 
It is probably not so quickly erected as the Bailey | 
bridge—which, so far as is known, appears to hold 
the record in this respect—but in total cost, whether | 
reckoned in money or in man-hours from steel- 
rolling to final setting, there is possibly little to 
choose between the two designs. 

It will be seen from the foregoing summary that 


British emergency bridging progress exhibits certain | « 


definite trends in invention and development. There 
are not merely one or two but several bridges which 
have proved their worth, and the successive inven- 
tors have probably learned much from preceding 
designs—as, we believe, they would be among the 
first to agree. So far as can be ascertained from the | 
photographs and information now released, the | 
Bailey is a “‘through” bridge of pin-connected 
truss panels, the trusses being single or multiple, 
and arranged in single, double or treble tiers, as 
circumstances may require; thus the method of 
connection appears to derive from the Martel bridge, 
and the device of duplicating the trusses and tiers 
from the Hamilton bridge. Though it would seem 
that there is still a good deal of material in such a 
double-tier or triple-tier bridge which is contributing 
little or nothing to the load-carrying capacity, this 
disadvantage is regarded, no doubt, as not too high | 
a price to pay for the benefit of a reduced variety of 
standard parts. 


There is no question that the tributes accorded 
to the Bailey bridge have been well deserved, but, 
in paying them, it should be remembered they 
are tributes also to many other deserving contri- 
butors to the present position of the science and art 
of emergency bridging ; to the succession of British 
inventors who have striven to combine in one} 
structure a number of apparently irreconcilable 
qualities, to the bridge-engineering firms and steel- 
makers who have been responsible in no small 
measure for the progress made, and, not least, to 
the Royal Engineers field companies, whose 
advanced technique in assembling bridges—under 
fire, by night, and in the face of difficulties of all 
kinds—has set the seal on the inventors’ ingenuity 
and the manufacturers’ craftsmanship. The engi- | 
neering world has yet to hear their splendid story. 
No doubt it will be told in due course ; but we hope 
that those whose duty it is to authorise such dis- 
closures will not forget that there is a technical 
public as well as a general public, and that technical 
progress cannot thrive indefinitely on an undis- 
criminating policy of official secrecy. The present 
improvements have resulted directly from know- 
ledge of what has gone before, and the improve- 
ments of the future will depend similarly on the 
dissemination of the information and experience 
now being gained. The intention behind the 
Official Secrets Act and the many subsequent | 


restrictive regulations is excellent, but their un- 
intelligent application when the immediate need is 
past may easily do harm by retarding developmert. 


| fluctuating 


| allowances in kind) of the wage-earners. 
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THE STATISTICS OF 
COAL PRODUCTION. 


Ir is a long time since any Government depart- 
ment has presented to Parliament a more informative 
publication than the Statistical Digest from 1938 
(Cmd. 6538)* in which the Minister of Fuel and 
Power has assembled the more important of the | 
returns relating to the coal-mining industry for the | 
calendar years 1938 to 1943, inclusive. Some of 
the tables extend to include the first quarter of 
1944, and others are based on the “coal year,” 
covering a period approximately from May 1, when 
stocks are at their lowest and re-stocking begins, to 
April 30; but, broadly speaking, the survey relates 


| to the six consecutive calendar years and therefore 


gives a direct comparison between the pre-war 
circumstances of the industry and the widely 
conditions of the war years. The 
returns are given on a national basis and also, in a 
majority of the production and employment sta- 
tistics, on a district basis. 

The survey is divided into five parts. The first | 
deals with production, employment, etc., and gives | 
such information as the number of mines at work, 
the production of saleable coal, the number of wage- | 
earners employed and the output per head, the | 
number of wage-earners subdivided into age groups, | 
the output per manshift, manshifts and tonnage lost 
from causes other than absenteeism, a fairly detailed 
analysis of the extent and incidence of absenteeism, | 
and the progress made in mechanisation of the pro- 
cesses of getting and conveying the coal. The 
second section is concerned with the consumption 
and distribution of coal, summarised in relation to 
coal years” and to the different grades of coal, | 
classes of consumers, and coalfields; and, in the 
ease of house coal, the number of merchants, 
grouped according to their average weekly disposals. 
The third part relates to safety, health and wel- 
fare, and sets out the statistics of accidents, and the 
provision made of canteens and pithead baths. 
Finance and wages are the subjects dealt with in 
the fourth section, which presents the production 
costs, proceeds and profits of the industry, and the 
average weekly cash earnings (and the value of 
Finally, 
there is a section devoted to the production of 
gas and of electricity. 

The output of saleable coal, which rose from 
226,993,200 tons in 1938 to 231,337,900 tons in 
1939, has fallen steadily since the latter year. In 
1940, it was 224,298,800 tons ; in 1941, 206,344,300 
tons ; in 1942, 203,633,400 tons ; and in 1943, only 
194,493,000 tons. These figures are exclusive of the | 
output of opencast coal, which was first worked 
in 1942; the progress of this development was 
reviewed in these columns last week, in an article 
on page 12, ante. It may be noted, however, that 
even if the opencast tonnage were added to that of 


|the mined coal the totals would still show a pro- 


gressive decline. The numbers of wage-earners on the 
colliery books, with the respective outputs per | 
head per annum in brackets, were, in 1938, 781,700 
(290-4 tons); in 1939, 766,300 (301-9 tons); in 
1940, 749,200 (299-4 tons); in 1941, 697,600) 
(295-8 tons); and in 1942, 709,300 (287-1 tons). | 
The figures for 1943 are not directly comparable, 
owing to modifications in the method of making | 
the return. 

It was pointed out nearly 20 years ago, in the 
report of the Royal Commission on the Coal Indus- | 
try (1925), that the method of comparing outputs 
per head of the wage-earners employed was funda- 
mentally inaccurate, because so much depends on | 
the physical conditions of the individual mine and | 
the efficiency of management. That report quoted | 
the figures for the years 1922-25 to show how mis- 
leading such attractively simple comparisons can be ; 
in those four years, the respective outputs per head 
were 217 tons, 229 tons, 220 tons and 217 tons, | 
but the corresponding outputs per manshift were 
18-02 tons, 17-83 tons, 17-52 tons and 18-02 tons. 
The figures of output per manshift before the war 
and until the end of 1942, it is pointed out in the 
present digest, were incomplete, and have now been 
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replaced by calculated figures related to the total 
numbers of employees and the total saleable out put ; 
but the figures given for 1943 and 1944, it is stated, 
are broadly comparable with those for earlier years 
from 1938 onward. They show, in combination 
that the outputs of saleable coal per manshift 
worked at the coal face were as follows, the tivures 
in brackets representing the coal-face manshifts 
worked, expressed as percentages of all manshifts 
worked : 1938, 2-95 tons (38-03 per cent.) ; 1939, 
1940, 2-93 (37-04); 1941, 2-94 
(35-96); 1942, 2-87 (35-94); and 1943, 2.75 
(37-48). The comparable figures for the first 
quarter of 1944 (which, however, are provisional 
only) are 2-72 tons and 37-33 per cent. Com. 
parisons are complicated by the fact that the present 
definition of a face“worker—“ those engaged at the 
coal face and on roadways within 20 yards of the 
coal face, but excluding those engaged on changing 
tubs on gate-end loaders ’’—has been in force only 
since 1943. 

The analysis of absenteeism relates to the year 
1943 (the figures being given for the complete year 
and also for the four quarters of the year) and for 
the first quarter of 1944, with a further subdivision 


|into face workers, other underground workers, and 


surface workers, separate totals being shown in 
each case for “ voluntary” and “ involuntary’ 
absenteeism. ‘ Absenteeism ” is defined as “ shifts 
lost that could have been worked,”’ the figures 
excluding manshifts lost through work not being 
available at the pit as a result of recognised holidays, 
disputes, accidents, transport difficulties, ete. The 
losses from these causes are separately rendered. 


|The interesting fact emerges that the percentages 


of manshifts lost (including both voluntary and 
involuntary losses) are consistently greater among 
face workers than those of “ all workers.”’ In 1943, 
for example, voluntary absenteeism per week per 
faceworker was 6-1 per cent. and involuntary 
absenteeism, 9-0 per cent., a total of 15-1 per cent. ; 
but the corresponding figures for all workers, at the 
face and elsewhere, were 4-9 per cent. and 7-5 per 
cent., a total of only 12-4 per cent. For the first 
quarter of 1944, the respective percentages were 
5-8 and 9-0 (= 14-8), and 4-7 and 7-7 (= 12-4) 

In addition to this general analysis, a more de- 
tailed survey was made of three selected weeks—a 
normal working week, a pre-holiday week, and a 
post-holiday week, all in the five weeks ended 
January 1, 1944—to ascertain the day-to-day varia- 
tions in voluntary and involuntary absenteeism. 
The respective averages for the three weeks were, 
for face workers: voluntary, 6-26 per cent., 4-53 
per cent. and 11-72 per cent.; and involuntary, 
11-07 per cent., 8-70 per cent. and 11-10 per cent. 
The total percentage absenteeism for face workers, 
for the seven days of the normal week, amounted on 
Sunday and Monday, to 19-36 per cent. ; Tuesday, 
16-92 per cent.; Wednesday, 16-53 per cent. ; 
Thursday, 16-57 per cent. ; Friday, 15-96 per cent. ; 
and Saturday, 20-50 per cent. In the pre-holiday 
week there was a distinct improvement, the corres- 
ponding figures being, respectively, 14-17, 12-62, 
12-53, 12-40, 12-26 and 16-27 per cent. In the 
post-holiday week, however, there was a regrettable 
(but very human) falling from grace, the respective 
percentages rising to 31-22, 36-96, 21-18, 16-81, 
16-27 and 24-93. 

From Table 10 of the Digest it is evident that the 
in the British coal 
industry has not been so great as might have been 
supposed on the basis of various Governmental 


| references to this subject in the House of Commons. 
| In 1938, the number of coal-cutting machines in use 


was 7,729, and the quantity of coal mechanically cut 
was 134,957,553 tons, or 59 per cent. of the total 
output. Between 1939 and 1942, the number of 
mechanical cutters was appreciably less, and only in 
1943 did it exceed the 1938 figure, the quantity of 
coal cut by machine being then 134,131,691 tons 
a slightly less amount, but representing 69 per cent. 
of the total 1943 output. The progress of mechani- 
cal conveying was hardly more satisfactory, th 
tonnage thus conveyed in 1943 being only six million 
tons more than in 1938 and considerably less than 
in any of the intervening years, though the per- 
centage of the total output rose year by year, from 
54 per cent. in 1938 to 66 per cent. in 1943. 
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NOTES. 


Tue Fryrna Bomss. 


Tue Prime Minister’s statement in the House of 
(Commons on Thursday last, July 6, on the subject 
of the flying bombs with which the enemy have 
heen attacking ‘* Southern England ”’ since June 13, 
was timely, and probably as informative as could 
be expected in all the circumstances. It would 
be a mistake, said Mr. Churchill, to underrate the 
serious character of this form of attack: it had 
never been underrated by the Government since 
they heard, in the early months of 1943, that the 
Germans were developing a new long-range weapon 
with which to bombard London. After searching 
investigations, the main experimental station was 
located by July, 1943, at Peenemunde, on the 
Baltic, and in August it was attacked by the full 
strength of Bumber Command, when “ very great 
damage was done to the enemy and his affairs, 
and a number of key German scientists, including 
the head scientist, were killed.” About this time 
there was also located at Watten, in the Pas de 
Calais. the first of the large structures which 
appeared to be connected with the firing of a long- 
range rocket; this site also was heavily attacked, 
as were other structures which were found in great 
numbers all along the French coast between Havre 
and Calais. It was concluded that these smaller 
structures, about 100 in all, were the firing points 
for jet-propelled projectiles, smaller than the rocket 
initially envisaged ; they were bombed continuously 
until all were destroyed. But for these bombing 
operations, Mr. Churchill believed, the attack on 
London would have started six months earlier than 
it did, and on a much heavier scale. The enemy’s 
reaction was to develop a new type of launching 
structure, prefabricated and thus capable of rapid 
erection, and it was from these that the attack was 
eventually made. In all, up to 6 a.m. on July 6, 
2,754 flying bombs had been launched. A large 
number of these were shot down or destroyed by 
other means, but a certain proportion succeeded in 
passing the defences and had been responsible for 
2.752 fatal casualties. In addition, about 8,000 
persons were injured seriously enough to be de- 
tained in hospital, though a large number of these 
were there only for a few days. Of the total number 
of casualties, about 10,000 occurred in the London 
area—‘‘a target 18 miles wide by, I believe, over 
20 miles deep and, therefore, the unique target of the 
world for the use of a weapon of such gross in- 
accuracy.’ The flying bomb, Mr. Churchill added, 
was “a weapon literally and essentially indis- 
criminate in its nature, purpose and effect,” the 
introduction of which by the Germans “ obviously | 
raises some grave questions.” The rest of the 
Prime Minister’s speech was concerned mainly with 
defence and safety measures, after which there was 
some discussion regarding the advisability of holding 
a secret session of the House so that the subject 
might be debated more freely ; the decision, how- | 
ever, was against this proposal. No further tech- | 
nical details of the bomb were divulged, but it 
has been stated in a Swedish paper, quoted by The 

Daily Telegraph, that the bombs are equipped with 
radio transmitters, so that their course can be 
followed with the aid of direction-finders. 

ATMOSPHERE. 


OpricaL Errect oF BLAST IN THE 


While being fully aware that bomb stories are 
now rather a drug in the market, we believe that a 
recent experience of a member of our editorial staff 
may be regarded as of some scientific interest. A 
flying bomb, the approach of which was hidden by 
cloud, burst rather more than half a mile away 
from him, on open ground. He did not see the | 
explosion, which took place on the reverse slope | 
of a hill and was concealed by low trees; but, | 
happening to be looking exactly in its direction and 
in suitable conditions of light, he saw, before the | 
sound reached him, the blast wave in the air, in 
the form of a thin semi-circular band of shadow, 
rapidly spreading outwards like a cross-section of an | 
expanding bubble. The dark shade of the wave | 
was due, no doubt, to a variation in the refractive 
index of the air under pressure ; it was certainly 
hot attributable to dust, as the rate of expansion | 





|was uniform until the band passed out of sight— 
|in other words, until the “ bubble ” had expanded 
| so far that the observer was inside it. No dust or 
| smoke was seen until some seconds later. The 
| effect must be produced by any violent detonation, 
| though where the burst occurs among buildings or 
|other obstacles to free expansion, the wave may 
not be truly spherical; but we have not heard of 
another instance where it has been seen. with the 
naked eye. It has been reported that fighter pilots 
who have shot down flying bombs, which have 
exploded on the ground, have seen the blast wave 
as an expanding circle ; but it is not clear from the 
published reference whether what they saw was not 
| merely the physical effect of the blast on surrounding 
vegetation, etc. We should be interested to know 
whether the “bubble” effect in the atmosphere 
has ever been detected in photographs of explosions, 
and especially on cinematograph films. Of course, 
pressure waves in air, experimentally produced— 
| for example, the ‘*‘ bow wave” of a rifle bullet-— 


| have been photographed many times. 


PERMANENT Way Exarsition. 

Mention was made in our issue for June 30 (on 
page 513) of a number of permanent way exhibitions 
that are being held in London and the provinces to 
celebrate the 60th anniversary of the founding of 
| the Permanent Way Institution. The Charing Cross 
| (Underground) Station exhibition (provided mainly 
| by the London Passenger Transport Board) was 
described in our last issue. The exhibition held by 
the Great Western Railway at Paddington Station, 
which was open to the public until July 11, was 
generally similar to that at Charing Cross, but the 
point-operating machine and the signal equipment 
were of the all-electric type made by the General 
Railway Signal Company, Limited, and the many 
excellent photographic views of permanent way 
construction and repair work were taken mainly 
from the records of the G.W.R. Among the views 
of experimental lengths of track were several showing 
applications of concrete sleepers and steel sleepers ; 
the latter were of the Sandberg and Ebbw Vale 
types, which do not require separate chairs. With 
its many harbour works, the G.W.R. has a wide 
experience of timber preservation; samples of 





creosoted and uncreosoted timber piles and sleepers | 


showed very clearly the benefits to be derived from 
thorough impregnation. Treated piles, with only 
a thin penetration of creosote, were seen to be eaten 
almost hollow by sea worms in about two years. 
Certain timbers, notably Douglas fir, require to be 
incised before they can be made to absorb the 


requisite amount of creosote for their preservation. | 


Sections taken from impregnated Douglas fir 
sleepers that had been incised first could be com- 
pared with others that had been treated in the 
natural state ; a much greater depth of impregna- 
tion was observable in the incised samples. With 
its long and interesting past, the G.W.R. was able 
to show some exhibits of historical interest ; these 
included some relics of the old broad-gauge system 
and a fine model of the Ponsanooth timber viaduct 
by Brunel. Short lengths of cast-iron fish-bellied 
track were also on view; these were taken from 
the Avon and Gloucester Railway, the Plymouth 
and Dartmoor Tramroad, and other lines now 
abandoned or absorbed by the G.W.R. An exhibit 
of particular interest was a relic of the atmospheric 
railway that worked more or less regularly from 1847 
to 1848 between Exeter and Newton Abbot. This 


| relic was a three-foot length of the atmospheric 
Failure of the system was attributed to the | 


pipe. 
action of the atmosphere and of rats on the leather 


seal running along the top slot in the pipe. Trains | 


would normally run at 30 to 40 miles an hour, 


| 








Toe Marx XIV Boms Sieur. 


| Nearly two years after its introduction into the 
| Royal Air Force, the Air Ministry have disclosed 
the existence of a new British bomb sight, the Mark 
| XIV, which was designed to avoid the necessity 
| for holding a bomber on a straight and level course 
while aim was being taken. According to the 
official statement, “even on the experience of the 
| first few months of war it was clear that, over 
| important targets, the flak would be too intense for 
| this text-book technique ” ; consequently, “British 
| scientists were asked to design a new sight . . which 
| would be accurate even though the bomber had to 
| take evasive action.” The first Mark XIV sights 
|were delivered to the new Pathfinder force in 
| August, 1942, and before long it was in use through - 
out Bomber Command. The sight consists of two 
units, the sighting head, situated in the nose of the 
| aircraft. and the computer, which makes the neces- 
| sary adjustments for the speed and direction of the 
| wind, the speed of the aircraft through the air and 
| over the ground, and the altitude. The last three 
of these settings can be made before the aircraft 
| leaves the ground, so that the only adjustments to 
be made in the target area are the allowances for 
|wind speed and wind direction. The pilot can 
| take evasive action almost up to the moment of 
| release, and accuracy of aim is assured even though the 
' aircraft may be climbing or making a banked turn. 


| ConTROL OF LanpD DEVELOPMENT. 


| A new Order has been drafted by the Minister 
of Town and Country Planning, which may have 
considerable influence on schemes for the expansion 
of industrial firms as well as affecting proposed 
developments by publie¢ utility undertakings. It is 
| known as the Town and Country (General Interim 
Development) Order, 1944, and revokes the 1933 
Order with similar title and all special interim 
| development Orders made under section 10 of the 
Town and Country Planning Act of 1932. The 
| justification claimed for the new Order is that the 
war and the changed outlook on planning have 
materially altered the requirements to be met in 
the exercise of planning control, and that the Town 
and Country Planning (Interim Development) Act, 
1943, has given wider powers of control to local 
authorities, the practical application of which needs 
to be more precisely defined. It is proposed that 
the new Order shall remain in force only for the 
duration of hostilities, after which a further Order 
will be made. The draft Order defines the degree 
|of control to be exercised by setting out five cate- 
gories of development which are ordinarily to be 
permitted. These are (a) development carried out 
by a body exercising statutory powers on land 
specifically designated by Parliament (for example, 
in connection with the construction of a new water- 
works); (6) development, by a local authority 
or a statutory undertaker, which has been sanc- 
tioned by a Government department before the 


| Order came into effect ; (c) the restoration of war- 
|damaged property, except where this involves an 


increase in size or “a material alteration” of the 
exterior of buildings; (d) alterations to existing 
buildings, or the maintenance of them, provided 


|that no change in the exterior or the use of the 


buildings is involved; and (e) certain specified 


| categories of development carried out by statutory 
| undertakers and certain other authorities. 
| lopment works included in (a) are limited to those 


Deve- 


authorised by statute before the date of the new 
Order; it is explained that, in the case of future 
statutes, the Minister proposes to secure any neces- 
sary planning control during the passage of the 
enactment. The categories listed under (e) include 


but if a fault developed in this seal the vacuum | such constructional and other works as might be 


could not be maintained in the atmospheric pipe | 


and consequently the trains would come to a stand- 
still. It is interesting to speculate whether this 
railway, which was so nearly successful, would have | 
survived and become a pattern for similar ones | 
elsewhere had a rubber or Neoprene seal been | 
available to ensure a greater degree of reliability in | 
working. Faced with a difficulty that was then | 
insuperable, Brunel recommended the abandonment | 
of the atmospheric system in favour of steam loco- | 
motives, which had already had to be used over | 
the same route on frequent occasions. 


undertaken by railway companies or by the autho- 
rities responsible for docks, harbours, canals, the 
supply of gas, water and electricity, etc. In certain 
special circumstances, however—for example, where 
there are proposals for the redevelopment of an 
area—control may be exercised even in the case 
of these ‘‘ permitted ’’ categories. These special 
circumstances are stated to be set out in the draft 
Order, but it appears that the only “ special cir- 
cumstance ” which really matters is the Minister's 
opinion ; and that Article 16, as drafted, would give 
him power to take any action that he likes. 
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The effect of using flexible gears is investigated, ang 


LETTER TO THE EDITOR. THE DYNAMICS OF AXLE- numerical calculations are carried out on an existing 


THE OPENING OF CAEN ELECTRIC 
POWER STATION. 


To THe Eprror or ENGINEERING. 


HUNG ELECTRIC TRACTION | 
MOTORS. 


By O. I. Butter, MSc, AMILEE. | 
| 


THE use of axle-hung traction motors has been 


drive. 

An idea of the problem is given by Figs. 1 ang 9 
from which it will be seen that part of the total mage 
(M, say) of the motor is spring-suspended from the 
motor bogie at the point S. The total impulse p 
imparted to the pair of road wheels by simultaneous 


Sir,- “It is unlikely that the Ferranti alternator in severely criticised by J. D. Twinberrow* and others | obstacles, such as high rail joints, may be regarded 
the original electric light station at Caen is still | in the past and the suggestion has been made that | as the sum of the following component impulses : 


running, but an interesting reminder of it and its 
ceremonial starting up comes to light in a letter 


this type of drive should be eliminated from all 
| designs of electrically operated locomotives and | 


P,, transmitted to the motor frame via the pair of 
axle bearings; P,, transmitted to the motor arma. 


from Dr. S. Z. de Ferranti, written some 50 years | motor-coaches, excepting only light stock and | ture via its pinion (at the point in the pitch circle 


ago to tell Mrs. de Ferranti all about it. It is dated 
June 10, 1894. The doctor had had to hurry away 
from the official opening of the Portsmouth station, 
which has just celebrated its jubilee, to attend the 
ceremony at Caen. The following extract from his 
letter seems of particular interest to-day, when 
Caen features so prominently in the front page 
news : 

“No doubt you had my wire from Caen. It is a 
pretty old place with wonderful old churches, three 
of which I have visited. 

“When I got to Southampton on Friday night 
I found to my great pleasure that instead of the 
old boat in which I crossed before, there was a 
fine new one very comfortable and making the 
passage in about six hours. 

“I arrived at Havre in the morning and had 


| shunting tractors confined to low speeds. However, 
| experience in this country and abroad has led to a} 
| more optimistic view and shown that it is capable | 

of excellent operation on main-line tractors up to 
| speeds of at least 70 m.p.h. In particular, the high 
| adhesion efficiency obtained by suitable arrange- 
|}ment of the motors in the individual bogies; its 
| simplicity of mechanical construction in providing 
| individual-axle drive with low initial and mainten- 
| ance costs ; and the availability of the motor-coach | 
| for carrying passengers are factors which give it an 

unrivalled superiority as far as city and suburban 
| traffic are concerned. 

The impacts experienced at rail joints, with con- | 
| sequent wear of the track and road-wheel tyres, 
| constitute a complicated problem, the theoretical 
solution of which tends to be rather unsatisfactory | 


where its teeth mesh with those of the gear wheel) ; 
and P,, which is the net impulse imparted to the 
rigid mass M, comprising the road wheels, gear 
wheel, axle, axle boxes and liners. 

It will be assumed (a) that the separate centres-of. 
gravity of the motor frame and armature coincide 
on the centre-line of the motor-shaft ; (6) the nose 
of the motor is freely suspended at the point S such 
that no impulse is imparted to the bogie via the 
motor frame; (c) the motor shaft and road-whee] 
axle lie in the same horizontal plane ; and (d) each 
of the impulses imparted to the individual road 
wheels acts vertically upwards through the centre. 
line of the axle. The accuracy of these assumptions 
will be commented upon later. 

A convenient method of attacking the problem, 
originally due to Dr. Carter, is to regard the total 


breakfast on board whilst at anchor alongside the | due to the presence of various indeterminate quanti-| impulse P, + P, applied to the actual motor as 


quay. 
“I then visited the E.L. Station and afterwards 


at 11 a.m. took the small steamer for Caen, which | 


brought me there by about 2 p.m. 
pretty trip up the river to Caen. 


It is a very 


“I was met at the boat*and found that evervy- | 


thing was ready to commence the opening of the 
station. 


*“ The building is a very good one and my machine 


looks very well. 

“At six o’clock in the evening the Bishop of 
Bayeux came to the works attended by about 
20 priests. 
the machinery was blessed. After this the Bishop, 
who is a very old man with a very kind face, turned 
on steam to the engine, set it going, and lit up 
the lamps, much.as you saw at Portsmouth. 

“I was introduced to him and he was very 
pleasant. He told me he knew Cardinals Wisemann 
and Newman. The people of Caen, which is 
quite Norman, are very English in their general 
appearance. 

“ After the ceremony, the directors had dinner 


in the station and afterwards received everybody | 


of note in the town. 


‘“* Everybody was delighted and very proud to} 


think that they had such an installation in Caen. 


If you see Mr. Ellis you can tell him that this| 


time I had a very good dinner and that there was 


not a shade of a blink even to the most critical 








eye. 
Yours faithfully, 
FERRANTI, LIMITED. 
R. J. Hesperr. 
Hollinwood, 
Lancashire. 
July 5, 1944. 
TUNNEL EXCAVATION IN THE ARGENTINE.—In the 


construction of a new aqueduct to augment the supply 
of water to the city of Mendoza several tunnels, ranging 
in length from a few yards to over a third of a mile, have 
been excavated ; their combined length is approximately 
one mile. An account of the works which had to be 
carried out is contained in an article by Mr. A. F. Lopez in 
the Boletin de Obras Sanitarias de la 

published in Buenos Aires in April, 1944. 


THE Srrk WitiiAM J. LaRrKe MepAL.—The Council of 
the Institute of Welding have awarded the Sir William J. 
Larke Medal for 1944, together with a prize of 50l., to 
Mr. H. W. Clark, M.Inst.C.E., for his paper on “ Some 


Applications of Arc Welding, Embodying Specific Details | 


of Welded Work.” Mr. Clark is Assistant Engineer 
(Bridges and Structures) in the department of the Chief | 
Engineer (Civil), London Passenger Transport Board. | 


\ second prize, of 301., has been awarded to Mr. Rudolf 
Drucker; a third prize, of 101., to Mr. P. Hastie; and a 
fourth prize of 101. is shared between Mr. J. R. Ferguson | 
and Mr. G. Foster B.Sc. (Hons. Eng.). 





Various hymns were chanted and then | 


Nacién No. 82, 
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|and Mr. Twinberrow has undoubtedly assisted in 
a better understanding of the problem and led 
| to improvements in the design of the drive to give 
good riding qualities and a reduction of stress in the 
track. The object of the present article is to 
evaluate the individual impacts which occur through- 
out the drive, since they are of particular importance 
in the design of the motor shaft, the axle, and their 
| bearings. It is shown that the impact experienced | 
by the commutator-end axle bearing is not merely 
| some fractional part of the total impact P, trans- 
mitted to the motor frame via the axle bearings, | 
| but can be more than three times the value of P,. 
It is shown also that the suggestion by Dr. Carter, 
that the total impact transmitted to the uncushioned 
mass of the motor be regarded as taken wholly by 
the road wheel which encounters the rail joint, may 
be as much as 40 per cent. in error, due to the fact 
that no consideration has been given to the rotational | 
velocity imparted to the motor in the vertical plane, | 
transverse to the track. Consideration of this factor 
is obtained by treating the problem as a three- | 
| dimensional one, and leads to a more favourable | 
comparison of the axle-hung drive with the side-rod | 
drive, since the major part of the deadweight per | 
axle inthe latter arrangement is concentrated imme- 
diately above each running rail. 
A general solution is given which takes account of | 
the fact that the centre of gravity of the motor may | 
be appreciably removed from the centre of the track, | 
and the road wheels subjected to simultaneous, but | 
different, changes in vertical velocity while retain- | 
| ing contact with the running rails. Some considera- | 
tion is then given to the problem presented when the 
flexibility of the axle-bearing springs is such that 
the impact is capable of throwing the road-wheels 
momentarily out of contact with the running rails. 


| 





* See ENGINEERING, vol. 131, page 593 (1931), and | 


Proc. I.Mech.E., vol. 122, page 51 (1932). 
t Railway Electric Traction, page 83. 








‘ 


uncushioned mass, m say, which is located rigidly 
on the road-wheel axle with its centre of gravity 
opposite the centre of gravity of the motor (t.¢., at 
the point G in Fig. 2). Thus, the mass m subjects 
the road wheels and running rails to the same total 
impulse as the actual total mass M of the motor. 
With regard to changes of rotational velocity in 
the longitudinal plane (see Fig. 1) the total system 
of axle, wheels and motor rotate as a rigid body. 
Consequently, if I, is the moment of inertia of the 
motor frame about the motor shaft, the velocity v 
of the point G is given by :— 
P,+P, Pi +P, . Pia* 
ae 
Any change w, in the rotational velocity of the 
mass M, about the axle is given by : 
d 
P,R — FS 


a ee 
1, 
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(1) 








where I, is the moment of inertia of the mass M, 
about the axle, R is the pitch-circle radius of the 
gear wheel, d is the diameter of the road wheels, 
and F is the total frictional force existing between 
the road wheels and running rails multiplied by the 
small interval of time for which the impacts occur. 
It will be appreciated that, when the motor 1s 
travelling in front of the driving axle, w, is an 
increase in the counter-clockwise rotational velocity 
of the road wheels, and since the axle-boxes cannot 
move forward at a greater velocity than the horn- 
blocks, w, can develop only when slipping of the 
road wheels occurs. 

Since we are concerned only with the small 
interval of time during which the impulse P, exists 
| between the pinion and gear-wheel teeth, that &. 
|the instant during which they move together to 
| permit of mutual action and reaction, it follows 
that :— il 
| Up Tr J 4 = Vw — wR, 
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qhere tp and v, are the upward translational 
selocities of the centres of the pinion and gear wheels, 
respectively, I, is the moment of inertia of the 
armature about its shaft, and r is the pitch-circle 
radius of the pinion. That is :— 

P,r? P,a* 
wtp). ae 

I, 

The above equations are sufficient to solve the 
roblem when the value of F is known. It will be 
evident that the change in the rotational velocity 

F 2R 
can exist only if, from equation (2), Pp <7 
2 
The value of F is settled by the steady pressure due 
to the proportion of the weight of the motor-coach 
carried by the driving wheels, in addition to the 
further frictional force called into play by the total 
impact P. In practice, it appears safe to assume that, 
provided the wheels maintain contact with the run- 
» « 


w sR + 


Ws 


2R 
ning rails, P.> a and therefore no slipping of 
2 
the wheels occurs; that is w, = 0. Consequently 
from equation (3) : 
P I,r? 
Bae ote (4) 
P, I,a? 
and from equations (1) and (4) : 
I, + (1+ kj! 
on V Pe. A. ie AN. ae i (5) 
_ | sae, + (l+e) i, | s» 
R ; 
where k > = gear ratio. 


This expression shows that the value of m, as 
previously defined, is independent of the transverse 
displacement of the centre of gravity of the motor 
from the centre of the track. 

Although the value of m is independent of the 
transverse disposition of the motor, the total 
impulse P, + P, transmitted to the motor is the 
product mv, and this is affected by the disposition 
of the motor when the road wheels are given unequal 
velocities, due to encountering unequal obstacles. 
It may be readily proved that if v, and v, are the 
vertical velocities imparted to the road wheels at 
the pinion-end (P.E.) and commutator-end (C.E.) 
of the motor respectively, and c, and c, are the 
distances from the point G to the respective road- 
wheels, then : 

C1 Up + Og¥, 


Cy + Cg 


Cy Ug T Cg Xy 
c 


where ¢ =c, +c, = track gauge, as shown in 


(To be continued.) 








SINGLE-OPERATOR WELDING 
EQUIPMENT. 


WELDING now plays so large a part in machine con- 
struction that even the smallest workshop cannot 
be regarded as complete without welding equipment of 
one kind or another. Oxy-acetylene welding has 
generally been favoured in garages and other places 
where the amount of work to be done is not very 
great. The equipment is cheap in first cost, and, 
being independent of any electrical supply, it finds 
ready application even in the most backward rural 
areas. The application of electric welding has been 
delayed in some cases by the want of uniformity in elec- 
tric supply systems, and perhaps more so by the delay 
in changing over from direct-current systems. To 
obtain from a direct-current supply the heavy currents 
needed for welding it was necessary to employ a costly 
motor-generator set to transform a medium current at a 
relatively high voltage into a much heavier current at 
a relatively low voltage. However, for some years 
now, alternating current has been coming into more 
general use so that in most districts a static transformer 
can be employed to fulfil requirements that formerly 
necessitated the use of a motor-generator or converter. 
Advantage has been taken of this to develop simpler 
types of electric-welding apparatus, and one example 
of this, by Messrs. Johnson and Phillips, Limited, 
Chariton, London, S.E.7, is shown in the accom- 
panying illustration. The set consists of an air- 
cooled moving-coil transformer, which is used by 
itself, or with an auxiliary choke coil connected in 
series to give, when required, a lower range of weld- 


lof up to % in. in thickness. 





| 
from the secondary winding, so that the inherent 


reactance of the transformer is variable over a wide 
range. A weather-proof condenser for power-factor 
improvement can be accommodated at the end of the 
unit if this is desired, but it is not included as standard. 

The welding current can be varied smoothly and 
continuously through two ranges, a lower range from 
30 amperes to 60 amperes, suitable for material of 
up to 14 gauge in thickness, and an upper range of 
from 60 amperes to 250 amperes, suitable for material 
A pointer, working in 
conjunction with the operating handle, indicates on 
one of two vertical scales the current obtainable for 
any particular setting. The right-hand scale applies 
when the low-current range is in use and the left-hand 
scale is for the high-current range. The equipment is 
suitable for welding all ferrous metals and ferrous 
alloys, and it may be operated with any type of 
coated electrode. On the low-current range an 
electrode size of 16 s.w.g. to 14 s.w.g. will generally be 
suitable ; on the higher range the size will vary from 
12 s.w.g. to 4.s.w.g. All figures are given as a rough 
guide only ; the actual requirements for any particular 
operation will vary with the heat capacity of the work 
and will have to be found by experience. 

The welder is suitable for connection in one phase 
of a three-phase 50-cycle supply. The input voltage 
may be 440, 420, 400, 380, 220, 210, 200, or 190, 























and hand links are provided for the selection of 
the appropriate tappings. A 60-ampere double-pole 
ironclad switch is included to isolate the transformer 


| from the mains supply in compliance with Home Office 


regulations. The incoming supply cable is provided 
with brass glands or stuffing boxes to prevent the 
entry of moisture. There are facilities for earthing the 
metal housing of the welder and also the work in hand. 
The welding rating is 22-5 kVA, and the continuous 
British Standard rating, based on a diversity factor of 
70 per cent., is 15-75 kVA. 

A feature of the design of this welder is its port- 
ability. It is mounted on two rollers of 6 in. in 
diameter and a castor. Perambulator-type handles on 
the top of the housing enable the set to be moved 
easily from one point of application to another, al- 
though its weight is 530 lb. The overall size is 39 in. 
by 22 in. by 37 in. high. Accessories supplied as part 
of the equipment include an electrode holder with 
5 yards of flexible welding cable, and a return lead of 
the same length. 





NEW AMERICAN LOCOMOTIVES.—Ten 4-8-4 type freight 
locomotives, recently built by the American Locomotive 
Company for the Lehigh Valley Railroad, are of interest as 
being representative of the very large number of eight- 
coupled locomotives placed on American railways in both 
freight and passenger service during recent years. The 
cylinders, two in number, have a bore of 26 in. and the 
piston stroke is 32 in. Piston valves, 12 in. in diameter, 
are given a maximum travel of 8% in. by Baker-type valve 
gear. The driving wheels have a diameter of 70 in., and 
the boiler pressure is 255 lb. per square inch. At 85 pen 
cent. of this pressure the tractive effort is 66,700 lb. The 
grate area is 88-3 sq. ft. and the evaporative heating 
surface is 5,376 sq. ft., of which 494 sq. ft. are provided by 
the firebox with its combustion chamber and siphons. 
The superheater surface is 2,095 sq. ft. The total weight 
in working order of the engine (without the tender) is 





451,000 lb., of which 274,500 Ib. is carried on the driving 
wheels. The tender, with a water capacity of 20,000 U.S. | 


NOTES FROM NORTH AMERICA. 


THE special Army training courses which have been 
operated at Canadian universities for several months 
are to be discontinued after the present academic year. 
About 1,200 men have been given this special one-year 
training, equivalent to the first year of a regular engin- 
eering course at a university or college, while serving 
in the Canadian Army. The plan was to give basic 
engineering training to potential officers, but since the 
Army call-up age has been reduced from 20 years to 
18} years, there is a surplus of officers, so that further 
recruits are not needed. Engineering training in 
Canada will continue as in peace time ; but all students 
are regarded as “‘ wards of the Government ” and must 
maintain certain standards to be allowed to continue 
their studies. 

Recommendations for deepening the Mississippi 
River to provide a 12-ft. navigation channel between 
Cairo, Illinois, and Baton Rouge, Louisiana, were con- 
tained in a recent report to the United States Congress 
by the Mississippi River Commission. The present 
channel is 9 ft. deep. The preparation of the report 
was authorised by the committees of Congress, which 
requested the Chief of Engineers, United States Army, 
to investigate the advisability of deepening the 
navigable channel for flood control and navigation. 
The Commission’s report recommended 230 miles of 
new revetment between Cairo and Baton Rouge, in 
addition to the 97-5 miles already in place. The length 
of channel between the two points is 737 miles. Several 
years would be required to do the work, which would 
cost 200 million dollars at current prices. Brigadier- 
General Max C. Tyler, President of the Commission, 
observed that the war had re-emphasised the value of 
the Mississippi River as a transportation medium, and 
pointed out that more than 1,000 ocean-going vessels 
had been constructed at inland shipyards in the United 
States and ferried to the sea through the Mississippi 
and its tributaries, which had made possible the use of 
manpower and shipbuilding facilities not otherwise 
available. The river was now carrying over 9,000,000 
tons of freight annually, but would handle a greatly 
increased amount faster and more efficiently when the 
proposed work was finished ; some barge line operators 
estimated that the deeper channel would enhance 
operating efficiency by 25 per cent. The report covers 
many problems that have troubled United States Army 
Engineers in trying to control the stream. The building 
of levees has confined flood waters to relatively narrow 
floodways, thereby requiring massive levees for ade- 
quate protection ; also, the meandering of the river is a 
constant threat to this levee system. The construction 
of cut-offs in recent years has resulted not only in 
shortening the length of the channel, but has reduced 
flood heights in certain reaches. The report maintains 
that the proposed channel-deepening programme is 
necessary to hold the river in its present bed and to 
retain the benefits of these cut-offs. The results of a 
series of studies conducted at the United States Water- 
ways Experiment Station at Vicksburg, Mississippi, 
relating to the problem of river meandering and pro- 
tection of the existing levee system, are contained in 
the report. Considering these experimental results in 
the light of their years of observation of the river, the 
Commission concluded that properly located bank- 
stabilisation works, in combination with dredging, 
could improve both the low-water navigation channel 
and the flood-carrying capacity of the river. The 
Mississippi will regain the length by which it has been 
shortened unless its present alignment can be fixed by 
stabilisation works, and if it does so, the lowering of 
flood heights that has been obtained will be lost. 
Navigation interests testified that there was an urgent 
desire for a deeper channel, and pointed out that 3 ft. 
more depth would reduce resistance to towing, increase 
speed, particularly upstream, and increase safety of 
navigation. They also supported the proposed bank 
stabilisation programme. 

The first world-wide commercial] air line in the history 
of United States aviation was foreshadowed by a pro- 
posed alliance between American Airlines, Inc., the 
largest American domestic air line, and American 
Export Airlines, Inc., one of the two American peace- 
time trans-Atlantic air carriers. The proposal by 
which American Airlines would acquire, for 3,000,000 
dollars, control of American Export Airlines, is being 
considered by the United States Civil Aeronautics 
Board. It was initiated by the Board itself, which has 
opposed control by American Export Lines, Inc., a 
steamship company. Should approval be forthcoming, 
American Airlines will add to its domestic mileage the 
New York-to-Ireland schedules of the controlled com- 
pany. In addition to this service, American Airlines 
has undertaken much work for the United States Army 
Transport Command, and American Export Airlines has 
done similar work for the United States Navy Air Trans- 
port. Although military secrecy surrounds the details of 
operation, it is known that American Airlines is now 


ing currents. Rotation of the operating handle | gallons, and a fuel capacity of 30 U.S. tons, has a weight | maintaining schedules that represent a great advance 


causes the primary winding to move towards or away | of 304,400 Ib. when loaded to two-thirds of its capacity. | on normal peace-time services in Africa and Asia, and 








30 


possibly in Australia as well. While American Export 
Airlines flies only a small proportion of the mileage 
flown by Pan American Airways, it has maintained 
since 1940, regular services to Europe and South 
America. The request for approval by the Civil Aero 
nautics Board demonstrates the opposition of most 
American air companies to the “ chosen instrument ” 
principle of post-war aviation, by which one company 
would be permitted to monopolise the field. A Bill 
embodying this proposal has been filed in the Unite: 
States Congress. Mr. R. 8S. Damon, the vice-president 
and general manager of American Airlines, in speaking 
of the proposed plan, claimed that it would provide, to 
meet European competition, “‘ a system strong enough 
to cope with the best Europe has to offer, and with its 
teeth sharpened by American competitive methods. 
Timber bowstring trusses of 200 ft. span have been 
used in building an addition to the Ryan Aeronautical 
Company’s plant at San California, on the 
grounds that they were the most economical and re 
quired a minimum of critical materials. In this plant, a 
governing need was wide floor spaces unobstructed by 
columns. The adoption of the bowstring type of 
truss not only offered economy of material in the truss 
itself, but the advantages of lower side walls and less 
leverage for horizontal forces. The building is 200 ft 
by 570 ft. in plan and has a clear height of 35 ft. under 
the bottom chord of the roof trusses, which are 25 ft. 
high and are spaced 19 ft. apart. All the joints have 
metal connections. The upper chords of the trusses 
are laminated, consisting of six 3 in. by 12 in. timbers 
This design permitted the use of smaller sections of 
timber and simplified the formation of the curve. The 
lower chords are solid 12 in. by 14 in. timbers, joined 
with steel splice plates. The component parts of the 
trusses were constructed to template at the timber 


Diego, 


mill. To minimise shrinkage and distortion, all the 
timber was treated in a hot solution of wood pre- 
servative. Particular care was used in making the 


diagonal joints, and where steel keys were employed 
at heel joints and in lower chord splices, space was 
left for pouring in molten lead. This is reported to 
have resulted in good fits and an equal distribution of 
stresses among the keys. The resulting stiffness and 
uniformity of deflection are said to be very satis- 


factory. All vertical members, being in tension, are 
steel rods 14 in. in diameter. All diagonals are in 
compression, and are 8i n. by 12 in. timbers. 

Until recently, only forged materials were con- 


sidered suitable to meet the exacting requirements in 
manufacturing exhaust-driven turbo supercharger 
bucket wheels, but recent developments by the General 
Electric Company have shown that these buckets 
can be precision-cast and welded to the solid forged 
stainless-steel wheel, thus saving much machining. 
The stainless-steel wheel is drilled and slotted to close 
limits to take the buckets. Much of the machining 
on bucket forgings was slow milling to contour, and 
there were several supplementary operations in burring, 
fitting, and fastening the forgings to the wheel, as 
well as a great deal of machine work in making and 
replacing dies. With the precision castings, only 
simple grinding is done on the buckets before assembly. 
Wheel machining is confined largely to simple turning 
and grinding, but assembly requires a rather special 
welding set-up and the employment of highly skilled 
welders. It is necessary also to X-ray all buckets 
individually and, later, the assembly after welding, 
but this is done on a quantity basis with little delay 
Forged buckets also were X-rayed. Assembly con- 
sists in filling the annular grooves with weld metal 
between the set of buckets and the central disc. Before 
this is done, however, the buckets are precisely posi- 
tioned in a fixture. Assembly is done by women, 
with the fixtures on a roller conveyor. After the buckets 
are in position, the central disc is put in place and then 
the fixture with its charge is set in a holder and placed 
in an electric furnace, where it is heated to 600 deg. F. 
It is next transferred by a hoist to a dolly, in which 
it is held at this temperature while the welding is 
done. When welding is completed, the work and 
fixture, still in the holder, are returned to the roller 
conveyor and passed through a duct where a blast 
of air cools them to room temperature in about an 
hour. The weld is built up slightly above the side 
face of the wheel, and, when cool, the excess, except 
for about 0-010 in. of metal, is ground off; then the 
assembly is X-rayed. After this inspection, the peri- 
phery and side faces of blades immediately adjacent 


are ground to the finished dimensions. In effect, the 
ends of the buckets form a band which has to be 
between 0-040 in. and 0-020 in. thick around the 


periphery. Although this band is not actually con- 
tinuous, there are considerable gaps between 
buckets. A marked saving in labour as well as in 
machine time results from the use of the cast blades. 
Not the least of the benefits is that women having 
relatively little experience do nearly all the work, 
including the grinding, where experienced machinists 
operate the milling and 
Some women also weld. 


were needed previously to 


other machines required. 
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LABOUR NOTES. 


Intropuctne the discussion in the House of Lords 
last week on the Government’s White Paper on Em- 
ployment Policy, Lord Woolton, the Minister of Recon 
struction, said, in the course of his speech, that it was 
not universally accepted that we should go back to 
pre-war conditions. During the war years we had 
advanced a generation in experience and in productive 
technique. The workers in that period had shown 
outstanding adaptability ; they had learned new trades 
very quickly; they had shown great skill; and 
nowhere was that more pronounced than in the areas 
which, before the war, had suffered very largely from 
unemployment. In these former depressed areas, the 
Minister continued, it was found that there were good 
and willing workers to whom new industry could be taken 
with confidence. The proposals in the White Paper 
would receive in these areas a better balance of the dis 
tribution of industry 


According to Sir Stafford Cripps, the Minister of 
Aircraft Production, who was the principal guest at a 
luncheon in London last week of the Worshipful Com- 
pany of Coachmakers and Coach Harnessmakers, the 
relationship between employers and employees to-day 
probably requires more care and attention than ever 
before. The efficiency of production, he said, depended 
on that relationship and recently far greater attention 
had been devoted to the matter. Discipline in industry 
was essential, but it should be a discipline of mutual 
respect. Given first-class equipment and enlightened 
direction, he believed our industry could surpass that 
of any other country in the world 


Sir Frederick Handley Page, Master of the Company, 
who also spoke, said that the team spirit prevailed in 
most factories of the British aircraft industry. The 
day had gone by when employers regarded employees 
as people who could be sweated in order to increase 
profits. But too much attention was still being paid 
by the workpeople to what was in their pay-packet. 
If they wanted a share in the management, they must 
appreciate their new responsibilities which went 
beyond the contents of their pay packet. 


At a meeting last week of the Central Agricultural 
Wages Board for England and Wales formal notice was 
given by the workers’ side of their intention to ask for 
an increase in the national minimum wage to 4/. 10s. a 
week. The workers’ side consists of representatives of 
the National Union of Agricultural Workers and the 
Agricultural Group of the Transport and General 
Workers’ Union. The claim is to be discussed in detail 
at a meeting of the Board on September 6. 


A resolution was adopted at a joint meeting in Man 
chester of the Federation of Master Cotton Spinners’ 
Association and the United Textile Factory Workers’ 
Association—with which all the trade unions are 
affiliated—expressing appreciation of “the splendid 
efforts of the overwhelming majority of the cotton 
operatives of Lancashire to maintain essential supplies 
to the armed forces”’; but “in view of the serious 
deficiences in the production of cotton goods in relation 
to the urgent requirements of the present time ” urging 
‘upon all workers in the industry the necessity of 
regular attendance at work.” ‘* At this critical period 
of our military operations,” the resolution added, 
“this meeting trusts that all cotton operatives will 
exert themselves to the utmost in the production of an 
increasing volume of equipment for the support of our 
armed forces.” 

After the conference, Mr. W. R. B. Mellor, general 
secretary of the federation, said that, although the new 
tax system had been the cause of absenteeism in some 
an investigation showed that there was no 
general complaint to that effect. As a matter of fact, 
he added, absenteeism was not nearly so prevalent in 
the cotton mills as in some other industries, and the 
operatives had been exceptionally self-sacrificing in the 
attention they had given to their work. 


case 8, 


Writing in the July issue of his organisation’s Journal, 
Mr. Charles Dukes, the general secretary of the National 
Union of General and Municipal Workers, expresses the 
opinion that many of the proposals for the reform of the 
social services are in need of drastic amendment. The 
first need of the workers he believes to be full work at 
full wages. ‘‘ Unless,” he continues, “ production can 
be stepped up far in excess of our pre-war production, 
no juggling with national finance will bring into being 
any great improvement in the lives of the people of this 
country.” 
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It was stated last week at the Edinburgh confereng, 
of the National Union of Railwaymen that th: National 
Union of Railwaymen and the Associated Society 
of Locomotive Engineers and Firemen had _ presente: 
a joint claim to the main line railway companies for 
pensions for all railwaymen. They had also, it 
added, asked for a fortnight’s holiday with p 


as 


In the course of his presidential address to the annua 
conference of the National Union of Railwaymen, y, 
Fred. Burrows claimed that war wage advances wor, 
temporary expedients designéd to meet war 
ditions. 


cor 


They did not ensure standard conditions 9 


service. In his opinion, he said, the efforts of thy 
union should be directed to consolidation of pay at a; 
adequate minimum level with proportional differentials 
for skill and responsibility plus a safeguard againg 
a rise in the cost of living. That wonld be vital) 
necessary if the undertakings were allowed to continy 
as private enterprises. He was convinced, howeve; 
that only by complete public ownership of transpor 
could railwaymen be saved from disaster. 

Proceeding to discuss the political etivit f th 
movement, Mr. Burrows said that he couk t | 
deplore the constant sniping at Labour Ministers j 
the Government by members of their ow party 
Labour Ministers had very difficult jobs, and th 


movement had every reason to be grateful to t em for 
the splendid work they had during the most 
difficult and trying period ever known. More har: 
union and labour m« 


done 


was done to the trade mer 
by some of its pseudo friends than by its avows 
enemies. Neither movement could be destro 1 tror 


without, but it could be disrupted from within 
sowing suspicion distrust of its leaders and | 
endeavouring to split the two wings of the party 


and 


A resolution welcoming the Labour Party's scheme 
for the post-war organisation of British transport or 


a national basis ** with service to the community rather 


than profit-making as the guiding method,” was 
adopted by the annual conference of the Nationa 
Union of Railwaymen. Speaking in support of 


Mr. Benstead, the general secretary of the organisation, 
declared that running the great undertaking of trans 
port after the war would require the best brains the 
country could produce. 


During May, the full-time wage increases in industr 


recorded by the Ministry of Labour and Nationa 
Service amounted in the aggregate to about 400,000 
a week and 2,250,000 workpeople benefited. Arbitra 


tion awards were responsible for 300,000/. of the 
increase, and arrangements by joint standing bodies 
of employers and workpeople for 50,0001. Most 

the remainder the result of direct ons 
The principal groups affected were the engineering an 
allied industries, road passenger undertakings and 


Scottish farm workers. 


was negotiat 


Nearly 28,000 workers were involved in 155 trade 
disputes during May. Allowing for duplicatior 
miners at certain collieries where more than or 


stoppage occurred having been counted more than one 
the net number involved was 20,000, with an estimate 
loss of 45,000 working days. Mining disputes « 
counted for 105 stoppages involving nearly 23,00 
workers and resulting in a loss of over 34,000 working 
days. In April, 719,000 working days were lost 
through trade disputes affecting 239,000 workpeople 
and in May of last year 185,000 working days wer 
ost by 66,400 workpeople. 
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Trarns.—In 1934, 
railways took 
streamline 


AMERICAN STREAMLINI 
trade depression, American 
introducing specially designed 
several main-line and 
sponding passenger train 
a means of recovering some of the traffic 
lost to road motor vehicles and the 
April 22 of this year, the Railway Age published a speci 
number to commemorate the tenth anniversary of this 
development. Up till the commencement of the present 
war, about 120 streamline trains, mostly operated by 
Diesel-electric power, had been placed in regular lone 
distance service in the United States, and journey tim 4 
had been greatly reduced in consequence. The wa! 
has curtailed further development, but the operating 
results already achieved with special types of Diesel- 
electric and steam trains, it is believed, have bee! 
sufficiently satisfactory to earn for such trains a prom 
nent place in the plans now being drawn up by tl 
American railways for post-war development. 
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SHEET-METAL PATTERN 
DEVELOPMENT.* 


By W. Cooxson, M.Inst.Met. 


A RAPID expansion in the fabrication of sheet-metal 
goods has taken place during the past century or more, 
with the invention and manufacture of improved quality 
sheet material. The application of machinery only 
superseded hand methods of manufacture to a certain 
extent, however, and even to-day the skilled panel 
beater is a craftsman whose output is mainly the result 
of years of craft experience, coupled with an inborn 
dexterity in the use of hand tools. Many leading 
metallurgists and engineers have been engrossed with 
the subject of the plastic deformation of sheet metal by 
mechanical presses, to increase the output of articles 
that are made in double curvature forms. Such types 
of presswork, however, form only a part of the total 
production of sheet-metal goods, many of which are 
formed to shape by rolling or bending. The essence of 
such work is the employment of accurate patterns or 
templates. 


highly specialised, yet it is remarkable that so little | 


attention has been devoted to it by the engineering 
world. Literature on the subject is scanty, and much 
that is available is unsuitable for the requirements of 
modern industry. 

For years, many sheet-metal workers were forced to 
rely on “ roughing-out ” methods for obtaining pat- 
terns, in which experience, expert hand manipulation, 
and a good eye for form and line, enabled a “ first-off ” 
job to be made. A typical instance is an air-duct con- 
necting piece between two cylindrical pipes of different 
diameter, which would be built up on a frame or 
skeleton of the job, made from strip material riveted | 
together. This frame is fabricated to the required 
dimensions of the connecting piece, and sheet material 
is wrapped round it, the top and bottom edges, together 
with the seam, being trimmed to the correct sizes. For 
repetition work, the material of the initial piece is 
rolled out flat and used as a template. Such a proce- 
dure may be justified where long runs of work are 
required, or for work of double curvature form, but for 
the majority of “ bespoke” or “ one-off” jobs the 
method is too inaccurate and is wasteful of time, labour | 
and material. It is still often the practice in aircraft | 
work to adopt similar methods for making sheet-metal | 








* Paper read at a meeting of the Junior Institution of 
Engineers, held in London on January 21, 1944. Abridged. | 
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| definite geometrical shapes such as cylinders, cones 
|and prisms. Apart from bending and/or rolling, little 
| or no deformation of the material takes place. Accurate 
patterns are needed for this work, but patterns for 

| double-curvature forms, either for press work or hand 
beating, can only be developed approximately, and in 

| most cases the pressings are trimmed to size after being 
| drawn inthedies. Inefficient production of much sheet- 
patterns, using solid wooden formers instead of a metal | metal work is often caused by lack of co-ordination be- 
frame. | tween the drawing office and the shops. Designs are some- 
The disadvantages of these methods are overcome by | times incapable of being translated into sheet-metal 
geometrical pattern drafting, in which the specified | realities, and modifications are then required, generally 
shape and size of the job, as set out on a working draw- | after the expenditure of much time and effort, before 
ing, can be translated into a surface development on the | the work can be put into production. This procedure 
flat metal sheet. Good work has been done in technical | is not always the fault of the drawing office ; it often 
classes in teaching the rising generation of craftsmen | happens that the craftsmen are not sufficiently skilled 





The technique of pattern development is | 


the fundamental principles of pattern development ; | 
but this work has often been too academic, solutions of 
problems which have been adequately dealt with on 
the blackboard failing when applied to practical work | 
in the shops. An example of a job which can cause a | 
great deal of trouble for the pattern drafter is that of a 
ventilation conical connecting piece with a conical 
branch. It is usually advocated that patterns for this | 


to develop the patterns required for many excellent 
designs. 

At times, also, there is a tendency to specify double- 
curvature work involving the employment of highly 
skilled panel beaters, or the use of mechanically- 
operated presses with the appropriate tools. In either 
case, the jobs are likely to be costly if only short produc- 
tion runs are required. As an illustration of this point, 


type of work should be obtained by means of the radial- | the ventilation system of a well-known bomber required 
line method, which requires that the pattern for conical | two double-curvature ducts made in halves and 
objects be generated from an apex point; but, if both} welded, as shown at a and c in Fig 1. The 
the connecting and branch pieces are of very slow taper, | quantities were not large and they proved fairly expen- 
producing the conical sides to an apex is practically | sive to hand fabricate. Both these fittings could have 
impossible. In view of this and similar difficulties, the | been more simply and efficiently designed as shown at 
author began, several years ago, to evolve pattern) and d. Each job could have been shaped up by 


|development methods from a practical standpoint. | semi-skilled labour from a correctly marked-out tem- 


The new methods have been used with success in many | plate, with fewer welded joints than were required in 

factories. the original design. The curved ducts have a slightly 
There are two broad types of manufacture for which | better appearance than the straight-line fittings, but 

the sheet-metal engineer has to cater, apart from the | the latter would have been more efficient in service, 

shaping of double-curvature forms, namely, the | besides being cheaper to produce. 

“‘ bespoke ” type, and those for batch or mass produc-| Many of the foregoing difficulties are caused because, 


‘tion. The ventilating trade is representative of the | with a few exceptions, the trade of sheet-metal working 


bespoke type, as the constantly changing designs do | has never received the recognition due to it in many 
not give much opportunity for the mass production of | engineering concerns. Work which could be more 
essential fittings such as transformers and breeches | efficiently carried out on the drawing board has often 
pieces ; consequently, most of the craftsmen have had|to be done in the workshops, with the result that 
to posess high capabilities as pattern drafters. On the | labour costs are unduly high. The art of surface deve- 
other hand, in such industries as aircraft and armament | lopment should not be outside the scope of the draughts- 


/manufacture, the comparatively large quantities of | man’s duties, and it is the author’s opinion that the 


components required call for precision templates made | sheet-metal industry must pay more attention to 
by highly skilled mechanics, to be used by semi-skilled | design, development, and planning in the drawing 
labour in conjunction with adequate jigs, fixtures, and | office. If more people with a practical understanding 
similar tooling devices. | of sheet-metal working were to be trained as draughts- 

The majority of sheet-metal articles are formed up| men it would do much to increase the technical effi- 
in rollers, folders, and in certain types of presses, to| ciency of the trade. The introduction of calculation 
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and improved geometrical methods of pattern develop- 


ment gives the opportunity to take a considerable 
amount of this work out of the shops. Correctly 
dimensioned developments issued from the drawing 
office can easily be marked out on sheet metal by the 
template maker in the tool room, and labour could be 
employed for this purpose that would be incapable 
of developing patterns of a complicated nature. This 
procedure has been adopted recently in some firms, 
where it has certainly improved production. 

The laying-out of patterns or templates requires a 
sound fundamental knowledge of the development and 


intersection of surfaces, as formulated in the science of | 


solid geometry, and the ability to apply mathematical 
formule to the solution of development problems. 
For precision sheet-metal work, allowances must be 
calculated for the thickness of material used, and in- 
corporated in the development of patterns; this 
feature is a comparatively recent innovation, at least 
for the thinner gauges of material. 

There are three types of geometrical pattern deve- 
lopment in general use for folded and rolled work, as 
distinct. from double-curvature forms. They are 
radial-line development for conical articles, parallel- 
line development for cylindrical, square, and similar 
objects, and the triangulation method for, in the main, 


jobs of irregular shape. The latter system is universal | 


in its application, and its adaptability to the solution 
of the majority of development problems is of great 
importance. Many c of conical work can be 
set out by the radial-line method, as by its use it is 
possible to obtain accurate patterns, providing the 
work is not too large, or of slow taper. 

As previously mentioned, “ roughing-out ” or rule 
of thumb methods were once very prevalent in the 
sheet-metal trade, and many of them persist in some 
quarters to this day. Some of the methods have the 
merit of ingenuity, as exemplified in the making of an 
elliptical joint in an air-duct pipe elbow. A length of 


pipe is dipped into a tank of water, and held at the| 


appropriate angle. A chalk mark is made round the 


water line on the pipe, and this is cut accordingly | 


with a hammer and chisel, or snips. The same pattern 


ean be laid out geometrically by means of parallel- | 


line development. The base line of the pattern is 
drawn to a length equal to the mean circumference of 
the pipe, and sub-divided into twelve equal parts. 
From these points perpendiculars are erected, and cut 
off in length similar to the elevation lines. A smooth 
curve through the top points completes the pattern. 
A more accurate method of development by the use of 
mathematical formule is shown in Figs. 2 and 3, on page 
37. This method requires only geometrical construc- 
tion for the pattern, the lengths of which are calculated. 
Such applications of calculation methods are com- 
paratively new to the trade, and where the surface of 
the job lends itself to calculation many advantages 
can be claimed for its use. 

The example illustrated in Fig. 4, on page 37, is an 
air-duct transformer fitting between circular and 
rectangular ducts. This is a job for which the pattern 
must be obtained by triangulation. In this system, 
the pattern is built up to correspond with a series of 
triangles covering the surface of the object. Lengths 


of the triangle sides are obtained by geometrical con- 
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| true lengths are obtained from the elevation lengths in 
a lay-out so constructed that each line can be easily 
and quickly identified for the pattern. Practically 
the same form of lay-out construction can be used for 
| every type of job, and, as a minimum number of lines 
| is required, the process is far less complicated than the 
| orthodox method, enabling more difficult developments 
| to be tackled than could otherwise be obtained. 

| The principle of the lay-out construction is that each 
true length line is deduced from the length of its pro- 
jectors, in conjunction with its apparent elevation length. 
Each lay-out consists of a perpendicular from a point 
upon which are marked the ordinates or half widths 
from the end boundaries of the object. From the base 
half width or ordinate points horizontal lines are drawn, 
along which are measured the appropriate elevation 
lengths, the true lengths being extended from the points 
found to the correct top boundary ordinate point on the 
perpendicular. The whole procedure is very simple in 
| operation, the elevation lines and ordinates being 
| lettered as shown in Figs. 5 to 8, on page 37. These 
| illustrate the development for a quarter pattern only of 
| the transformer, as the job is symmetrical about its 
vertical centre line. 

| The usual marking-out procedure is to draw a full- 
scale elevation of the transformer on to a sheet-metal 





Cb =A (XK ¥ +0-866 r—0-5 RP + (0-866 R—0-5r? +A? | surface, from the dimensions given on the working 
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| drawing. It is not necessary to draw a full plan, as 
|}shown in Fig. 6, but it is essential to mark out a 
| quadrant with a radius equal to that of the top in 
|@ suitable position, in order to obtain the ordinates 
b, c and d, required for the lay-out construction. The 
elevation is divided into triangles as shown in Fig. 5, 
and then the lay-out constructed by drawing a vertical 


| 
Fe =\/(X ¥+0-866 R—0-5r)?+(0-5 R—0-866 r)* +h? | line (Fig. 7) and from a point a, marking off ordinates 


Fs =V (XK ¥+0-866 R—0-866 7)? +(0-5 R—0-SrP she 
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struction from their apparent lengths in plan or eleva- 
tion. The orthodox method of obtaining the true 
lengths for the pattern is to draw an elevation of the 
object, and to project a plan from it ; the surface of the 
plan is then divided into triangles between points on 
the top and base perimeters, and the sides of the 
triangles are extended to true lengths in the elevation. 
The disadvantages of this method are that a great deal 
of preliminary drawing is generally necessary to obtain 
a correctly projected plan, and the system entails 
using, in many cases, a number of lines in plan which 
cross over and tend to confuse the pattern drafter. In 
complicated jobs, a third view is generally required, 
and the multiplicity of lines involved does not make 
for accurate developments. 

A simpler method is to use the elevation of the job 
as a basis for obtaining the pattern triangles. The 





b,c and d. From point a is also marked off the half- 
| width of the transformer base H B, and an indefinite 
horizontal line is drawn from the point found. 

For the pattern construction, the edge line of the 
| elevation, marked Ha in Fig. 5, is redrawn in a con- 
| venient position on the sheet metal, and marked Ba 
| (Fig. 8). At right angles to this line is drawn the base 
| half-width H B, and a line is marked from H to a to 
| complete the first pattern triangle. The next pattern 
| triangle is formed by taking the line H } from the eleva- 
| tion (Fig. 5) marking it along the base line of the lay-out 
(Fig. 7) and joining up to point b on the perpendicular ; 
| then this true length is used to describe an arc from 

point H in the pattern (Fig. 8) and this is cut in point 

6 with an are described from centre a, made equal in 
| length to one-twelfth of the circumference of the trans 

former top. Each of the pattern triangles is built up in 

the same manner, the elevation lengths being made into 
true lengths by measuring each line along the lay-out 
base line, and extending it to the appropriate point on 
the lay-out perpendicular. The full pattern can be 
developed by reproducing the true length lines drawn. 

This example is one of the most simple jobs which 
jcan be developed by triangulation methods. The 
geometry required is not very advanced, and the draft- 
| ing of the pattern should be within the capabilities of 

any engineer of average ability. Mathematica! for- 
| mul, based on the lay-out system, have been evolved to 
enable the pattern true lines to be calculated, in- 
stead of being obtained geometrically. Triangulation 

methods by calculation give more accurate results than 
geometrical methods, and they have the further advan- 
| tages that all preliminary drawing of such views as 
plans and elevations are totally unnecessary. By using 
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suitable formule, the pattern lengths can be calculated 
from the given dimensions on the working drawing. 
Such a method is shown in Figs. 9 and 10, page 37. 
Triangulation by calculation methods is based on an 
adaptation of the theorem of Pythagoras. 


Pattern true | 





transferred to the elevation lines to give points d’, e’, 
f’ and g’. For the lay-out construction, tle top and 
base ordinates are measured off from point ag on the 
perpendicular. Horizontal lines of indefinite length 
are drawn from the base ordinate points. Each per- 


lengths are obtained by calculations which include the | pendicular point and horizontal line is marked with its 
lengths of the sides of the elevation triangles and pro- | appropriate letter as shown. 


jectors. Lengths of the pattern ares ab, bc, and cd 


The pattern for the full conic frustum is drafted as 


are derived from an empirical formula, namely, the | shown in the diagram. True lengths of each elevation 
mean radius of the transformer top multiplied by 0-522. line are found by measuring them off along the appro- 


The latter constant has been found to give the most | 
accurate results, as it was impossible to determine the 
exact length of pattern are for every size of job. 

The next example, in Fig. 11, opposite, shows an | 
air-duct three-way junction piece. The geometrical 
development of one of its branches is given in Figs. | 
12 to 15, as it is a good example of triangulation | 
work by the elevation method. Figs. 12 and 13 show | 
the elevation and plan, respectively, of the three- 
way piece ; and Figs. 14 and 15 show, respectively, the 
layout and the pattern for one of the three branches. 
The junction piece is formed by the intersections of 
three identical oblique cone frustums, and the develop- 
ment for one frustum only is thus necessary. The 
ordinates shown are drawn from the top and base 
profiles, and these points are joined up to cut the joint 
line between the branches. The joint-line points are 





priate lay-out line and joining up to the correct per- 


| pendicular points; for example, pattern true length 


De is found by taking Dc from the elevation, measuring 
it along lay-out line D, and extending it to point ¢ on 


| the perpendicular. Lengths of the top and base pattern 


arcs are obtained by calculation. After the full pattern 
is drafted, the position of the joint cut points on the 
appropriate pattern lines is found in the lay-out ; 
line ee’, for instance, is taken from the elevation, mea- 
sured along lay-out line E, and the point projected 
vertically to cut true length Ee in pointe’. True length 
ee’ is then marked-off on pattern line Ee’ from point e 
to give point e’. In this manner the complete pattern 
for one branch of the junction piece is developed. 
Fittings of this type are made in an unending variety 
of forms, but the methods illustrated can be adapted 
for the development of every one of their patterns. 





In Fig. 16, opposite, each pattern true length for 
the same job is obtained by the use of mathematica] 
formule. Calculation methods are very suitable for 
standard types of junction pieces, as the formule can 
be adapted for two or four branches. Accuracy of fit 
between the branches is an outstanding feature of the 
calculation system of triangulation, and for such com- 
plex articles the saving in time due to having no pre- 
liminary drawing work is also of immense value. 

For some ciasses of work, experience proves that a 
combination of geometrical and calculation methods 
can give the best results. Many patterns, particularly 
for some aircraft fittings, are best drafted in this man- 
ner, because very little standardisation of design has 
been achieved. Calculation methods for ensuring 
accurate finished sizes are included, however, in every 
geometrical development. Such methods particularly 
apply to obtaining bend allowances, in which cognisance 
is taken of the material thickness used. Many aircraft 
fittings of double curvature form are pressed out nowa- 
days, but this is only practicable for fairly long runs 
of work. Short runs, which make for uneconomical 
press tooling costs, give opportunities in many cases 
for hand fabrication. The rudder heel fairing, for 
example, illustrated in Fig. 17, is a fitting which can 
be made by semi-skilled labour, using correctly deve- 
loped templates and tools. In Figs. 20 to 24 is shown 
the development by triangulation of the body pattern, 
and, in Fig. 25, the template for the double-curvature 
piece which is welded in the front of the job. Calcula- 
tion methods are employed to obtain the correct sizes 
of the base and end perimeters to ensure that the 
fitting ““ matches up ” to the rudder frame. 

The templates tor the job are made from ¥,-in. thick 
steel plate, for use when routing the blanks. A welding 
fixture, fabricated from steel plate, is illustrated in 
Fig. 18, and upon this the body of the job is clamped, 
after it has been shaped up on a wooden former. 
The fixture is also shown loaded, in Fig. 19, with 
the double-curvature front piece ready for inser- 
tion and welding. This portion is shaped by beating 
it into a former, hollowed out to the required shape. 
Hammering and filing of the welded joints takes place 
after the fitting is removed from the fixture. Hand- 
fabricated work can be of particular value when 
modifications to design require immediate attention, 
pending the manufacture of press tooling for a longer 
production run. 





ANNUALS AND REFERENCE BOOKS. 


Fowler's Architects’, Builders’ and Contractors’ Pocket 
Book.—The maia purpose of technical pocket books is 
to record the established data of the subject with which 
they deal in a convenient form for reference. The dis- 
cussion of speculative or disputed matter is outside 
their province, as is also the consideration of matters 
of broad policy which may bear on the industry with 
which they are concerned. That under the abnormal 
conditions of the time, this common practice may 
profitably be departed from is clearly illustrated in this, 
the third, edition of Fowler’s Architects’, Builders’ and 
Contractors’ Pocket Book, published by the Scientific 
Publishing Company, 316, Manchester-road, West 
Timperley, price 7s. 6d. net. A special appendix, cover- 
ing 65 pages, and dealing with national planning, town 
planning and post-war building, has been added. This 
gives a brief account of the history of town planning ; 
summaries of the Barlow, Scott and Uthwatt reports ; 
information about projected building programmes and 
labour and material supplies; and an account of the 
development of building methods and the work of the 
Codes of Practice Committee. Although but little of 
this matter is normal pocket-book material, its assembly 
in the convenient form in which it is presented wili be 
of value to all who are concerned with the building 
industry, either as designers or practitioners. As this 
appendix consists of matter added to the volume, 
it does not interfere in any way with the normal ser- 
vice rendered by the pocket book, and established data 
on all aspects of building procedure are given. It is 
stated in the preface that this standing material has 
been revised to keep it “in step with current develop- 
ments in building,” but it would appear that in some 
sections further revision would be desirable. It is no 
doubt difficult, or impossible, to keep any pocket refer- 
ence book strictly in line with every recent develop- 
ment, but it should not lag too many years behind. 
The section dealing with electric lamps is restricted, for 
instance, to descriptions of metal-filament and arc 
lamps, including a —_ on the manufacture of 
carbons for arc lamps ost of this arc-lamp material 
might well be replaced by some account of gas-discharge 
lamps, which are now well established in practice. A 
further example is furnished by the section on electric 
bells, which it is stated are operated by wet or dry 
Leclanché cells, or, in large installations, by accumu- 
lators. Nothing is said about bell transformers, which 





are now in extensive use. 


40 ENGINEERING. 











JULY 14, 1944. 





! 
** ENGINEERING ”*’ ILLUSTRATED | 
PATENT RECORD. 
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THIN GRAPHITE FILMS. 


Tuoven the surface of an object, metallic or other- 
wise, may appear to be clean, in fact, it may be 
the surface of an object, whether it is metallic or . . : p . . 
otherwise, may appear to be clean, but, in fact, may be | TMs mummber,of wines given in the Speciteation, Drown 
unsuitable, without cleaning, to receive a coating or| Specification is not ill 


other treatment. The problem with metal surfaces is| Where inventions are communicated from abroad, the 
their tendency to form a thin invisible film of loose| Names, efc., of the Communicators are given in italics. 


oxide, which may discourage an applied film trom | Oi af ay be oblained at the Patent 


may 
. , 25, Southampton dings, 
adhering properly. Then again there may be a thin) ¢ -lane, London, W.C.2, price 1s. ‘eee 





film of oil or grease, invisible to the eye, which will) 7p~e date of the advertisement of the acceptance of a 
offer the same objection as the oxide layer. The pro- Complete Speci ion is 7 after the Pa | 


‘pecification 

cess of applying a film with “dag” colloidal graphite | penne 7 nm ate 4 
is simple, but a little forethought can add much to the | 4, nam of any tine within tee the from the 
success of such a film. The microscopic particles of | dade of the advertisement of the acceptance of a Complete 
graphite tend to be tile-like in shape, and when applied | Specification, gi ice at the Patent Office of 


notice 
to a surface they endeavour to lie flat, overlapping to the grant of a Patent on any of ths 
one another. A film in which the particles are arranged 
parallel to the surface on which they lie is said to be 
orientated. Slight rubbing will improve the orienta- 
tion, cleaving or slipping the particles into yet finer 


plates, which tend to pack more closely. With 
rubbing, therefore, the film will usually become 
thinner, but more impervious. If the colloidal | 


graphite is applied to an unclean or contaminated 
surface, the film will still be formed, but it will not 
lie in intimate contact with the surface. Cleaning and 
pre-treating a face before colloidal graphite is applied 
is a definite step towards efficiency. If it is a metal 
one, such as a bearing, the contamination will probably 
be grease or oil, and should be removed with a suitable 
solvent. Where a surface has been oxidised, or even 
rusted, such impurities should be removed by an 
appropriate treatment. 

yhen the article to be treated with colloidal graphite 
has been satisfactorily cleaned and the graphite applied, 
a new and interesting phenomenon enters the picture. 
There are free attractive forces at the surfaces of most 
solids, particularly if they are chemically clean. The 
same applies to the particles of graphite. When, 
therefore, the latter are brought into close contact with 
a face, they become fixed, or “ adsorbed,” by these 
forces. An essential requirement for the adsorption 
of a solid to a solid is cleanliness of the two contacting 
surfaces. When this is achieved, the air film between 


the coating or film and the surface may be partly or | 


wholly excluded, affording better mechanical protection. 


The outcome is twofold: a thinner graphite film can | 
often be used and, which is perhaps more important, | 


such a film will last longer, by virtue of its better 
adherence. Mention might also be made of the value 


of certain chemical etching processes, by which metallic | 


surfaces are pitted or otherwise marked, so that they 
provide a key for a film. Colloidal graphite is some- 


times specified in conjunction with such finishes, to | 


impregnate the pores with a protective lubricant. 


“ Dag” colloidal graphite being available as a dis- | 


persion in various liquids, there are several ways by 
which it can be employed to treat a surface. Thus, if 
the dispersion is in acetone, a highly volatile liquid, 


grounds mentioned in the Acts. 

ELECTRICAL APPARATUS. 

| 557,916. Electric-Are Furnace. A. Reyrolle and 
| Company, Limited, of Hebburn-on-Tyne, H. Leyburn, 
| of Newcastle-on-Tyne, and R. Alderson, of Jarrow. (2 
Figs.) June 4, 1942.—The invention relates to control 
and protective apparatus for electric-are furnaces. When 
furnaces are used for treating scrap metal during the 
breaking-down period pieces of solid scrap fall around 
the electrodes and cause short-circuits. It is usual to 
include in the circuit during this period a series reactor 
to limit the short-circuit current. During the refining 
period the metal is in a molten condition and short- 
circuits are rare, but when they do occur their magnitude 
may be of the order of ten times full-load. The frequent 
operation of the circuit-breaker causes excessive wear 
of contacts and oil deterioration. The invention has 
| for its primary object to provide control and protective 
apparatus for an arc furnace whereby the heavy stress 
imposed on the circuit-breaker is reduced. The three- 
phase arc furnace A provided with mechanism for 
raising and lowering its electrodes is supplied from the 
delta-connected secondary of a variable-ratio step-down 
transformer. The variable tappings are provided on 
the primary which is supplied through a main circuit- 


C!, and a trip coil C* controlled by closing contacts F' 
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breaker C and through a variable three-phase reactor D. | 
The main circuit-breaker C is operated by a closing coil | 


| 
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(967,916) | 
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this can be brushed on to the surface requiring treat- | 
ment, at air temperature. The acetone evaporates | and tripping contacts F* on a main control handle. The 
rapidly, leaving a dry film of graphite, the thickness circuit from the tripping contacts F* to the trip coil C* 
of which can be pre-arranged by employing the right | is controlled by the series-connected contacts G*, G5, 
concentration of colloidal graphite. The product as G* of three under-current relays G!, G?, G? which are 
received in the concentrated form should usually be | energised in series with over-current relays from three | 
diluted with three or more parts of acetone before use. | current transformers H}, H®, H®, respectively, one on each | 
Where speed is a primary requirement, the acetone | phase of the main circuit between the circuit-breaker C 
dispersion of colloidal graphite may be sprayed on to| and the transformer primary. The contacts G4, G®, G* are | 
the surface of the articles requiring treatment, low normally open but close when the current falls to a pre- 
spray pressure being preferred. Aquadag, the dis-| aetermined low value, for example, 10 per cent. of full- 
persion of colloidal graphite in water, can also be | load current. There are two over-current relays J’, K! 
in the above way, lending itself to brushing, dipping | (or J?, K? or J*, K?) in each phase both of which have an 
or spraying. Yet another method is to buff, for | inverse definite minimum time-lag characteristic. The 
example, a metal surface in the presence of paraffin | contacts of the six over-current relays are connected in 
containing colloidal graphite, the miscroscopic par- | parallel to control the trip coil C* of the circuit-breaker C 


Ee ee | 


| 
| 


ticles being rubbed on to the surface gradually. 

A point sometimes overlooked when using water 
dispersions of colloids or other materials on metal 
surtaces is that the latter do not readily wet; that 
is to say, the dispersion when applied to the surface 
may tend to roll up into drops, and so fail to spread 
out or cover the surface. Such a difficulty can be 
surmounted by the use of artificial aids to wetting. 
The wetters which can be used with water, to assist 
it to spread on, for example, a metal surface, are many. 
The presence of a very small amount of an oily sub- 
stance will seriously interfere with the wetting of a 
surface by water, which means that precautions should 
be taken beforehand to remove such contaminants. 
Another simple method to improve wetting is to heat 
the article to be treated, before applying the water 
dispersion of colloidal graphite. This, in fact, is 
widely adopted by various industrial concerns using 
Aquadag, the articles being heated and then dipped 
into a bath of the diluted dispersion. When with- 
drawn, the water evaporates, leaving a thin even film. 
Care should be taken te avoid heating the articles so 
much that, when they are dipped, they boil the water 
and flash it into steam. 


| independently of the under-current relay contacts G*, 
G5, G*®. The three first-stage relays J’, J*, J* have a 
relatively low current setting, but a long time-lag. The 
three second-stage relays K', K*, K* have a high current 

| setting and a short time-lag. The two sets of relays in 

| combination give a time-current characteristic having a 

| long time-lag. The three current-transformer second- 

| aries H?, H*, H°, are connected in star on one side and an 
| earth-leakage protective relay L is provided in the star 
| connection. This relay L is of the hand resetting type 
and has a normally open contact directly controlling 

the circuit-breaker trip coil C* and preferably also a 

normally closed lock-out contact controlling the circuit- 
breaker closing coil C", thus preventing reclosing of the 

circuit-breaker C in the event of an earth fault without 
first calling direct attention to the fact that an earth 
fault has occurred. In operation, the furnace A, after being 
charged with scrap metal, is started up for the “‘ breaking- 
down ” period with the reactor D in circuit and with the 
transformer tappings set to give a relatively high second- 
ary voltage. This voltage is reduced in steps. Each 
tap ch is effected off-load, so that it is necessary 





to move the control handle F to the trip position before 
effecting the change. 





At the same time the electrode- 





raising mechanism is operated by hand contro] | 


© Te 
the furnace current to the low value at which the ane 
current relays G', G*, G* will operate, whereupo: tripping 
of the circuit-breaker C takes place. Owing to the smal] 
current magnitude the circuit-breaker is called on fo, 
|} only relatively light duty in effecting this tri; ping, so 
that negligible contact wear or oil deterioration takes 
Place. During the subsequent refining period little 
tap-changing is effected and the reactor D ix short- 
circuited. (Accepted December 10, 1943.) 
FURNACE APPARATUS. 
556,663. High-Temperature Reaction Furnace. Mag. 


nesium Elektron, Limited, of London, F. Roper-Lowe and 
R. Sandison, of Worsley, Manchester. (1 Fig.) Feb. 
ruary 13, 1942.—The invention is a high-temperature 
batch type furnace for the production of metallic mag- 
nesium by reduction of magnesium ores in conditions of 
controlled pressure and atmosphere in which oxidation 
of the magnesium vapour due to air leakage is avoided. 
The furnace consists of a vertical tube, the upper halt 
of which is an iron condenser 1 closed at its upper eng 
and fitted internally with staggered sloping baffies 2. 
The lower half of the furnace is a refractory tube 3, the 
interior of which forms the reaction chamber and which 
is surrounded by an induction coil. The condenser thns 
constitutes a direct continuation of the reaction chamber. 
A pipe 5 is connected to a vacuum pump or to 4 reservoir 
of inert gas. The lower part of the condenser is provided 
with an outlet 6 through which molten magnesium jg 
drawn off. The furnace has an iron base-plate & with q 
circular opening corresponding with the bore of the 
furnace. A similar top plate 9 is welded to the lower 
end of the condenser and a cylindrical iron wall sur- 
rounding the lower part of the furnace is welded to the 
base-plate and top plate. This forms, with the condenser, 
&@ gas-tight casing for the furnace except for its open 
lower end. A pipe connects the upper end of the cop- 
denser and the upper part of the iron casing to ensure 
equalisation of pressure. A skirt 13 welded to the base- 
plate forms a conical seating for the closure plate 14, 
which closes the lower end of the furnace during unloading 








and loading of the charge. This closure plate is carried 
on a vertical spigot stepped centrally in a block 18 of 
refractory material constituting the movable base of the 
reaction chamber. This block is carried by a plunger 16 
raised and lowered hydraulically. The plunger 16 is 
shaped to embrace the skirt 13 and at a level well above 
the lower end of the skirt, where it has a flange to form 
a gas-tight seal with a packing ring 20. The latter is 
supported by a metal ring against the under surface of 
an annular water-cooled chamber welded to the furnace 
base-plate and to the skirt. In operation, the plunger is 
lowered to the position shown at the right-hand side of 
the figure and a heavy primer plate 23 is placed on the 
refractory block 18 and alternate layers of reaction 
charge 24 and thin iron primer plate 25 are placed on 
the plate 23. The plunger is then raised, lifting the 
closure plate 14 and bringing the charge into the reaction 
chamber until the plunger makes a gas-tight seal against 
the packing ring 20. The furnace is then evacuated and 
the current switched on, magnesium vapour being liber- 
ated from the charge and condensing in the condenser !. 
When the reaction is completed the current is switched 
off and a supply of hydrogen is introduced into the 
furnace through the pipe 5. The plunger is then lowered 
to bring the reaction residues out of the furnace without 
waiting for the furnace to cool. The iron closure plate 14 
descends with the plunger until it rests on the skirt 13. 
Any hydrogen escaping between the plate and the skirt is 
ignited and as the packing ring 20 is well above the 
level of the lower edge of the skirt it will not be unduly 
heated. The plate 23 can then be removed, together 
with the reaction residues and the other primer plates. 
( Accepted October 15, 1943.) 
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STRENGTH OF RAILWAY 
SLEEPER ASSEMBLIES. 


By F. C. Jomansen and J. C. Loacu. 
(Continued from page 3.) 

Test Results, Series 1: General Observations.—The 
following notes cover the outstanding features 
observed during the progress of the tests. 

A slight but noticeable compression of the keys 
took place immediately when horizontal load was 
applied. This deformation was of the nature of a 
“bedding down” process and, being completed 
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Fig.5. 








generally before any lift of the chair itself was 
observed. When the inner ends of the chairs lifted, 
the ferrules pulled the screws up with them. Eventu- 
ally the ferrules were severely cracked, but not 
altogether broken up. 

Horizontal movement of chairs started at the 
lowest loads and, with increasing loads, proceeded 
to a marked extent before any appreciable lift 
occurred at the inner ends. The onset of rapid 
lift generally marked the last stage of the tests. 
With the failure of resistance to lift at the inner 
screws, the maximum supportable load was attained, 
and further operation of the horizontal jack merely 
increased the spread with very little increase of load. 
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ti) 2 Pang 8 10 12 “4 0 4 6 8 10 12 14 16 
fr29.c) Horizontal Load...Tons “mncoa@emmc” (6323.0) - Horizontal Load...Tons “ENGIUEERIO’ 
TABLE II.—TOoOTAL SPREAD OF GAUGE. 
| 
| Total Spread of Ga in Inches, under Horizontal 
| "Toots of: ’ 
— Quality. Material. 
40 ] 
i. 9 4 6 | 8 10 12 14 
Tons. Tons Tons Tons. Tons. Tons Tons. 
UMS SS ELS Oo f cane Dick iecedcte! ett 
} | 
—_ {| Sawn Western hemlock a 0-09 0-31 0-62 1-03 1-64 2-5 4-2 
5 | Sawn Douglas fir (open grain)! 0-09 | 0-24 | 0-54 | 0-89 | 1-25 | 1-63 | 2-02 
17 >\Good . | Sawn Douglas fir (c’ grain) 0-06 0-20 0-45 0-76 1-12 1-52 2-06 
¥ | || Sawn Baltic fir - ..| 0°06 0-28 0-66 1-18 1-84 2-79 _— 
is 6J \| Hewn Baltic fir 0-05 0-22 0-58 1-14 1-88* — — 
2! (| Sawn Western hemlock 0-09 | 0-36 | 0-7 1-28 | 1-94 | 2-76 | 3-90 
6 | |Average — Sawn Douglas fir 0-07 0-30 0-63 1-07 1-58 2-15° _— 
10 f | Sawn Baltic fir 0-04 | 0-14 | 0-40 | 0-84 | 1-43 | 2-18 | 3-22 
“JI | Hewn Baltic fir 0-05 | 0-19 | 0-43 | 0-7 1-20 | 2-74 | 2-90 
$ 1] } Sawn Western hemlock 0-18 0-50 0-92 1-48 2-08 2-80° - 
7 \ Poor Sawn Douglas fir 0-07 0-30 0-65 1-12 1-69 2-42° 
ll Sawn Baltic fir 0-06 0-16 0-46 1-04 1-98* _ — 
15 3] | Hewn Baltic fir 0-05 0-20 0-58 1-15 2-0 4-0* -- 
. 6} Ib. | Sawn Western hemlock 0-08 | 0-84 | o-72 | 1-24 | 1-90 | 2-70 | 3-84 
} water. 
8 laverage 6} Ib. | Sawn Douglas fir 0-08 0-36 0-80 1-32 1-95 3-0* 
\(water- _/ water. 
12 jsoaked) 7 Ib. Sawn Baltic fir 0-06 0-29 0-66 1-10 1-60 2-26* - 
| water. 
16 | 7$ Ib. | Hewn Baltic fir 0-09 0-42 0-95 1-66 2-60 4-2° 
water. 
18 | Yugo-Slavian (A) 0-06 0-28 0-7 1-5 4-42 4-74* 
19 Yugo-Slavian (B) 0-08 0-38 1-06 2-12 3-5* -—— — 
i, a * No further load could be sustained. alt 


with a 2-ton load, was not included in subsequent 
measurements of key compression. In the test of 
sleeper No. 8, one key split right through at 6 tons 
horizontal load ; while, with sleeper No. 18, both 
- split, though not completely through, at 
tons. 
The oak ferrules on the inner sides of the chairs 


began to be forced up out of place at about 6 tons, | 











Sleepers initially showing external cracks started 
to split farther, beyond the chairs, at about 6 tons 
load. Sleeper No. 6 (average Douglas fir), having 
superficial cracks towards the ends, provided definite 
evidence of reduced resistance to spread of gauge. 
Only in one case (No. 7, poor quality Douglas fir) 
did a sleeper split right through. In general, the 
top layer of wood beyond the chairs, left proud 





of the adzed seats under the chairs, began to be 
split off at about 12 tons load by the outer edges 
of the chair ends. 

Bending of the inner screws followed lift of the 
inner ends of the chairs and slotting of the screw 
holes. No marked bending occurred in the outer 
screws. The latter tended to split the wood, as 
presumably the inner screws also did, though there 
the effect was hidden by the chairs. 

No notable effect, either good or bad, on spread of 
gauge could be ascribed to knots which were present 
in many of the sleepers, but the fracture of a corner 
of a chair on sleeper No. 5 was thought to be due 
to the extra hold of the screw at that position, 
which was found to be driven through a knot. 

It was appreciated that the lubricating quality 
of the tar with which the chair pads were impreg- 
nated would probably modify the coefficient of 
sliding friction between the chair base and the pre- 
pared seat on the sleeper, in the direction to facilitate 
widening of the rails to gauge. The small shearing 
strength of the felt would have a similar tendency. 
Actually, no marked effects of either sort were 
observed in the course of this first series of tests, 
and in no case was the failure of the chair pads a 
predominant cause of failure of the assembly. Only 
in subsequent work, described later, where com- 
parable tests were made between assemblies with 
and without pads, was the influence of chair pads 
clearly, disclosed. 

Overall Spread of Gauge.—The characteristic dif- 
ferences associated with the different kinds, qualities 
and conditions of wood in the tested sleepers are 
illustrated by Table II, herewith, in which are 
tabulated the total spread of gauge, as measured 
directly by trammel between marks on the rail 
heads, at regular increments of horizontal load. 
The values have been derived from plotted curves of 
the actual observations at loads indicated by the 
subsequently calibrated horizontal hydraulic ram. 
Fig. 4, on this page, shows the progress of gauge 
widening graphically for hemlock and for fir sleepers, 
selected as being of poor quality. The respective 
timbers are indicated by reference letters as follows : 
a, sawn Western hemlock; 6, sawn Douglas fir ; 
c, sawn Baltic fir; d, hewn Baltic fir; e, Yugo- 
Slavian (A); f, Yugo-Slavian (B). The general 
shape of the curves is typical of the results for the 
average and good-quality woods, and it will be 
remarked that the Yugo-Slavian sleepers both 
exhibit qualities, at loads above about 7 tons, 
inferior to those of the other sleepers of poor quality. 
All the results show the common characteristic of an 
accelerated spread of gauge as the load is increased, 
the only exceptional feature in this respect being 
shown by one good-quality sleeper of open-grain sawn 
Douglas fir, which gave an almost linear load-spread 
relation over the loading range from 4 tons to 
16 tons. 

On the whole, the performance of the different 
sleepers does not vary very strikingly. So far as 
concerns total spread of gauge, under horizontal 
loads up to about 10 tons, it may be said that the 
variation among different woods of the same quality 
is about the same as—perhaps a trifle less than— 
that among different qualities of the same wood. 
There is a general tendency for the good sleepers to 
give better performance than the average, and for 
the average to give better results than those of poor 
quality. The judgment of the timber inspector who 
selected them was thus confirmed, except as regards 
sawn and hewn Baltic fir sleepers selected as of good 


~| quality, which proved to be decidedly inferior to 


those selected as of average quality. 

The result of water soaking on sleepers of average 
quality, shown by Table II, is a general reduction 
in resistance to spread of gauge; although the 
magnitude of the effect varies markedly according 
to the type of wood, being negligibly small in the 
case of Western hemlock, but decidedly large in the 
case of hewn Baltic fir, despite the fact that all the 
soaked sleepers absorbed closely the same weight 
of water. No more than slight differences in overall 
spread of gauge, associated with whether the wood 
was hewn or sawn, were observed in any of the three 
qualities of Baltic firin dry condition. Hewn timber 
often contains more sapwood than sawn, and hence 
may absorb more water when wet. Whether or 





not this is the explanation, the fact remains that 
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when the sleepers were water-soaked a decidedly same characteristic of an accelerated rate of deforma- | be readily tolerated. Moreover, both types of 
greater spread of was measured at all loads in | tion or deflection as the load is increased. (2) The | deformation were within the elastic limit of even 
the hewn sample. On this score, therefore, the sawn | largest individual factor is the transverse displace- | the worst-quality woods tested, and could not be 


timber is preferable to the hewn. 

The close-grain wood is consistently superior to 
the open-grain at all save the maximum loads of the 
tests, but the advantage is slight and is offset, to 
some extent, by the relatively slower rate at which 
the spread of gauge for the open-grain sleeper 
increases at loads above about 6 tons. It is thought 
probable that this sleeper (No. 5) was exceptional 
for reasons in part unconnected with the size of the 
grain, since it provided the only instance in which a 
chair was broken. The fracture occurred at 14-6 
tons load, across a corner and through one of the 
screw holes ; and, as mentioned earlier, it is thought 
that the fact that the screw in this position was 
driven through a knot in the sleeper had an effect on 
the occurrence and situation of the chair fracture. 

Reference to Table II shows that, except for good 
Baltic fir at loads above 6 tons, and poor-quality hewn 
Baltic fir at a load of 12 tons, the Western hemlock 
sleepers gave consistently greater spread of gauge 
than either Douglas or Baltic fir of the same quality 
in dry condition. When saturated with water, 
Western hemlock was superior to Baltic fir and gave 
a spread of gauge about intermediate between those 
of sawn Baltic and sawn Douglas fir. 

No information is available as to the quality of 
the Yugo-Slavian sleepers, but, on the probable 
assumption that they were of average wood, com- 
parison with the other average sleepers in dry 
condition shows them to be on the whole inferior 
as regards spread of gauge. For low loads, up to 
4 tons, their performance was comparable with 
those of average quality Western hemlock and 

fir, though inferior to average Baltic fir. 
At the higher loads of 8 tons and over, however, 
they were decidedly inferior to even the poor- 
quality sleepers of any of the other three woods. 

Analysis of Gauge Spread.—The foregoing dis- 
cussion of results and comparison of the performance 
of the different woods has been based on the total 
spread of gauge measured between the centre lines 
of the rail heads, on the tacit assumption that the 
sleeper entirely controlled this measurement. 
Actually, certain factors unconnected with the 
sleeper contribute to gauge spread, among them 
being the deflection of the chair jaws, the bending 
of the chair screws after the chair has lifted to some 
extent, and the compression of the wood keys. Of 
these, the second may be regarded as consequential 
to the imperfect grip of the screws in the wood, 
and hence as an indirect feature of the sleeper. The 
first may safely be neglected ; but the third con- 
tributes quite importantly to gauge spread, and 
it is only because the measurements of key com- 
pression were closely the same for each test that the 
overall gauge spreads do give a satisfactory com- 
parison among the different sleepers examined. 
From this and other standpoints, a good deal of 
interest attaches to an analysis of the contributions 
to overall gauge spread of the separate factors 
measured in the course of the tests. 

It may be remarked that the lateral movement 
of the chairs is the only contribution to gauge spread 
which it was practicable to measure directly. In 
the cases of the other factors, the contributions 
to overall spread of gauge were computed from the 
geometry of the sleeper-chair-key-rail assembly on 
the basis of the actual measurements of the arching 
and extension of the sleeper, the tilt of the chairs 
and the compression of the keys. The agreement 
between the addition of these eight separate con- 
tributions and the directly measured spread of 
gauge is satisfactory, having regard to the number 
of the factors involved and the accuracy of measure- 
ment attainable in each. 

Results typical of the analysis as a whole are pre- 
sented in Fig. 5, on page 41, and Figs. 6 and 7, on this 
page. In each of these there are seven curves, in- 
dicated as follows: 1, total spread of gauge, computed 
by adding the separate contributions ; 2, total spread, 
by direct measurement ; 3, transverse movement of 
two chairs ; 4, compression of two keys; 5, tilt of two 
chairs; 6, camber of sleeper; 7, elongation of 
sleeper. The most noteworthy features may be 
enumerated as follows. (1) All the factors contri- 
buting to gauge spread display, on the whole, the 














ment of the chairs, which contributes 50 per cent. or 
more of the total spread of gauge. The movements 
of the two chairs on the same sleeper are about the 
same at any load. (3) The spread of gauge due to 
compression of the keys, amounting to about twice 
the measured key compression, is a relatively 
important factor, contributing about 30 per cent. of 
the total spread at 12 tons, and over 40 per cent. at 
the lower loads. Towards the upper limit of loading, 
the keys retain their strength, and their contribu- 

tions to gauge spread increase much less rapidly than 
those associated with the failure of the chair screws. 

(4) The spread of gauge due to tilt of the chairs is 
only a few per cent. of the total until near the upper 
limit of loading, when the hold of the screws is almost 


Fig.6. 
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BALTIC FIR 
Sleeper No.9. 
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regarded as in any way responsible for such cracks 
as were occasionally produced during the course of g 
test. The spread of gauge due to sleeper deforma. 
tion can therefore be accepted as temporary, occur. 
ring only during the application of load to the rails, 
and, for this additional reason, offering no justifica. 
tion for attempt at improvement. It will be re. 
marked, no doubt, that the sleeper appears to be 
very disproportionately strong compared with other 
components of the assembly. This is perfectly true, 
of course, under the restricted loading of the tests, 
where transverse forces were applied steadily and 
symmetrically to the rails, and where, as is evident 
from the photograph of the layout in Fig. 1, on 
page 1, ante, each sleeper was ideally supported 
under the vertical loading. In track service, how. 
ever, loads upon sleepers are unsymmetrical and 
unsteady, while support from the ballast may be 
often imperfect ; and on these accounts, if for no 
other reasons, sleepers of the present standard size 
and strength are needed. The simple rectangular 
shape is dictated by the cheapness of cutting timber. 

The relatively large proportion of gauge spread 
contributed by compression of the keys is less 
important in practice, perhaps, than might appear 
from these tests. The duties of the key are, first, 
to hold the rail firmly against the inner jaw of the 
chair; and secondly, when the key side of the 
outer jaw is, as in some designs, ribbed horizontally 
and slightly lipped over at the top, to keep the rail 
down on the chair-seat by bearing with force upon 
the fishing table on the outside of the rail foot. For 
the key to fulfil these functions—to bed itself snugly 
on to the surfaces with which it makes contact, and, 
at the same time, to stay wedged in position under 
severe vibration—a considerable degree of “ give” 
or easy deformation is a very desirable characteristic 
of the key material. Moreover, the wood key is 
about the cheapest component of the assembiy— 
certainly, the most easily adjusted in practical main- 
tenance—and to re-drive a key that has become loose 
or fallen out of the chair, to shim a key that has been 
over-compressed, or to renew a cracked or outworn 
key, is a cheap and simple adjustment which, unlike 
adjustments to other items of the assembly, can be 
repeated indefinitely without progressive detriment 
to the strength and security of the track. 

The small compressive strength of wood keys is 
not without advantage, also, in cushioning some of 
the severity of a forces upon rails, chairs and 
chair In this respect, the progressive 
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gone. (5) The effects of the extension and flexure of 
the sleeper are negligible. (6) The remarks above are 
generally valid for all the types and conditions 
of sleepers tested. There is a noticeable tendency, 
however, for the movement, and more particularly 
for the tilt, of the chairs to be associated with the 

amount of creosote absorption. 

Remarks on Wood Sleepers.—From the standpoint 
of improving the strength and rigidity of railway 
sleeper assemblies, subject to transverse loads of 
the order of magnitude usually encountered in ser- 
vice, a consideration of the foregoing remarks 
indicates at once that the deformations of the 
sleeper itself, by direct elongation and bending, are 
so small as to offer no prospect of worth-while 
modification. These deformations are inherent in 
the use of wood, which, from numerous other con- 
siderations, has such weighty advantages for use as 
sleeper material that appreciably greater bending 



































and elongation than those actually measured would 


i of permanent deformation is a defect of 
wood keys that is remedied in the well-fitting pro- 
perly-driven spring-steel key. The necessity for- 
wedge-driving steel keys entails this type also being 
relatively unresistant to small lateral forces upon the 
rails, and tests upon assemblies incorporating steel 
keys have revealed much the same contributions to 
spread of gauge as those measured for wood keys, 
for the duration of the lateral load, but a much 
superior—in fact, practically perfect—recovery after 
removal of the load. 
(To be continued.) 





INSTRUCTIONAL FitM ON GRINDING.—Mesars. The Car- 
borundum Company, Limited, have prepared an instruc- 
tional 16-mm. sound film illustrating ‘‘ First Principles in 
Grinding,” which is now available for exhibition to 
trainees and others interested in the manufacture and use 
of abrasive wheels. Requests for exhibitions of the film, 
which runs for 40 minutes, should be addressed to the 
Carborundum Company, Trafford Park, Manchester, 1’. 
Suitable sound apparatus and competent operators can 
be provided if required. 





STEAM AND DresEL LOCOMOTIVES IN THE UNITED 
SraTEs.—Although great progress has been made during 
the last decade in the employment of Diesel locomotives 
on all classes of railway service in the United States, the 
statistical picture still shows a great predominance of 
steam power over all the other kinds combined. Accord- 
ing to information give by Mr. T. Olson in the Railway 
Age, the total locomotive mileage in freight service 
during the year 1943 was made up of 97-1 per cent. run 
by steam locomotives and 2-9 per cent. run by locomo- 
tives other than steam. The corresponding figures for 
locomotive miles in passenger service were 70-1 per cent. 
and 29-9 percent. In yard or shunting service the figures 
were 81-8 per cent. and 18-2 per cent., respectively. 
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TRACK-LAYING VEHICLE 
DESIGN. 
By E. G. Fieceuen, M.1.Mech.E. 
(Concluded from page 22.) 


Tue previous part of this article dealt with the 
design of the tracks of crawler propelled vehicles as 
regards the distribution of loading ow the tracks. 
in the present part, the irregularity of the sprocket 


Fig.4. 


(ez600) (a) 


the sprocket. This “ flapping ” of the track causes 
dust or mud to be shaken off to a noticeable extent. 
The irregular velocity imparted to the track may 
cause hammering at the shoe hinges due to inertia 
effects. 

In order to illustrate the peculiarities of a driving 
pulley having a polygonal pitch-line, a very simple 
case may be considered, namely, the hoisting of a load 
by means of. square barrel of 2 ft. side turned by a 
| crank handle. In a complete revolution of the barrel 
| it is evident that while the leverage of the handle is 






































\\ 1/7 
\" ‘yy Lif 
Was 4/ 
TW. 
+e 
(ez60c) WY “ENGINEERING” 
TABLE II. 
| Variation in Speed | Reduction in Speed 
Angie a Subtended | a | a from Maximum to Variation for One 
Number of Teeth. by Pitch Chord. | = | Cos > = 100. Minimum as Extra Tooth in 
deg. . < Percentage of Sprocket. 
| Maximum.* Per Cent. 
| } 
_— or —'-— —_—— 
s 45 | 22-5 92-388 | 7-612 = 
9 40 | 20 93 -969 6-031 1-581 
10 36 | 18 95 - 106 4-804 1-137 
ll 32-7 } 16-35 95 -956 4-044 0-850 
12 30 | 15 96 -593 ' 3-407 0-637 
13 27-7 13-85 97 -092 | 2-908 0- 
14 | 25-7 12-85 97 -496 2-504 “= 
16 22-5 11-25 98 -078 1-922 - 
18 | 20 10 98-481 | 1-519 = 
20 | 18 9 98 - 685 1-31z -— 
24 | 15 | 7-5 99-144 0-856 — 
30 12 6 99-452 | 0-548 -- 
| 
* Uniform variation of speed has been assumed for simplicity of illustration. Actually, the rate of speed variation is as shown 


in Fig. 5 and must be determined in each case. 


drive which gives rise to a characteristic clatter even 
when the vehicles are traveliing at a slow speed upon 
& good surface is examined. This clattering is 
directly attributable to the fact that the velocity 
imparted to the track by the sprockets, which neces- 
sarily have polygonal pitch lines, is not uniform. A 
transverse vibration of the chain of track shoes may 
be observed in unsupported lengths in the region of 


. 


| constant, that of the barrel is continually increasing 
|and decreasing, alternately, from a minimum when 
| the load-carrying rope lies on one vertical face of the 
| barrel to a maximum when the rope hangs from one 
| corner of the face ; that is, when the two diagonals 
| of the square section are horizontal and vertical, 
| respectively. This means that four times in each 
| revolution the rope will vibrate between a position, 








say, 1 ft. from the centre of the barrel to and from 
one 1-41 ft. from that centre. The torque, therefore, 
varies 41 per cent. and if the crank handle is turned 
at a uniform speed not only will this condition have 
to be met by variations in effort, but a sequence of 
acceleration and deceleration will occur four times 
in a revolution which will give rise to additional 
variation in the pressure upon the handle due to 
inertia. An analogous inevitable variation in the 
pitch-line speed of a polygonal chain sprocket is 
taken into consideration by makers of chain drives 
when specifying the minimum number of sprocket 
teeth for given speed and service conditions. 

In the design of track-laying vehicles, the selection 
| of track-shoe pitch must be a compromise between 
| the cost and complication of many shoe hinges 
| involved in the adoption of a short pitch, and the 

accommodation available for the sprockets that will 
have sufficient teeth to give a reasonably satisfactory 
drive to tracks of long pitch. In practice, the track- 
shoe pitch may vary from 3 in. to 10 in., and the 
number of driving teeth in the sprocket from 8 to 20. 
In passing, it may be remarked that when the larger 
pitches are in use, sufficient room may be found on 
the periphery of the sprocket blank, after cutting 
the required number of driving teeth, to cut a second 
set between them. If this be done, it makes it 
possible to transfer the drive later to the alternative 
set when limiting wear has occurred upon the 
original teeth. The influence of the number of 
sprocket teeth upon periodical speed variations in 
operation and the inertia effects resulting therefrom 
| may now be investigated. 

In Fig. 4 are shown three stages (a), (6) and (c), 
|_respectively,in the revolution of an 8-tooth sprocket. 
| At (a) the track is engaging the sprocket at tooth | 

when the latter is on a radius at right angles to 
| the line of the track. The effort of the sprocket is, 
therefore, being exerted at the maximum radius 
|Tmax- In (6) the sprocket has rotated half a pitch, 


that is, through the angle 5 = 22} deg., and it is 


evident that the sprocket effort is now being exerted 
| at the minimum radius r,4,. At (c) the sprocket has 

rotated through another half pitch and the operating 
| conditions have become the same as at (a). The 
| resulting transverse vibration will be through 
versin « = V. ‘The chain speed in (5), for constant 
rotational speed of the sprocket, will be, the speed 


at a Xx =. Owing to the appreciable rotary 
inertia of the engine and transmission gearing coupled 
to the driving sprocket and the relatively high 
frequency of pitch-line speed variations, it is reason - 
able to assume that the sprocket will be compelled 
| to revolve at a practically constant speed and that 
| the speed of the track itself will vary. In order to 
| investigate this variation more closely Fig. 5 has 
| been constructed. 

In Fig. 5 is indicated a side of the pitch polygon 
oceupied by one pitch as shown in diagram (6) in 
Fig. 4, the sprocket having eight teeth. For conveni- 
ence, the sprocket is assumed to be stationary while 
the track is unwrapped from it, the link shown in 
Fig. 5 swinging round tooth space I, through an are 
of 224 deg. in a counter-clockwise direction. Varia- 
tions in speed in the right-hand half of the pitch 
chord are considered. Since the sprocket has 8 teeth, 
the pitch chord will subtend 360/8 = 45 deg. = a, 
| at the centre of the sprocket. The free end of the 
| link will swing during this stage in the arc T, .. T, 
| which has been equally divided as shown. The 
| sprocket speed having been assumed to be constant, 
| it is evident that the track speed will be proportional 
| to the radius normal to which the track pull is 

acting at any instant. Thus, ifr, is taken to repre- 
| sent the maximum track speed of 100 units then r, 
|in the same units will represent the percentage of 
maximum speed at that point and r,, r; and r, will 
indicate intermediate values. In each case the 
radii are at right angles to the tangent track- 
positions, similarly numbered, and their inter- 
sections give points on a speed curve between the 
outer arc h, corresponding to maximum speed, and 
the inner arc /, representing minimum speed. For 
comparison, the arc m has been drawn to indicate 
a uniform increase in speed between these limits, 
and it is evident that the actual acceleration is 
greater on the right of the plotted curve and less 
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on the left side. This means that the transition | by a spring drive connection, similar to the familiar | there is little prospect of getting electric power on , 
from deceleration to acceleration will require a Bibby coupling, having a ring of flat driving springs | large scale at cheaper rates than can be obtained from 
greater effort against inertia than vice-versa. which are well adapted to absorb cyclic torque | thermal stations, ~y a involve a very 
The triangle a0 on the right of Fig. 5, may | variations of high frequency. This arrangement pe ee oy of coal. It is unlikely, therefore, that we 
; , ‘ A : . “ a able to compete successfully as regards electro. 

now be considered, this construction referring to the | would not, however, prevent the transverse P-| chemical processes in countries where the capi 
second 22} deg. of the 45 deg. pitch. The line| ping’’ of the track which, it has been shown, | charges on hydro-electric plant have been Re 
a. = | is due solely to the geometry of the construction. kilowatt installed or where the cost has been heavily 
' | Tracks consisting of rigid shoes having local flexi-| subsidised by low-interest loans from the State. A, 
100 — | bility only, that is, at the hinges, must necessarily | 4gainst this, Roskill has rightly emphasised the import. 
92-388 = 7-612 units. The range of speed varia-| be accommodated upon a polygonal sprocket and, | *"ce of taking delivered rather than ex-works costs into 
tion of an 8-tooth sprocket is thus 7-612 per cent. in consequence, it does not matter how the driving | —* Th . oo —— y ee — ©-electrie 
of the maximum speed. The value of V for the | force is transmitted from the sprocket to the track, | — rae ped or obec Av oe ry: 4 re sncillary 
gh oe . : E A . ; . " ys and roads, should 

remaining positions may be calculated in the same | this transmission being either by single teeth enter- | }. added to the basic cost. 

way or scaled from the diagram. This method | ing holes in the shoes, single teeth engaging teeth) Quite apart from considerations of cost, the total 
enables a comparison to be made of the performance | on the shoes, or double sprockets engaging hinge | hydro-electric potential of Great Britain, including alj 
of sprockets having.various numbers of teeth, the| trunnions. Rubber tracks, on the other hand, have | feasible inland and tidal schemes, is only a small 
results of such a comparison being shown in Table II, | complete flexibility which adapts them to a circular | proportion of the capacity of thermal stations already 


oa=r,=bo (100 units) cos 5. 
100 cos 22-5 = 92-388 units. Therefore V - 


on page 43. 

A comparison may now be made of the effect of 
pitch selection in a case where the sprocket diameter 
is approximately fixed so that it will accommodate 
eight teeth of 9-in. chordal pitch or 12 teeth of 
6 in. chordal pitch. The speed of the track is 
assumed to be 10 ft. per second (6-9 m.p.h.) in both 
cases. In each pitch length there will occur a peri 
of acceleration followed by an equal period of 
deceleration, so that the time interval, in seconds, in 
which each of these phases takes place may be found 


sprocket rim and maintains a constant track velocity. | 1 being. According to Energiequellen der Welt, this 





| country’s — is 850,000 h.p., of which slightly 
| under one-half had been developed by 1935. The World 


COAL AND CHEMICAL INDUSTRY.* Power Conference statistics give an installed capacity 


By J. G. Bennerr. 
(Concluded from page 25.) 
ALTHOUGH certain power stations exceed 28 per cent., 
| the average overall efficiency of electrical generation 
| for the whole of Great Britain is under 22 per cent. ; 
and, after allowing for the losses involved in trans- 
| mission and in transforming down to low voltage, the 
| industrial consumer receives only about 18 per cent. 


| of generators in “ 
| 288,000 kVA. 
These factors must be taken into account in assessing 
the value of large-scale electrochemical plant in this 
country. The recent report of the Select Committee 
on National Expenditure has raised doubts whether 
the electrical production of magnesium in Great Britain 
is likely to compete with that of American and Conti. 
nental sources. The same applies to calcium carbide 


authorised " hydro-electric plant of 


by dividing half the pitch, in feet, by the track of the energy theoretically obtainable from the coal. The probable average practice for carbide manufacture 


speed in feet per second. The average rate of 
acceleration is found by dividing the change in speed 


in the half-pitch length by the time interval in which | P 


that change occurs. It will be evident from Table 
III that the inertia forces are greater in the case of 
the longer pitches when comparing sprockets of 
equal diameter. There would seem to be two 
methods of compensating, as far as possible, for the 
inherent speed variation of the polygonal sprocket 
drive. These are indicated in the two following 
paragraphs. 1 ; 
In the driving of bucket elevators by a chain 
sprocket, similar conditions to track operating arise 
but these are aggravated by the small number of 
sprocket teeth, or their equivalent, employed. The 
resultant jerky motion causes spilling of the contents 
of the buckets. In many cases the sprocket is 


Tasie Ill. 
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Acceleration 
Period. 
Second 


piten. | Piteh 
in. 2 
Ft. 


| 
Number | 
of Teeth.| 
! 








6 0-25 
“ 0-375 














- Uniform variation of speed has been assumed for simplicity 
of Mustration. Actually, the rate of speed variation is as shown 
in Fig. 5, and must be determined in each case. 

driven by a single-reduction pair of spur wheels, and 
in this case the difficulty can be satisfactorily over- 


come by mounting the driving pinion of this pair | 


eccentrically upon its shaft to an extent sufficient 
to neutralise the errors of the chain sprocket, a 


varying radius of action being thus provided. The | 


meshing spur wheel must have its pitch line de- 
formed, in zones, so that the correct contact with 
the pinion is maintained at all times. Further, it is 
evident that the gear ratio of this pair of wheels 
must be a whole number. The sprockets of track- 


laying vehicles are often driven by a compact | 


epicyclic train enclosed in the sprocket hub. The 
overall ratio of the epicyclic gear is usually either 
3 to 1 or 4 to 1. Assuming that the sprocket has 
12 teeth it is clear that correction by pitch-line 
deformation cannot be obtained in the epicyclic gear 
itself. If, however, there is a spur pinion farther 
back in the train that is geared to run 12 times as 
fast as the sprocket, then this pinion may be eccen- 
trically mounted and its meshing spur wheel made 
to correspond in order to provide the requisite speed 
correction. In view of possible occasional dis- 
mantling of the gearing it is important that the 
parts should be properly match-marked to secure 
correct relation on re-assembly. This is specially im- 
portant in those cases in which thesprocket is provided 
with an alternative set of teeth as described above. 

Normally, the annulus of a sprocket epicyclic 
gear is fixed to the sprocket hub. Instead of this 
construction the annulus can be coupled to the hub 


Even the meagre yield of valuable chemicals obtainable 
by carbonisation is sacrificed when coal is burned in a 
resent-day wer station. The use of energy in 
the form of electricity is thus doubly wasteful of coal 
resources. That the electrical industry has grown 
up and enjoys an outstanding prosperity notwith- 
standing these difficulties, is due to the very high price 
the consumer is prepared to pay for the advantage of 
using energy in so convenient a form as electricity. 
Electric power involves the consumption of about 
six times the amount of coal that would be needed if 
the whole of the heat of combustion were employed 
directly. This stubborn fact sets limits to the possible 
use of electricity for industrial purposes under present 
conditions. It is unlikely that district heating and 
other methods of utilising power-station waste heat 
will materially reduce the cost of electric supply, for 
the capital charges will largely absorb the Prep Mam 

There are, however, extraneous considerations, and, 
to assess the prospects of establishing new electro- 


chemical processes in this country, we have to consider | 


the basic cost of electrical generation. This can be 
split up into two components : (a) the cost of the energy 
to be converted into electricity, and (6) the cost of con- 
version. At first it might seem that, with water 
| available for nothing, a hydro-electric station should 
always give lower costs than a thermal station where 
coal, though cheap, represents a definite item in the 
cost. As a matter of fact, hydro-electric stations are 
|always much higher in capital cost than thermal 
stations, and the capital charges, after a certain point, 
can become so high as to wipe out entirely the advantage 
of free water. In comparing hydro-electric with ther- 
mal stations it is not sufficient to calculate only the 


| cost of the direct installations, but account must also 


be taken of such factors as transport facilities and 
distance from markets. A hydro-electric scheme in 
a remote mountain district may require large-scale 


civil engineering works in the form of harbours or roads | 


and railways. These difficulties are only removed when 
| a hydro-electric _— can be planned to include the 
establishment of new consuming communities in the 

area, as was done in the case of the Tennessee Valley 

Authority, in the United States. 

Hutton and Roskillt showed, in a most valuable 

| analysis made just before the outbreak of the present 
war, that, if a thermal station could be built at 15I. 

per kilowatt installed, it could just compete with a 

hydro-electric station costing 501. per kilowatt installed, 

| provided coal costing 20s. a ton was used. Now, the 
cost of hydro-electric stations varies enormously accord- 

ing to the conditions of the site. The first great station 

to be built in this county was naturally erected on the 

most favourable site to be found, at Kinlochleven, 

where the cost of construction was under 30l. per 

installed kilowatt. The West Highlands scheme is 

etimated to cost 52/. per installed kilowatt at pre-war 

contracting costs. Professor A. H. Gibson estimated 

| that the Severn Barrage scheme would have cost about 
| 601. per kilowatt installed. This figure was calculated 
| as far back as 1920, when costs were much lower than 
they are to-day. These figures are important because 

they show that, as far as Great Britain is concerned, 


* The first J. Arthur Reavell Lecture, delivered before 
the Institution of Chemical Engineers, on Friday 
April 14, 1944. Abridged. 

+ See ENGINEERING, vol. 147, pages 521, 581, and 642 
(1939). 





| in this country would require 4,500 kWh and | ton of 
coke for 1 ton of 80 per cent. carbide. This is equi- 
| valent to some 14 tons of coal per ton of pure acetylene, 
or a carbon conversion efficiency of 8 per cent., and 
represents a very serious loss, which would handicap a 
chemical industry that was obliged to rely on home. 
produced carbide as a raw material. The temperature 
of carbide production is about 2,000 deg. C., and at 


Y- | present this temperature is obtainable only in electric 


furnaces. Somewhat similar calculations apply to the 
manufacture of ferro-tungsten, ferro-silicon, phos. 
| phorus, silicon carbide and graphite, all of which require 
rge quantities of energy. 
The question arises whether these very high tempera- 
tures could not be obtained without the use of the 
electric furnace. There are outstanding prospects for 
coal research in this direction. Some of the promising 
| alternatives include (1) nearly theoretical combustion 
of coke with 19 per cent. to 20 per cent. CO,, giving 
an effective flame temperature of about 1,900 deg. C. ; 
(2) the use of highly preheated air, giving temperatures 
of over 2,000 deg. C.; (3) the use of oxygen, giving 
temperatures up to 2,500 deg. C.; (4) the use of oxygen 
and high preheat, giving almost unlimited temperature 
possibilities. 
| Research in progress shows that objectives (1) and (2) 
should be capable of realisation in the near future 
The use of oxygen in place of air, or oxygen enrichment 
up to 60 per cent. or 80 per cent., opens up possibilities 
which have been insufficiently appreciated hitherto. 
The cost of oxygen will be a decisive factor. Contrary 
to statements which have been widely published, it 
does not appear that the Kapitza method will lead to 
reduced power consumption as compared with the 
normal process. There are, however, considerabk 
possibilities in the use of combined systems where 
mechanical energy can be obtained at relatively low 
cost. These should make it possible to obtain an 
80: 20 oxy-nitrogen, which could be used to produce 
very high temperatures. It is also possible that electro- 
lytic production could be made economic as an off-peak 
load if markets could be found for quantities of oxygen 
equivalent to those which exist for hydrogen. 
The problem of dispensing with electricity depends 
| not solely upon the generation of high temperatures, 
but even more upon the construction of furnaces in 
| which they can be used. This is a task of refractories 
| research, and many years ago Hutton urged that 
| research into “ super-refractories ” should be regarded 
|as urgent. There are several oxides, carbides and sili- 
|eates which will withstand temperatures exceeding 
| 2,000 deg. C., and carbon itself is the most refractory 
material of all, keeping its solid form up to tempera 
tures well above 3,000 deg. C. The engineering pro- 
| blems of very high-temperature chemistry, apart from 
| the electric furnace, are gely new and unsolved, 
| but there is no reason to suppose them insoluble. In 
| any event, developments in these directions are more 
| likely to provide British chemical industry with cheap 
| acetylene and other vitally important raw materials 
|than the orthodox electric-furnace methods. This 
should be borne in mind in considering proposals for 
large capital expenditure on plant which could only be 
economic if electrical energy were available at prices 
which are not at present within sight. It is also 
necessary to remember that the last word has not been 
said on the subject of electrical generation from coal : 
| we may yet find it possible to avoid the losses inherent 
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in the heat-engine oycle and generate electricity 
directly. Altogether, it can safely be predicted that 
there is no field in which we may expect to see more 
spectacular changes in the next 10 or 20 years than in 
the conduct of chemical reactions at very high 


temperatures. 
Certain broad conclusions emerge from the fo 


carbon compounds in human life. 


of industrial mass production, will, in certain fields 


tend to replace metals and clay ware, and in others 

open up entirely new industries. We may also expect to | 

see coal becoming, to some extent, a source of synthetic | have no definite 

fibres, artificial resins, nitrogenous fertilisers and other | used alone. The di m of the system Na,CO,-CaC0, 
jucts which will replace natural materials, the shows that, in di 

availability or cost of which is or will become unfavour- | Na,Ca(CO,), there is a eutectic having a 


able. 


development policy. 
will tend to cultivate the soil mainly for foodstuffs, and 
look to coal for a higher proportion of textiles and 


constructional materials than in the past. This phase | 


may last for many generations, but ultimately the tide 
will turn and the exhaustion of the reserves of dynamic 


carbon will force us to undertake the task of tra ping | 


the energy currently received from the sun; and it is 
very probable that green vegetation, cultivated for 
the purpose, may prove the most convenient and 
effective method of doing so. 

The second conclusion concerns the immediate 
future. The widely canvassed view that we should 
undertake research and development work on a very 


large scale with the object of producing more chemical | 
raw materials from coal can be accepted with the | 


reservation that we are stil] only at the beginning of 
the road. The methods of coal treatment so far 
developed are not able to produce organic chemicals, 
other than aromatics, at prices which, in the absence 


of protective tariffs, would compete with those of the | 


products of petroleum refining. There is, however, 


not the slightest reason for suppesing that this situation | 


is irretrievable. The world reserves of petroleum are 
far smaller than the reserves of coal, and the price 
ratio between these two great carbon sources may well 
grow more favourable to coal as time goes on. More- 
over, expenditure on research into coal treatment has 
hitherto been negligible compared with that which 
has been lavished on oil refining. We may confidently 
expect the balance to be redressed, at any rate so far 
as this country is concerned. Nevertheless, until coal 
research has begun to show results commensurate with 
those of oil research, we should be unwise to demand 
enormous expenditure on plants to operate uneconomic 
processes which may become obsolete before they are 
in operation. 

Finally, there is the question of coal research itself. 
The field is almost unbelievably wide, the harvest 
unlimited, and the number of workers still insufficient. 
It is to be hoped that the coal industry and the chemical 
industry will join hands in planning research into the 
production of chemicals from coal. Neither partner 
in this great enterprise can succeed without the other, 
and there is more than enough for all to do. 








DESULPHURISATION OF CAST IRON 
BY SODIUM CARBONATE,* 


By N. L. Evans, B.Sc., A.LC. 


(Continued from page 17.) 


| sulphurise steel and these showed slight promise. A 
FoLLowINe the preliminary trials, several series of | farther suggestion made to the author during the course 


ing 
analysis. In the first place, it is necessary to bring 
into clear perspective the overwhelming importance of 
This importance 

y well grow during the present century, as means 
“al be found to convert coal and other carbonaceous 
materials into an ever-widening range of new products 
which, by reason of their suitability for modern methods 


Total Phos- Man- 
Oarbon. Silicon. Sulphur. phorus. ganese. 
Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. 
4-41 1-49 0-035 0-023 0-76 


Table IV. 


to the metal either in the molten condition or as sin 
tered mixtures. W. Oelsen* used the double car 
bonate, containing 48-5 


of 813 deg. C. 
»| tune to try similar mixtures in acid and 





addition to the double carbonate, 
the 
eutectic and the double carbonate were prepared by 
mixing together light sodium carbonate and light 
calcium carbonate, sintering the mixtures for about 








Sodium Carbonate in Dolomite and Sand Linings. 


The desulphurisation test results are collected in 


References have appeared in recent German tech- 
nical literature to the desulphurisation of cast iron by 
mixtures of sodium carbonate and limestone added 


r cent. of CaCO, and 51-5 per 

cent. of Na,CO, by weight, and having a melting point 

It was thought that it might be oppor- 
basic lini 


The results are interesting, though the series of tests 
was discontinued when it was seen that the mixtures 
advantage over sodium carbonate 


melting Total 
It is unlikely, however, that cellulose will be | point of 786 deg. C. Small quantities of both 

displaced as the natural raw material for textile manu- 
facture. Coal, in turn, may furnish humus substitutes. 
These tendencies will react on agricultural and colonial 


It may well be that mankind | } br. at 715 deg. to 720 deg. C., cooling in a desiccator 
and grinding. Test results showed that the mixtures 


do not appear to have any advantages as compared 
TABLE III.—Common Grey Iron. Desulphurisation with 


After the experience gained in the experiments 
already described, a final series of laboratory test 
melts was planned under conditions as nearly constant 
as possible, to compare the action of sodium carbonate 


refractory linings. ies used were: cal- 
cined dolomite, tar-bonded ; stabilised dolomite, water- 
bonded ; serpentine, water-bonded ; and loam, water- 
bonded. In each lining, four melts were made in the 
. | following order: melts 1 and 2, grey hematite pig iron ; 
. | melt 3, white hematite pig iron; melt 4, common grey 
iron. Each melt was treated with approximately 2 per 
cent. of granular sodium carbonate. The reason for 
making two melts of grey hematite iron was that, as 
previously explained, in the first melt in a rammed 
lining the soda slag is almost entirely absorbed by 
the lining unless the dosage of sodium carbonate is 
fairly high. The first melt in the series was, therefore, 
primarily to seal the pores of the refractory. The 
| analysis of the grey hematite iron as received was :— 


Phos- Man- 
Carbon. Silicon. Sulphur. phorus. ganese. 
Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. 
| 3-86 2-57 0-019 0-035 0-87 


| The analysis of the white hematite iron as received 
was :— 


Total Phos- Man- 
Carbon. Silicon. Sulphur. phorus. ganese. 
Per Cent. Per Cent. Per Cent. PerCent. Per Cent. 
3-12 0-14 0-029 0-032 0-18 














| | Dolomite Lining. Sand Lining. 
| nak 
Sodium Sulphur. Sulphur. 
Carbonate. | ae _ Bi 8 
Per Cent. | 
After Per- | a Per- 
| Treatment.| centage | Treatment. centage. 
| Per Cent. Removed. | Per Cent. Removed. 
j 0-075* 50-6 0-114* 25-0 
4 | 0- 57-2 
1 | 0-079 | 48-0 0-098 35-5 
1} | 0-061 | 59-8 0-090 | 40-8 
1¢ | 0-038 75-0 
2 | 0-056 | 43-2 0-073 | 52-0 
24 | 0-067 | 55-9 0-062 59-2 
24 0-087 75-7 


| 





* The asterisk, in this and later Tables, indicates a first melt 
in a refractory. 


| TABLE IV.—Grey Hematite Iron. Desulphurisation with 
Sodium Carbonate in Dolomite and Sand Linings. 


| 


J 





Sand Lining. 























Dolomite Lining. 
| Sodium | Sulphur. Sulphur. 
| Carbonate. | 
a — wt 
After Per- | After Per- 
Treatment. Treatment. centage 
! Per Cent. | Removed. Per Cent. | Removed. 
i — — ! 
; 0-024 31-5 0-033 | 5-8 
1 0-0205 41-4 | 0-027 | 22-8 
le | 0-0192 45-2 0-027 22-8 
| 2 | 0-018 48-6 0-020 42-9 
2 0-0175* 50-0 
2 0-0175* | 50-0 0-025* 28-6 
2 0-014 60-0 
! 
with sodium carbonate alone, but they confirmed the | 


advantage of using basic linings. The mixed car- 
bonates melt when added to the molten iron, but after 
| few seconds solidify and form a dry clinker. 
| It was suggested to the author that cast iron might | 
| be dephosphorised by treatment with mill scale mixed | 
| with the desulphurising reagent. This and other 
| suggested methods of dephosphorising cast iron were 
| tried, without success. Attempts were made to de- | 


| 
| 





melts were made with different irons, in both sand and | of the investigation was that serpentine (magnesium 


tar/dolomite linings, with sodium-carbonate additions 
varying from } per cent. to 2} per cent. The first | 
material was @ common grey iron the analysis of | 


which, before remelting, was : 

Total Phos- Man- 
Carbon. Silicon. Sulphur. phorus. ganese. 
Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. 

3°34 1-75 0-152 1-17 0-60 


The results of desulphurisation tests will be found in 
Table III. The second material used was a grey 
hematite iron, the analysis of which, before remelting, 


Was :—~ 








* Paper, entitled “The Use of Basic-Lined Ladles | 
‘2 the Desulphurisation of Cast Iron by Sodium Car- | 
bonate,” presented at the annual meeting of the Iron | 
and Steel Institute, on Thursday, May 11, 1944. 
Abridged. 


|line. The desulphurisation of iron in stabilised dolo- 


orthosilicate) might function as a basic refractory. It | 
was tried, but the results were disappointing, and the | 
crucible linings were severely attacked on the slag- 


mite was studied in a large number of melts, as this 
refractory has advantages over Basic for lining ladles 
which are allowed to cool down and remain for long 
periods in atmospheres sufficiently humid to cause the 
disintegration of the Basic. As would be expected 
from the presence of 15 per cent. of silica in stabilised 
dolomite, the results, so far as desulphurisation is con- 
cerned, were not as good as those obtained in tar/ 
dolomite linings. They were better, however, than 
results in siliceous linings, and the practical advan 
of the stabilised product should not be lost sight of, 
such as, for example, the ease with which it can be 
stocked, or supplied to foundries in small quantities. 








* Stahl und Eisen, vol. 58, page 1212 (1938). 


tages | may be prepared b 


The analysis of the common grey iron is given above 
in connection with the tests recorded in Table III. 
The results of this series of tests show that :—({1) In 
the various refractory materials tested, the i 
of desulphurisation with sodium carbonate is in the 
following order :—Calcined-dolomite/tar; stabilised 
dolomite ; serpentine; and loam (sand). (2) Sodium 
carbonate gives a worth-while degree of desulphurisa- 
| tion in bot calcined-dolomite/tar and stabilised dolo- 
| mite, even when the initial sulphur content of the iron 
| is low (0-03 per cent. or less). With such irons, very 
| little desulphurisation takes place in serpentine or sand 
ini (3) An appreciable degree of desulphurisation 
takes place in all the types of lining tested when the 
initia] sulphur content of the iron is of the order of 
| 0-1 per cent. to 0-2 per cent. 
| Treatment by sodium carbonate invariably removes 
silicon from cast iron, and with an acid ladle-lini 
material it is usual for the silicon content to be reduced 
by about 0-1 per cent. to 0-2 per cent. under working 
conditions. The analysis ef sodium-carbonate slags 
usually shows the _—— of 25 per cent. to 35 per cent. 
of silica. It would be expected that most of this would 

come from the ladle lining and that it would be lower 
| when a basic lining was used. This is, in fact, the case, 
| but the silica content of the slags remains surprising’ 
high, in the region of 20 per cent. to 25 per cent. 
Results show that the loss of silicon from the melt is 
higher in a basic than in a siliceous lining. This is 
confirmed by some of the preliminary > ts, 
the silicon losses being set out in Table V. differ- 
TABLE V.—Desiliconisation by Sodium Carbonate in 
Dolomite and Sand Linings. 














Desiliconisation. 


Per bent. 
! 


| Conymon Grey Iron (1-6 
Per Cent. Silicon). | 


Per Cent. 





| Sodium Carbonate Used 
(Approx.) : 





1 We 2 
Per Cent.| Per Cent.| Per Cent. 


| | 


| 





In dolomite lining --| 0-22 0-32 | 0-35 0-40 
In sand lining ..| 0-07 0-19 | 0-32 0-28 
White Hematite Pig Iron 
(0-57 Per Cent. Silicon)| 
In dolomite lining ..| 0-05 0-10 | 0-16 “23 
In sand lining 0-07 0-11 0-08 0-14 
Grey Hematite Pig Iron | | | 
(1-4 Per Cent. Silicon). 
In dolomite lining «+| O-ll 0-16 0-24 0-29 
In sand lining 0-10 0-21 0-20 0- 











ences are, in most cases, not sufficiently pronounced to 
indicate more than a tendency for the metal in basic 
ini to lose more silicon, but the tendency is in the 
direction which would be expected and may be of 
importance in the treatment of basic iron. 

After the final series of laboratory tests, the dolo- 
mite /tar and stabilised-dolomite linings showed practi- 
cally no signs of attack by the soda slags. The surface 
was glazed, but the soda slag did not appear to have 
penetrated to any considerable depth. Both the 
serpentine and the loam linings were severely attacked 
and were cut by very deep slag-lines. Ladle linings 

ramming the ground refractory, 
mixed with a suitable binder, round a wooden or metal 
former to produce a monolithic lining, or they may be 
constructed of refractory bricks. Basic, on account of 
its tendency to hydrate, must be bonded with tar. 

(To be continued.) 
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66-KV. BUILT-IN CIRCUIT-BREAKER 
SWITCHGEAR. 


AN interesting development in modern high-voltage 
metal-clad switchgear is illustrated by an installation 
recently supplied fora selected power station by/| 
Messrs. A. Reyrolle and Company, Limited, Hebburn- 
on-Tyne. The arrangement consists of two ring “bus- | 
bars with their associated isolators and circuit breakers, 
each ring being accommodated in a separate switch 
house. The switchgear is of the company’s 66 Y 78 
type and embodies built-in circuit breakers with self- 
contained oil-immersed isolators, the layout having the 
advantages that the number of isolators is reduced 
and each panel is smaller than one having a circuit 
breaker with loops in its cireuit. A side view of one 
of the two switch-house installations is given in| 
Fig. 1, on this page, and an end view of part of the 
gear in Fig. 2. A simplified diagram of connections 
showing the ring ‘bus-bar is given in Fig. 3. The | 
panels are arranged in two rows with a maintenance | 
passage and gallery between them, as shown in Fig. 2, | 
each panel consisting of a base housing on which the | 
circuit breaker is mounted with the *bus-bar chamber 
above it. The ‘bus-bars are oil-immersed and an | 
auxiliary casing connected between the chamber units 
is provided with a sluice gate so that any panel may 
be isolated and drained for inspection or maintenance 
work. The bars may be sectionalised at any point | 
by means of sliding isolators. The phases are sepa- | 
rated throughout the gear. The connection between | 


means of fireproofed cable. 





SWITCHGEAR. 
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The circuit breakers are operated by pressure oil and 
the "bus-bars of the two rows of panels is made by|the absence of any mechanical drive, reducing the | that a duplicate supply is available. The dehydrating 


weight of the moving parts, allows the speed of opera- 
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nected to the air system of the other switch house, so 


plant includes a silica-gel drier fitted with an alarm 


These arrangements can be followed in detail from | tion to be very high. The driven pressure-oil unit for | which indicates when the silica gel requires regeneration. 
Figs. 1 to 3. The left-hand ‘bus-bar chamber unit is | each contact is mounted in the feeder or cable bushing, | This operation is carried out by blowing hot air through it 


shown in section in Fig. 1 and the sliding isolating | shown at c in Figs. 1 and 4, the moving contact being | 
projected from, or withdrawn into, the bushing for | 


switch and the connection to the ring-main cables can 


The closing and tripping of the circuit breakers is 
controlled by oil valves operated by high-speed relays 


be seen. The joint boxes at the end of the *bus-bar | closing, or opening, the cireuit. The driving unit of | which work satisfactorily over a range of voltage from 
chamber with the emerging cables are shown in the | the pregsure-oil system is operated by compressed air. | 50 per cent. to 120 per cent. of the voltage of the 
general view of the switchgear given in Fig. 5, oppo-| It is mounted at one end of each panel and is shown | direct-current circuit to which they are connected. 


site. The sliding ‘bus-bar isolators are operated | 


at dd in Fig. 2. The arrangements consist of three | 


Each metal-clad unit is provided with a maintenance 


mechanically from the maintenance gallery. The inter- | oil pumps in tandem on a single shaft, which is operated | and control panel, which is fixed facing the main- 


mediate "bus-bar unit carrying the sluice gate is indi- | 
cated at a in Fig. 1, and two of the gates are indicated | 
closed, shutting off a panel, at a a in Fig. 3. The circuit 
breaker may be disconnected from the "bus-bars by 


means of the isolator indicated at b in Fig. 1 and also| Each panel is provided with a local air reservoir of | the isolators 6 and g, Fi 


shown in the section of the panel given in Fig. 4, | 
opposite. 


by a compressed-air cylinder. The connection of all 
the pumps to a single shaft ensures synchronism in | 
operation. Pipe connections, shown on the right-hand 
unit in Fig. 2, connect the driving and driven units. | 


sufficient capacity to give three operations of the | 


The circuit breakers are of the high-speed | circuit breaker (break-make-break) without make up| cable. The 
single-break type and are fitted with “‘ turbulators | from the main supply. The reservoir, which is shown | operated in 
in which the high gas pressure generated by the arc is | at ¢ in Fig. 1, is fitted with a safety valve, a non-return | circuit breaker and isolators. 


tenance gallery at the opposite end of the unit from 
the oil pumps ; it is shown at A in Fig. 1. This panel 
contains all the auxiliary apparatus for the control of 
the circuit breaker and for the manual operation of 
. 1 and 4, which cut off 

the circuit breaker from the *bus-bars and connecting 
el carries a diagram with mechanically- 
twee which show the positions of the 
It also embodies 4 


confined to a small arc chamber provided with side | valve, a fusible plug and a drain plug. For the air | pre-selector to ensure that only permissible operations 


vents, as shown at f in Fig. 4. The residual path of | supply, each switch house has an equipment consisting | are performed. 


The actual operation of the switch- 


the arc is de-ionised by a stream of hot gases and | of a motor-driven compressor, two air receivers, de-| gear is carried out from a central control room, which 
vapour discharged at high velocity through the vents. | hydrating plant, and an automatic control panel with | controls the two switch houses. 


The circuit breakers have a normal current rating of | 


an alarm bell. The compressor supplies air to one of the 


The current transformers are situated directly above 


800 amperes and a breaking capacity of 1,500 MVA at | receivers, which is connected to a ring-’bus system | and below the circuit breaker, as indicated at 41 in 
66 kV. 





supplying the switchgear. 





The other receiver is con-| Fig. 4; they can also be seen in Figs. 1 and 2. They 
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are readily accessible after draining the oil from the Fie. 5, GrneRAL VIEW OF COMPLETED SWITCHGEAR. 


circuit-breaker enclosures and can be removed through | 
the circuit-breaker doors. These transformers give 
overlap protection ; that is to say the feeder-protective be — point out that the switchgear lay-out| THE ‘*‘SWORDFISH’’ BIPLANE OF 
current transformers are on the "bus-bar side and | indicated in Fig. 3 was adopted because it lends itself 
the "bus-bar protective current transformers are on | well to an installation in which the number of incoming THE FLEET AIR ARM. 
the feeder side. The voltage transformers are accom- | and outgoing circuits is nearly equal; it would not On page 13, ante, we recorded the official decision 
modated in the base housing as shown at & in Fig. 4. | necessarily be suitable for smaller installations or sub-| that production of the famous Fairey Swordfish 
They are protected by high-voltage fuses | housed in | stations in which the number of outgoing circuits appre- biplane—the familiar “ Stringbag”’ of the Fleet Air 
insulated tubes. The tube orifice is protected by a/| ciably exceeds the number of incoming circuits. The | Arm—was to be gradually diminished, and eventually 
cover interlocked so that the fuse is not accessible | arrangement where applicable, as in the present case, | discontinued, in order to release factory capacity for 
unless the cable isolator is open and earthed. The base | has the advantages that only one set of “bus-bars per | 4M increased output of more modern types of naval 
housing also contains the cable isolator, the cable | panel is required and that the ‘bus-bars of a panel | aircraft. The article mentioned also that, for some 
earthing switch, the cable sealing bell and the lower | can be quickly isolated, and if necessary replaced, with- time past, the construction of the Swordfish has been 
end of the feeder bushing. The cable earthing switch, | out disturbing the circuits on either side. The operation in the hands of a group of firms, working under the 
shown at m in Figs. 1 and 4, is pneumatically and | of each circuit breaker and its isolators can also be direction of Messrs. Blackburn Aircraft, Limited, whose 
sequentially operated, one phase being closed in advance | checked without shutting down the whole of the ‘bus- chairman and joint managing director, Mr. Robert 
of the other two, so that ifn live cable is inadvertently bars, and watts-loss testing is simplified and a doubtful Blackburn, was responsible for organising the group 
earthed the resulting fault is no more than a single-| section can be located and isolated without affecting | of four “‘ daughter-in-law ”’ firms and some hundreds of 
phase earth fault. The operating mechanism for the | other circuits. With this arrangement, the number of | sub-contractors, and building the new production and 
earthing switch is indicated at n in Fig. 2. | panels for a given system is usually less than‘ that assembly works which formed the nucleus of this 
Testing orifices are provided onthe ‘bus-bar chamber | required with duplicate *bus-bars, because it dispenses | industrial “* combined operation.” 
and in the base housing of each panel. These are | with *bus-bar section panels and "bus-bar coupler panels. By courtesy of Messrs. Blackburn Aircraft, Limited, 
arranged for the insertion of testing bushings. The | All units are also identical, providing maximum inter- | We are now enabled to reproduce, on page 50 of this 
"bus-bar orifice is indicated at p in the diagram of con- | changeability. The design also facilitates transport, and | issue, some photographs of the Blackburn-built Sword- 
nections, Fig. 3, and the testing bushing, marked with | erection as each main component can be completed | fish (or “ Blackfish,” as it is sometimes called unoffi- 
the same letter, is shown in dotted lines in Figs. 1 | with its secondary winding in the works and only ‘bus- | cially) by way of supplement to our previous notes. 
and 4. This connection is used for pressure testing, | bar wiring has to be done on site. | The illustrations are of interest as they show this 
watts-loss testing and current-injection testing for cur- | versatile machine in what is probably its latest adapta- 
rent transformers. The corresponding testing bushing | tion, fitted with rocket projectors, four of which can 
| be seen under each of the lower wings in Figs. 1 and 3. 


in the base housing, shown at q in Figs. 1, 3 and 4, is Men . . 
used for pressure-testing or megger-testing the cable.| Motor VEHICLE TAXATION.—Proposals for computing | The points of attachment are visible also in Fig. 2, 


The covers of the orifices are interlocked to prevent | motor taxation on a new basis have been submitted by | which shows a number of completed Swordfish in the 
access to the contacts unless it is safe. The orifices | the Motor Agents’ Association to the Chancellor of the | Blackburn works, with their wings folded back, as the 
indicated on the opposite side of the panel connections | Exchequer, who invited an expression of opinion on this | machines are stowed in the aircraft carriers’ hangars. 
in Fig. 3 are the voltage-transformer fuse orifices. |gubject. According to the Association, the horse-power | Fig. 4 shows the fuselage on the erection-floor, with the 

Each switch house has an oil-conditioning equipment | tax, whether based on the present formula or on the | centre section of the wings and the tail unit attached. 
comprising a clean-oil tank, a dirty-oil tank, a portable | cubie capacity of the engine, should be regardéd as | The fittings for carrying a torpedo can be seen also, in 
oil purifier with a cooler and two motor-driven pumps, | undesirable in view of the restrictive effect it must have | Fig. 3. As. originally designed, the Swordfish was a 
one for clean and the other for dirty oil. Pipework | on engine design. Retention of the fuel tax at its present | torpedo-spotter-reconnaissance machine, and it is still 
conveys oil to and from the switchgear, flexible hoses | rate is recommended, together with the imposition of a | 4 serviceable type for any of these duties; but, as 
being used to make connections as required. Oil can registration fee of 11. per vehicle. Should these measures | stated in our previous article, it has done valuable 
be drained from any chamber and replaced with clean | fail to provide sufficient revenue, an annual tax based on | work in many other capacities—as a trainer, a trans- 
oil, or the oil in any chamber can be up-graded by | the original cost of the vehicle is advocated in addition. | port machine for urgently-needed supplies, an anti- 
direct circulation. The oil in the dirty-oil tank can | The same methods of taxation are considered to be applic- submarine weapon (armed with depth charges), and 
also be cleaned and dried and passed into the clean-oil | able to goods vehicles ; for these it is suggested that the | in target towing for naval anti-aircraft gunnery training, 
tank. present weight-tax be abolished. flare dropping, and the distribution of leaflets. 
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ELECTRODES FOR WELDING 
ALUMINIUM BRONZE. 


A NEW type of electrode suitable for welding alu- 
minium bronze has recently been introduced by Messrs. 
Murex Welding Processes, Limited, Waltham Cross, 
Hertfordshire, under the trade name Murex “‘ Bronalex” 
electrodes. The various aluminium bronzes have 
high tensile strength, very good resistance to corrosion 
and it is possible to heat treat the duplex alloys in a 
manner similar to steels but, notwithstanding these 
desirable characteristics, the materials have hitherto 
had a limited application due, in the main, to certain 
difficulties in casting and welding. The first of these 
difficulties is being overcome by improvements in 
casting technique, and the ‘* Bronalex " electrode, with 
its specially compounded coating, should remove the 
last-mentioned ones, since it is stated that, by its use, 
aluminium bronze material can be welded with the same 
ease as steel. This electrode deposits metal containing 
a eee 10 per cent. of aluminium, 4 per cent. 

iron and 4 per cent. of nickel. The tensile s 
of the weld metal is of the order of 37 tons to 41 tons 
per square inch and the crystal size of the weld is much 
finer than that existing in castings. 

In order to define the relation of the deposited metal 
to the metal of the part to be welded it may be men- 
tioned that aluminium bronzes are essentially copper- 
rich alloys with aluminium as the chief alloying element. 
Of the two main classes there is, firstly, the wrought 
alloy containing 5 cent. to 7 per cent. aluminium 
and forming a mated which is worked relatively easily 
either hot or cold; and, secondly, the 9 cent. to 
- per cent. a alloy to which suatlh quantities 
of iron, nickel, and manganese are uently added 
a Gisiagae weed tn tho Stnefaatins 
or hot-w te rolling, age Bow extrusion pro- 
cesses. Typical specifications re ry Bt ge 
bronzes are the British Standard Ai D.T.D. 
Specifications, Nos. 135, 160, 164, 174 A, 197 and 412. 
From the compositions involved it would seem that 
the ‘ Bronalex ” electrode is well suited for the repair, 
salvage, and fabrication of complex high-tensile alumin- 
ium bronzes, typical examples being the filling of 
porous places in large castings, which have been exposed 
by machining ; Se nS SE mailing of cad tips 
on a Ps llers; and the joining of extruded 
sections rolled plates. The electrode is claimed 
to have several advantages over tin-bronze alloys, in 
which fatigue is liable to occur in service. The new 
electrode is not intended for the welding of tin bronzes, 

bronze and brasses, the “‘ Bronze 6” elec- 
trode made by Messrs. Murex being recommended for 
this purpose. 

There are some points on ‘‘ Bronalex’’ welding tech- 
nique on which comment may be made. In the first 
place direct current only can be employed and the elec- 
trodes should be connected to the positive terminal. 
Low current values should generally be used, consistent 
with easy running, and a long arc or a short arc can be 
employed as the nature of the job indicates. For a 
No. 6 gauge electrode the current may be from 130 
amperes to 150 amperes, and, with a No. 8 electrode, 
95 amperes to 105 amperes. Some form of preheating 
is generally advisable. In the case of small jobs of 
relatively light section, preheating need only be local. 
If it is omitted a long are should be held for a few 
seconds in order to warm up the work. In other 
work which is not preheated the operator may find 
it convenient to use high currents at first to give 
some degree of heating, the current being reduced to 
as low a value as possible after the first few inches of 
deposit have been made. In building up worn parts, 
such as bronze bearings, all traces of oil should be 
removed by swabbing with petrol and if possible the 

id 


work should be heated to between 120 deg. C. and 
200 deg. C. to drive out any oil | in cracks. Sur- 
face oxide scale should, of course, be removed prior to 
welding. 





THE BrRiTisH FLUORSPAR PRODUCERS ASSOCIATION.— 
Following several delegate conferences with the Fluor- 
spar Control of the Ministry of Supply, the Derbyshire 
Fluorspar Producers Association has now enlarged its 
scope and become the national representative body of 
the fluorspar industry. The name has been changed 
to that of The British Fluorspar Producers Association. 
and representatives have been added to the executive 
committee to cover all areas. This committee now com- 
prises a representative from each of the following firms :— 
Clay Cross Company, Limited; Constable Quarries, 
Limited ; William Smith (Fluorspar), Limited; Ernest 
Hinchliffe, Limited ; R. C. Conway; Blanchland Fluor- 
spar Mines, Limited ; Weardale Lead Company, Limited : 
Horace Taylor ; and James Wilkinson and Sons, Limited 
(Glebe Mine). The chairman of the Association is Mr. 





Frederick Franks, the deputy chairman, Mr. Charles A. 
Jones, and the secretary, Mr. H. Hebblethwaite. The | 
offices of the Association are at 5-6, Huttons-buildings, | 
West-street, Sheffield. 


INSTITUTION ELECTIONS. 


INsTITUTION OF ELECTRICAL ENGINEERS. 


Associate Member to Member.—Thomas Stuart An- 
drew, Bristol; Dudley Alec Bower, Bromley, Kent ; 
William Frank Giddings, B.Sc. (Eng.), Greenford, 
Middx. ; Reginald George Herschell, , Middx. ; 
Norman Ernest G. Hill, B.Sc. (Eng.), Farnborough, 
Hants; Francis James Larard, Bangalore, India ; 


James Ernest MacFarlane, B.Sc. (Eng.), Liverpool ; 
Philip McK , London, S.W.1; William 
Meyer, London, S.E.7; Cyril William Pike, Edgware, 


iddx:; Walter Frederick Randall, B.Sc. (Eng.), 
London, 8.E.10 ; Colonel Colin Methven Scott, O.B.E., 
B.Se., New Delhi, India; John Albert Smith, Hobart, 
Tasmania; Percival Leo Ta’Bois, Fareham, Hants ; 
William George Thompson, Ph.D., B.Sc., Four Oaks, 
Warwickshire ; James Holmes Walker, M.So. (Eng.), 
Rugby; Oliver Martin White, Hinckley, Leics. ; 
A Bentham Wilkinson, Manchester; John Farrell 
Yates, Salford. 

InstrruTe oF Marine ENGINEERS. 

Member—John Lochhead Adam, Milngavie, Dum- 
bartonshire; Ronald Allen, Carshalton; Robert 
Bradbury Allen, East Finchley; David James Archi- 
bald, Vancouver; Anacreon M. London, 
W.14; William Edward Baillie, Vancouver = 
James Boyton, Orpington; Frank Cross, ion, 
8.W.16; Lieut. (E.) James Roy Glansfield, R.N.R. ; 
Bernard Wilfred Grearson, Ilford; Arthur Thomas 
Griffith, Dartmouth; Eng. Rear-Admiral Frederick 
George Haddy, R.N. (ret.), Farnham Royal, Bucks ; 
Harold Hillier, O.B.E., Glasgow ; Malcolm Livingstone 
Jamieson, bet sg le rg 2 John Russell 
Lang, Thorntonhall, kshire ; Jack Parker Leake, 
Hessle, E. Yorks; George Hampshire Nicholson, 
Swansea ; J Charles Page, Romford ; 
Harry Pringle, ly Hig bington, Cheshire; Arthur 
John Robertson, ; Josko Rotter, London, E.C.2 ; 
Rex Beaumont Shepheard, B.Sc., London, E.C.3; 
Thomas Sheriff, Bromley, Kent; James Sim, B.Sc., 
Glasgow ; Alexander Murray Stephen, East Kilbride ; 
Lt.-Commdr. (E.) Walter dolph Stewart, R.N.; 
John William Noah Thornton, Seven Kings; Adriaan 
van Wezel, London, N.W.3; James Moore Ward, 
Weymouth; The Hon. James Kenneth Weir, B.A., 
Newton Mearns, Renfrewshire; Commdr. (E.) John 
Frederick Samuel Wilson, R.N. 

Associate Member to Member.—Gerald Stanley Mead, 
Clarkston, Renfrewshire. 

Associate to Member.—Lt.-Commdr, (E.) Valentine 
Neville Cutlack, R.N.R.; Harry Lane, Peterborough ; 
Robert McDonald, Whitley Bay; Robert Newall, 
Bearsden. 

Associate Member.—Lieut. (E.) John Robert Legood, 
R.I.N.; Lieut. (E.) Laurence Gilbert Turner, R.N. 


InsTITUTE OF PxHysics. 


Fellow.—W. J. Challens, B.Sc., i : 
Docksley, B.A., Sunbury-on-Thames; T. 8. England, 
B.Sc., Worcestershire; K. Mendelssohn, Dr.Phil., 
M.A., Oxford; R. H. Sloane, D.Sc., Belfast; M. W. 
Thring, B.A., London. 

Associate—G. E. Bacon, M.A., Worcestershire ; 
L. J. L. Baillie, M.A., Bellshill; J. R. Barker, B.Sc., 
Hull; W. E. Beck, B.Sc., London; R. I. B. Cooper, 
B.A., Worcestershire; R. F. Darling, B.Sc., Whetstone, 
Leics. ; C. H. Forshaw, B.Sc., Prescot, Lancs.; W. G. 
Marley, M.Sc., Middx. ; A.S. McLaren, B.Sc., Ayrshire ; 
M. Michaelis, B.Sc. (Eng.), Middx.; M. P. eat 
B.Sc., Lincolnshire; 8. E. Shapeott, B.Sc., Bristo 
J. F, Stirling, B.Se., Newcastle-upon-Tyne. 
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The Forest Research Institute, Dehra Dun, India. Indian 
Forest Utilisation Leaflet No. 58. Studies on Adhesives. 
Part VII. Rape Seed Protein-Formaldehyde Diaper- 
sions as Plywood Adhesives. By D. NARAYANAMURTI, 
V. RANGANATHAN and D.C. Roy. Dehra Dun, U.P., 
India: The Utilisation Officer, The Forest Research 
Institute. London: Publications Department, India 
House, Aldwych, W.C.2. [Price 4 annas or 5d.] 

Heaviside’s Operational Calculus Made Easy. By Dr. 
T. H. Turney. London: Chapman and Hall, Limited. 
[Price 10s. 6d. net.) 

Penguin Books. Aircraft Recognition Series. British 
Aircraft. Volumel. 1944. By R. A. SAVILLE-SNEATH. 
Harmondsworth, Middlesex: Penguin Books Limited. 
[Price 58. net.] 

Armistice and Germany's Food Supply, 1918-19. .4 Story 
of Conditional Surrender. By BERNHARD MENNE. 
Translated from the German by Ep. FITzGERALD. 


, PERSONAL. 


Dr. N. P. ALLEN, M.Met., has been appointed Superin- 
tendent of the Department of Metallurgy and Metallurgica] 
Chemistry, National Physical Laboratory, in succession 
to Dr. C. Sykes, F.R.S., who took up the duties of 
principal of the Brown-Firth Research Laboratories on 
March 1, 1944. Dr. Allen has been senior research metal- 
lurgist in the research and development department of 
the Mond Nickel Company, Limited, for the past nine 
years. 

Mr. R. B. Prrcner, O.B.E., F.O.LS., registrar and 
secretary of the Royal Institute of Chemistry of ‘ireag 
Britain and Ireland, is retiring after 52 years’ service, 
He joined the staff of the Institute as a clerk in 1892. 

Proressor Eric K. Real, F.R.S., has been elected 
President of the Society of Chemical Industry for the 
1944-45 session, in succession to DR. WALLAcr P, 
Conog, M.A. 

Dr. Coutin J. SMITHELLS, M.C., has been appointed 
Director of Research of the British Aluminium Company, 
Limited, and is taking up his new duties in August 

Am ComMMODORE JOHN NELSON BOOTHMAN, ©.B., 
D.F.C., A.F.C., has been appointed to command the 
Aeroplane and Armament Experimental! Establishment, 
Air Ministry. 

Dr. W. M. Grepons, O.B.E., for 42 years registrar of 
the University of Sheffield, is retiring in September. 

Me. ©. W. Tarior, A.R.CS., D.1C., F.1C, 
M.L.Chem.E., has relinquished his position with the 
Ministry of Aircraft Production to join British Industria] 
Plastics, Limited. 

Mr. C. J. STAIRMAND has taken up an appointment 
with the Ministry of Supply as Investigation Officer, 
Small Arms Ammunition. 

Mr. ALAN ATKINSON, M.Eng., M.inst.C.E., M.1.W.E., 
at present Water Engineer and Manager, Plymouth, has 
been appointed (subject to the approval of the City 
Council) engineer and manager of the Manchester W ater- 
works Department. The appointment will take effect on 
March 29, 1945. 

Mr. W. Haynes, director and secretary of Mess. 
Ruston and Hornsby, Limited, Lincoln, has just 
resigned his secretaryship after 52 years’ service with the 
company. He has acted as secretary for 40 years. 

Mr. W. SANDFORD POOLE has resigned his position as 
chairman of Atlas Electric and General Trust, Limited, 
for health reasons, but remains on the board. Mr. I. M. 
Tovucue has succeeded Mr. Poole as chairman. 

Mr. E. J. Eaton, B.Sc. (Vict.), has joined the Engin- 
eering Development Department of e Anglo-Iranian 
Oil Company, Limited. 

The Metropolitan-Vickers Electrical Company, Limited, 
inform us that Mr. J. F. Perry, sales manager of the 
Plant Department, has recently been appointed to the 
board of the Metropolitan-Vickers Electrical Export 
Company, Limited. Mr. F. J. E. TEARLE has been 
appointed principal representative of the Metropolitan- 


F. Vickers Electrical Export Company, Limited, at the 


Trafford Park Works of the parent company. 





Tue Late Mr. G. T. OC. Maccowan.—We note with 
regret the death of Mr. Georgé Thomas Clive Macgowan, 
which occurred as the result of enemy action on July 3. 
Mr. Macgowan, who was the manager of the turbine 
department of Messrs. W. B. Dick and Company, Limited, 
manufacturers of lubricants, was born on December 31, 
1897. He received his education first at Eastman’s 
Royal Naval Academy, Northwood Park, Winchester, 
and afterwards at Charterhouse School. He entered the 
City and Guilds (Engineering) College, London, in 1914, 
and, from 1915 to 1917, was engaged on the manufacture 
of hardened screw gauges for the War Office in the 
shops of the College. In 1917 he joined H.M. Forces and 
became a Pilot in the Royal Air Force. On return to 
civil life in 1919, Mr. Macgowan served for a time under 
Mr. C. Constantinesco, West Drayton, and afterwards 
became works manager to Messrs. Watts, William and 
Company, Limited, general engineers and manufacturers 
of motor-cycle lighting sets, Shepherd’s Bush. In 1922 
he went to South Wales to take up the post of assistant 
electrical engineer in pits of the United National Collieries, 
Limited, Wattstown, Glamorganshire, and two years 
later, was appointed efficiency engineer in the South 
Wales Power Distribution Company’s station at Tre- 
forest. In 1926 Mr. Macgowan became district engineer, 
and representative in Lancashire, of Messrs. W. B. Dick 
and Company and continued in this capacity until 1938, 
when he was appointed technical liaison officer and 
sales engineer with Messrs. John Holroyd and Company, 
Limited, bronze founders and engineers. In March, 
1941, however, Mr. Macgowan returned to Messrs. W. B. 
Dick as manager of the turbine department, and was 





London: Hutchinson and Company (Publishers), 
Limited, 47, Princes-gate, South Kensington, 8.W.7. 
{Price 1s. net.] 





serving in this capacity at the time of his death. He was 
elected an associate member of the Institution of Mech- 
anical Engineers in 1927. 
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NOTES FROM ‘THE NORTH. 


GLasGow, Wednesday. 

Scollish Pig-Iron.—Though all the units in operation 
are still working steadily, the output is moderate. The 
steelworks demand is firm, but foundry requirements are 
dack and easily covered. Curiously enough, the foundries 
are not at present getting anything like the normal 
supply of cast-iron scrap. This is due to restrictions in 
granting licences rather than restriction of supplies, and 
has caused many complaints by users and merchants 
alike. The policy underlying this licensing restriction is 
probably well founded, however, and may tend to help 
supplies for steelworks. 


Scottish Coal.—Recently a sharp rebuke was adminis- 
tered to Scottish miners for their irresponsible attitude 
to disputes and strikes, and, curiously enough, the miners 
have worked more steadily since. Market observers 
state, however, that this must be attributed to the usual 
pre-holiday spurt. It is a sad commentary on the outlook 
in this industry, if this be true, for on “‘D Day ”’ and the 
folowing day Scotland was afflicted with stoppages and 
lost valuable output ; consumers in all categories are still 
suffering from an acute shortage of fuel and depleted 
stocks. The miners’ leaders are, however, adopting a 
rather firmer attitude with regard to illegal stoppages, 
and better things may be in store. 

Scotland and the Steel House.—Referring to the pro- 
posed steel houses, Lord Portal has stated that Scotland 
cannot undertake the manufacture of the shell, since 
the pressing plant necessary is not available in Scotland, 
but will be able to roll the sheets from which the pressings 
are made, and has also assured M.Ps. that Scottish labour 
and available plant will be utilised fully to produce any 
other ancillary equipment. This is a very fair proposi- 
tion, and it may be that Scottish enterprise will equip 
itself with modern pressing plant as soon as possible 
and thereby place the North in a favourable position to 
compete with her English neighbours in any work of this 
kind that may come along. The Scottish Conncil of 
Industry may find here a topic for investigation if they 
have not already given it their consideration. This lack 
of pressing plant is a concomitant of the absence of a 
real Scottish motor industry, and will be deplored by all 
who have Scotland’s future at heart. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Not much new business of note is 
being booked, and there is a definite lull in some branches 
of the steel trades. Stocks of semi-finished materials 
are extensive and it has been necessary to curtail the 
production of them. Skilled workers in leading branches 
of the industry complain that their working week averages 
only two days compared with four days last year. Some 
running contracts have been cancelled, and firms which 
until recently turned down orders because they were too 
plentiful, are now seeking new business. This state of 
affairs does not apply to the heat-treatment and other 
finishing departments, which are still busily employed, 
but can see quieter times ahead unless new business is 
placed. Manufacturers, especially those with unem- 
ployed productive capacity, are anxious to renew old 
associations with customers in various markets abroad, 
but are still hampered by restrictions. The chairman of 
Messrs. Edgar Allen and Company, Limited, Mr. ©. K. 
Everitt, states that there has been a distinct improvement 
in the company’s export trade recently in spite of shipping 
and quota restrictions, and there are many signs of a 
considerable increase when the progress of the war 
permite the allocation of more shipping tonnage. He 
urges that it would help those responsible for the conduct 
of industry to know exactly what part the Government 
proposes that the State shall play in its future control and 
direction—more particularly in regard to the export 
trade. He says the present uncertainty has a hampering 
effect on the making of plans. The Sheffield Chamber of 
Commerce has received numerous inquiries from foreign 
countries and parts of the Empire where there has 
developed a strong desire for Sheffield steel products, 
particularly of the lighter kind. Inquiries have been 
received from Turkey, Egypt, New York, Australia and 
New Zealand. The Chamber is compiling a list of the 
markets in which Sheffield firms need representation and 
is sending to members details of any inquiries received 
from potential agents in those markets. 


South Yorkshire Coal Trade.—Supplies of coal are still 
short, partly owing to pit holidays, and this state of affairs 
is likely to continue through the holiday months of July 
and August. Although reduced activity in the heavy 
industries has lowered the consumption of coal and coke, 
the demand has not diminished because of the vital need 
for building up stocks of fuel for future use. Ample 
supplies of outcrop coal are coming forward, and there is 
4 fair sale of alternative fuels in the form of washery fines. 
Export trade is very restricted, but there is a fairly active 
bunkering cail. Rather more house coal has been 
allocated to retail merchants. 





NOTES FROM THE SOUTH-WEST. 


CarpirrF, Wednesday. 


The Welsh Coal Trade.—The belief that in the post-war 
period the mines would be clamouring for miners was 
expressed by Mr. Arthur Horner, President of the Squth 
Wales Miners’ Federation, when he addressed a meeting 
in the coalfield last week. After referring to the fact 
that a number of people feared that their difficulties 
would increase after the war, Mr. Horner said he was not 
very much afraid of the position of miners. Britain 
could not maintain 40,000,000 people in the conditions 
that would rule after the war unl ss there were 800,000 
miners. Pointing out that many concessions had been 
made to the miners, he said the country was not asking 
them to make gigantic sacrifices, but was asking the 
industry to give honest regular work. Conditions 
remained difficult on the Welsh steam-coal market 
throughout the past week. There was a sustained 
demand for the various classes but salesmen had very 
little coal available for ordinary industrial purposes. 
Priority business accounted for almost the whole current 
production and industrial users had to rely upon the small 
quantities that could be spared by prodiicers. Order 
books were generally well filled ahead and the tone was 
very firm. Export business was quiet, with neutral 
buyers still showing interest in the low qualities, but 
shipments were almost exclusively confined to Govern- 
ment directed cargoes intended for the Mediterranean 
and the coaling depots. All the large descriptions were 
well stemmed with business over the next month or so, 
and the tone was very firm. Sized and bituminous smalls 
were scarce and commanded strong values. The best 
dry steam smalls were only sparingly offered to meet a 
sustained inquiry, but some of the inferior kinds were 
available. Cokes and patent fuel were active in the 
home trade. 

Swansea Steei-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, business in tin-plates and their substitutes remained 
quiet, although a slightly increased volume of orders 
had been placed, as compared with the previous week, 
for delivery to home consumers. Owing to the restric- 
tions imposed, the export market was very quiet and 
the quantity of tin-plate sold was small. The demand 
for steel sheets continued to be easier, but, as the works 
have full order books, they are well employed. Iron and 
steel scrap remains quiet; consumers now have ample 
supplies and are taking only restricted deliveries. The 
prices of iron and steel products and non-ferrous metals 
are as follows :—Standard quality coke tin-plates, per 
box of 108 Ib., containing 112 sheets measuring 20 in. by 
14 in., 29s. 9d., f.o.r., for home consumption, and 30s. 9d., 
f.o.b., for export. Tin-plates carrying heavier coatings 
of tin, 30s. and 30s. 4$d., per box, f.o.r. for home con- 
sumption. Unassorted tin-plate base uncoated plates, 
25s. 9d. per box, f.o.r., at makers’ works. Galvanised 
corrugated steel sheets, No. 24 gauge, in bundles, 
261. 2s. 6d., and steel sheet and tin-plate bars 121. 2s. 6d. 
all per ton, delivered. Welsh hematite pig-iron, 
6l. 14s., and Welsh basic pig-iron, 6]. 0s. 6d., both 
per ton and both subject to a rebate of 5s. The distri- 
bution of supplies of metallic tin is controlled at 3001. 
aton. The maximum control price of fire-refined copper 
(containing not less than 99-2 per cent. Cu) is 601. 10s. 
a ton, that of high-conductivity electrolytic copper, 621. 
a ton, that of lead 25/. a ton, and that of spelter 26]. 10s. 
a ton. 





DIesEL-ELEcTRIC LOCOMOTIVES.— Many Whitcomb 
Diesel-electric locomotives have been built by a subsidiary 
of the Baldwin Locomotive Works, Philadelphia, for war 
service in Africa and Europe. According to The Iron Age, 
the monthly output of these locomotives increased from 
92 in March, 1943, to 130 in March, 1944. 





AUSTRALIAN-BuILT “ MosquiTro ” ArIRCRAFT.—The 
Australian Minister for Aircraft Production (Senator D. 
Cameron) has announced that the first deliveries of 
Australian-built Mosquito fighter-bombers are now being 
made to the Royal Australian Air Force. They are being 
built by de Havilland Proprietary, Limited, the Australian 
branch of the British company which introduced the 
type, and Australian timbers are used extensively in their 
construction. Other Australian-built aircraft now operat- 
ing in the Pacific theatre of war include the Beaufort, the 
Beaufighter and the Boomerang. 





INSTITUTION OF ELECTRICAL ENGINEERS, WIRELESS 
Secrion.—On the recommendation of the Wirgless 
Section Committee, the Council of the Institution of 
Electrical Engineers have decided to change the name of 
the Section to “‘ Radio Section ” and to modify Rule No. 1 
which deals with the scope of the Section to read as 
follows: “ The Section shall include within its scope all 
matters relating to the study, design, manufacture or 
operation of apparatus for communication by wave 
| radiation, for high-frequency and electronic engineering, 
| or for the electrical recording or electrical reproduction 
| of sound.” 




















NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





SocigTy OF CHEMICAL INDUSTRY.— Manchester Section : 
Friday, July 28, 6 p.m., The Engineers’ Club, Albert- 
square, Manchester. ‘ Reform of the Patent Laws,” by 
Mr. H. E. Potts. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Centre: Tuesday, August 8, 6.30 p.m., The George 
Hotel, Luton. “ The Selection and Training of the 
Automobile Engineer,” by Mr. W. E. Park. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—The continued limited supplies of 
fuel are rather disturbing though deliveries are still at 
a level that covers current needs, which are on a some- 
what reduced scale. Increased activity at certain works, 
however, is considered not unlikely and the consequent 
increased demand for fuel might be difficult to meet. 
Ironstone from local and other home districts is plentiful 
but there is still a demand for larger supplies of imported 
ores. The pig-iron trade shows little change and there 
are few new features in the semi-finished and finished iron 
and steel industries. 


Foundry Forge and Basic Iron.—Stocks of foundry 
pig are substantial and forge qualities are in ample supply. 
The basic blast-furnaces are running smoothly and pro- 
viding the adjacent steelworks with satisfactory quan- 
tities of iron. 

Hematite, Low-Phosphorus and Refined Iron.—Hema- 
tite is still scarce and there seems little prospect of an 
early material increase in the limited make, but by careful 
allocation, deliveries for essential purposes continue satis- 
factory. Outputs of low-phosphorus iron and refined 
qualities are steadily taken up as they become available. 

Manufactured Iron and Steel.—While there is no 
shortage of semi-finished iron, the heavy output of steel 
semies falls short of current needs. There is a persistent 
demand for maximum deliveries of premier billets, blooms 
and bars, but users continue to accept substantial 
parcels of inferior material. Re-rollers will have to 
keep their mills actively employed well into the autumn 
to cope with their extensive commitments. New 
features are few in the various branches of the finished- 
iron trade. Bookings for heavy descriptions of material 
are keeping the plants well engaged, but orders for the 
lighter commodities would be acceptable. In the aggre- 
gate, the production of finished steel] is still large, but 
in some ‘departments more work could be handled. 
Works are well equipped for the rapid execution of 
orders and the American demand, to make good the 
shortage in the United States, is welcome. Users of 
special steels are receiving satisfactory supplies. Prompt 
attention would be given to orders for heavy joists, but 
producers of light sections have extensive contracts to 
execute. Sheet makers are heavily sold for the current 
quarter and plate producers have good bookings. The 
demand for railway requisites continues to be heavy 
and distributable parcels of pit props and colliery roofings 
are readily taken up. 

Scrap.—The demand for heavy steel scrap, good 
cast-iron scrap and machinery metal is difficult to meet, 
but fair parcels of light and inferior grades are obtainable. 





GOVERNMENT DEPARTMENTS AND THE SUPPLY OF 
ELecrric MoTors aND GENERATORS.—The Director of 
Industrial Electrical Equipment, Ministry of Supply, 
has drawn the attention of electrical-machinery manu- 
facturers to the new war-emergency specification B.S. 
No. 1156-1944, issued recently for Service Departments 
by the British Standards Institution. This specification, 
which was reviewed in our columns on page 248, vol. 157 
(1944), applies to alternating-current and direct-current 
motors and generators of sizes up to 300 kW, excluding 
fractional horse-power machines and shipborne and air- 
borne machines. It is the desire of the Government to 
apply this specification to all future demands except in 
cases in which there are special conditions of duty or 
service which make additional requirements unavoidable. 
The new specification, however, may only be applied to 
existing contracts by arrangement with the Government 
department concerned, but in all future contracts it will 
be the rule that B.S. No. 1156-1944 applies unless there 
is a definite statement to the contrary. Manufacturers 
are requested to refer to the D.LE.E. any demands 
calling for departures.from B.S. No. 1156, unless these 
are clearly necessary and have been agreed to by the 
Government department concerned. As stated in our 
review, the general adoption of this specification will 
result in substantial savings in labour and materials. 
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We desire to call the attention of our readers to 
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THE AGRICULTURAL 
| MACHINERY DEVELOPMENT 
BOARD. 


AT the outbreak of war in 1939, there were in 


uniformity and standardisation” of agricultural 
machinery and “to make recommendations there- 
on”; ‘to consider the provision of an adequate 
educational and advisory service, including demon- 
strations’’; and “to investigate the needs of 
agriculture for special types of machines which are 
not already available.” These comprised their 
specific duties, but they were also authorised 
“generally to consider and report on any matters 
relating to the mechanical development of agricul- 
ture which it is considered should be brought to the 
notice of the appointing Minister.” 

The Board’s first concern was the establishment of 
the National Institute of Agricultural Engineering— 
the nucleus of which existed already in the Institute 
for Research in Agricultural Engineering, of the 
University of Oxford—at its new headquarters at 
Askham Bryan, York, under the directorship of 
Mr. 8. J. Wright, M.A. This undertaking was the 
subject of the Board’s first report to the Minister of 
Agriculture and Fisheries ; a report which, however, 
was confidential to the Minister and the Secretary of 
State for Scotland. A committee of the Board acted 
as the Management Committee of the Institute, the 
work of which is now well organised and proceeding 
steadily, as various references in our columns have 
indicated from time to time; one of its inquiries, 
relating to the use of combine harvesters, was the 
subject of a pamphlet recently published, mention 
of which was made on page 25 of last week’s issue 
of ENGINEERING. 
| On the educational side, in addition to organising 
| various demonstrations of agricultural machinery, 
| the Board gave considerable attention to the provi- 





_ |sion of instruction in its use and maintenance. To 


| this end they recommended to the Ministry and the 
| Scottish Department of Agriculture that each 
|County War Agricultural Executive Committee 
should appoint at least one fully-trained instructor 
| to advise on and organise the instruction of farmers 
|and their employees, and the Committees’ own 
‘machinery foremen. This proposal was accepted, 


Foreign and Colonial subscribers receiving incom- | England and Wales some 50,000 agricultural tractors; |and the present report states that, at the date of 
plete copies through the newsagents are requested to | a total which seemed large at the time, in a country | its compilation, all except three of the counties in 


communicate the fact to the Publisher, together with 

the agent’s name and address. 

Under present conditions arising 

from paper rationing, no copies 

can be supplied under further sub- 

scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


The — for advertisements classified under the | 
of A 


Headings ppointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
ene inch. If use is made of a box No., the extra charge 


| deeply imbued with the idea that all farmers are 
| conservative and the English farmer the most 
| conservative of all. It would be interesting, no 
| doubt, to examine that thesis in detail, especially in 
| the light of the circumstance that some of the most 
‘successful agriculturists are men—some of them 
engineers by training—who have gained their indus- 
trial experience in other walks of life and only in 
their years of maturity have turned serious attention 





to the problem of making farming pay; but a full | 








| England and Wales had made such appointments. 
In Scotland, ten instructors were appointed to 
| cover the country as a whole. The National Insti- 


tute constituted the training centre. The Board 
also urged the importance of increasing the output 
from machinery already in use, estimating that an 
additional 20 per cent. at least of useful output 
could be obtained by this means if an intensive 
educational campaign were undertaken. 

It was realised, however, that education alone 


consideration of so provocative a subject would cer- would not meet the full requirements for additional 


| tainly range far beyond the confines of agricultural 
mechanisation. The use of engineering appliances 





output ; a considerable increase in the amount of 
plant available was also necessary, and a more 


and products for the purposes of land cultivation, | liberal provision of spare parts to ensure that the 
however, has made such strides during the war years | 
that its development is likely to present, when the | 
figures can be revealed, an expansion and a con- | 


plant should not be immobilised unduly for the 
want of gpares. The Board comment that, “ while 
the part played by agriculture in the war effort was 


is Is. per insertion, with the exception of advertisements | tribution towards the national war economy which | generally recognised, a corresponding measure of 
should compare favourably with those of many | importance was not always attached to the manu- 


appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inc 
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accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week's issue must be delivered not 
later than first on Wednesday. 


f 
z 





payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
imi Post Office 
should be made payable at Bedford Street, 
Strand, W.C.2. 


| nique ; constant improvement is essential to healthy 
|expansion. To promote such improvement in the 
design and application of mechanical appliances for 
}use on the land is, broadly, the purpose of the 
| Agricultural Machinery Development Board, whose 
| first published report, dated March 7 and covering 
the period from their appointment in 1942 to 
December 31, 1943, has been issued recently under 
the joint auspices of the Ministry of Agriculture and 
Fisheries and the Department of Agriculture for 
Scotland. 

The terms of reference accompanying the appoint- 
|ment of the Board in January, 1942, were wide ; 
|no doubt, deliberately so, to enable them to range 
almost at will over all the possible ramifications, 
interactions and implications which might appear to 
require investigation as their inquiries proceed. 
There were, however, certain definite charges laid 
upon them, the first being ‘‘to arrange for the 
adequate testing under varying conditions and at 
different centres of types of machinery and imple- 
ments for which such testing is considered desirable.” 


| growing like a tree in bulk, doth make men better | 


| be,” so with the growth of an industry or a tech- | 
| remained ‘‘a severely limiting factor in the production 








: They were also “to review the position regarding 


manufacturing industries. But, just as “It is not | facture of agricultural machinery by the authorities 


responsible for the allocation of materials and 
labour”; the manpower position, in particular, 


of machines and spare parts.” An opportunity to 
bring this matter to a head occurred in May, 1942, 
when the Board were asked to report on the amount 
of machinery required, from home production and 
imports, to meet the expected needs in 1943. Groups 
of members were appointed, therefore, from among 
the members of the Board—who number 17, in 
addition to the chairman, Lord Radnor—to consider 
the principal sub-divisions of agricultural machinery. 
In most cases, a substantially increased supply was 
recommended ; at the same time, it was submitted 
that a standstill order should be imposed on the 
withdrawal of labour from the agricultural machi- 
nery industry, and that special steps should be 
taken for the supply of certain necessary materials. 

Associated with the fundamental basis of this 
inquiry were the questions of uniformity and 
standardisation, included in the Board’s terms of 
reference, and these led to the survey of types of 
implements which was one of their major activities 
during 1943. They had to consider, first, the 
standardisation of parts of machinery, a subject 
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which had .been referred to a committee of the 
agricultural machinery industry, set up by the 
British Standards Institution in the previous year ; 
and secondly, the reduction of the numbers of types. 
The report records, with evident regret, that the 
B.S.I. committee had been able to make no appre- 
ciable progress in the matters referred to them, 
largely because of the shortage of technical staff 
and to other war-time difficulties within the indus- 
try ; but a considerable amount of useful work was 
done in connection with the second subject of 
inquiry by a sub-committee of the Board consisting 
of members actually engaged in farming, who visited 
the works of various manufacturers and submitted 
separate reports on mowers and other hay machinery, 
binders, tractor ploughs, and drills, fertiliser distri- 
butors, disc harrows and tractor cultivators. The 
main conclusions reached were that reductions 
already effected as a result of war conditions consti- 
tuted in general a sufficient measure of simplifica- 
tion; that future development should be concen- 
trated on up-to-date and approved types of imple- 
ment; and that “ private firms should receive all 
possible encouragement to resume the development 
work interrupted by the war.” 

In addition to the foregoing, certain special 
studies were undertaken or programmes initiated, 
notably in connection with potato machinery, 
machinery for grassland, and the encouragement of 
invention. The investigation into potato machinery 
was carried out by a group of members of the 
Board, interested in that branch, who presented a 
number of reports which were passed on to the 
appropriate departments. Among the subjects 
explored were the increased production of wet and 
dry potato-spraying machines ; the concentration of 
potato-planter production on the most satisfactory 
types; the results of trials of potato harvesters 
and picker attachments ; the proper use of potato 
sorters; and the establishment of courses of 
instruction in the use of imported potato elevator 
lifters—courses which were arranged in 1943 at 
two centres. On the subject of machinery for 
grassland, it is stated that a programme of work on 
herbage seed production and harvesting machinery 
has been drafted in collaboration with the Grassland 
Improvement Station and that, on the basis of 
trials carried out at Dodwell, recommendations have 
been made to the Ministry regarding the production 
of a herbage seed drill. To review inventions 
submitted to the Board, an Inventions and New 
Implements Committee has been set up, which, in 
suitable cases, will place inventors in touch with 
manufacturers; and rules have been framed, 
covering the conditions on which financial and 
technical assistance will be given by the Board. 
The question of patents has also been under con- 
sideration by a special committee. 

An important problem which the Board considered 
in the course of 1943 was the determination of their 
own policy during the next five or ten years, and 
they agreed that matters of primary concern should 
be those of ascertaining the power required in 
farming operations, and the exact methods by which 
farmers used their machinery in practice. No com- 
prehensive data on these subjects being available, 
an inquiry was instituted, the results of which would 
form the basis for any future research programme, 
and steps were taken to recruit staff to carry it 
out. A Research Committee was also formed, with 
power to co-opt experts in other fields of engineering. 
“The Board realise,” the report states, “ that no 
comprehensive research programme can be devised 
till more fundamental data are available, nor can 
sufficient staff be recruited in war time, but it was 
felt right to set up a Committee at once.’> Several 
meetings have been held and possible lines of post- 
war development considered, especially in regard 
to tractors and engine design. Meanwhile, certain 
specific and “ very urgent ” items are mentioned as 
having figured in the development programme of the 
National Institute, laid down in November, 1942. 
They include manure and straw handling, the 
harvesting of potatoes and of sugar beet, and silage 
collection and handling. In each of these cases, 
prototype machines have been reported upon and 
the recommendation has been made that a few 
should be constructed for trial purposes. Some 
progress appears to have been made, though the 
extent of it is not stated. 








INDUSTRIAL PSYCHOLOGY. 











ENGINEERING. 


JULY 21, 1944. 








SPEAKING at a meeting of the National Institute 
of Industrial Psychology in 1925, Earl Baldwin 
said that a movement of the kind represented by 
the institute had two principal obstacles to en- 
counter. These were the prejudice of people who 
thought it could do nothing and the support of 
people who thought it could do everything. Those who 
hold the latter view would possibly claim that psy- 
chologists should be consulted on every feature of 
workshop layout, but a contention of that kind 
would merely play into the hands of those who 
consider it can do nothing. The considerable pro- 
gress which it has made has been mainly in its 
proper sphere of the individual selection of work- 
people for specific tasks and its future progress 
appears likely to lie in the same direction. Many 
of the intelligence and aptitude tests which have 
been devised and widely applied appear simple 
and even childish on first acquaintance, but the 
works’ executives who still think they are of no 
value can be confronted by the example of large 
numbers of organisations which regularly employ 
them in the selection of workpeople. It is usually 
for junior or low-grade workers that these tests 
are used and it cannot be said that any type of 
test has yet proved its suitability for selection for 
higher posts. Earl Baldwin, in the course of his 
speech, ironically suggested that in due course 
psychologists would no doubt enable a Prime 
Minister to apply suitable tests to candidates for 
Cabinet rank, but the time seems far distant when 
such tests will be of value in the selection of a lead- 
ing draughtsman, let alone a Chancellor of the 
Exchequer. 

The best propaganda for industrial vocational 
tests is certainly furnished by accounts of their 
successful application and works managers who 
have never utilised, or perhaps even considered, 
them, will find much of interest in a paper entitled 
“Selection of Staff by Means of Intelligence and 
Aptitude Tests ’’ which appears in the April issue 
of the Journal of the Institution of Electrical Engi- 
neers. The authors, Mr. R. C. Woods and Mr. A. S. 
MacDonald, are on the staff of Messrs. Ericsson 
Telephones, Limited, and it may be presumed that 
the information given concerns the practice of that 
company. The paper states that the procedure 
described is employed in “ a light electrical engineer- 
ing factory with a payroll of about 5,000." Some 
information is given about the methods employed 
in the selection of (1) clerical or office and junior 
technical workers; (2) manual workers; (3) in- 
dentured engineer apprentices; (4) occupational 
misfits or special cases ; (5) persons being considered 
for more responsible positions than those to which 
the standard type of tests is applicable. 

It would have greatly increased the value of the 
paper to works executives who have no experience 
of occupational tests had the authors given some 
indication of the proportion of applicants for employ- 
ment rejected as a result of the tests, but nothing 
is said about this aspect of the matter. The ad- 
vantage of scientific selection over the “ hire and 
fire’ principle is stressed, but it is nowhere made 
clear whether any applicant is ever rejected or 
whether the tests are used only to direct juniors 
to what appears to be their most suitable occupation. 
The weakness of this aspect of the paper may be 
illustrated by a brief description of the methods 
employed in the selection of girls to operate a 
mechanical accounting system which was new to 
the works. The girls required were recruited from 
the works staff and some of the principal qualifica- 
tions necessary were accuracy at all stages, a good 
short-time memory, good co-ordination between 
hand and eye, and satisfactory handwriting and 
spelling. It is clear that the most reliable infor- 
mation about most of these qualities would be 
obtainable from the heads of the departments in 
which the girls had been employed previously, but 
good co-ordination between hand and eye is a special 
ability which would not usually be revealed in 
clerical occupations. A special test in which keys 
had to be depressed in response to coloured lamp 
signals was accordingly devised. It may be assumed 
that some girls were rejected as a result of the test, 
but this is not definitely stated. 








Indentured engineer apprentices “ are selected by 
an interviewing board of three, and the results of 
psychological tests are used.” ’ Selection by an 
interviewing board is common procedure in firms 
which make no use of tests and the information 
given affords no indication of the part which the 
psychological tests play in the matter. As the 
interviewing board consists of individuals who are 
Ginnsbves liable to psychological influence it would 
appear that the scientific way to deal with the 
matter would be for the board, without any know. 
ledge of the results of the tests, to select a group of 
what seemed to them suitable candidates and then 
for their list to be compared with the test results. 
This would check the validity of the tests in terms 
of the more common method of selection and would 
afford some information on the extent to which 
appearance and address affect that method. Some 
procedure of this kind may be adopted, but there is 
no indication that it is. The apprentices, in addi- 
tion to the usual factory training, attend university 
classes one day a week and evening classes in pre- 
paration for the National Certificate in Electrical 
Engineering, and it has been found that there is 
good correlation between academic success and the 
intelligence tests taken at the beginning of apprentice- 
ship. 

The fourth class in the list given above, that of 
occupational misfits, consists of individuals who are 
found unsuitable for the job to which they have been 
directed. Aptitude tests may reveal that they 
might prove more satisfactory on some other type 
of work. It is stated that “in many cases real 
improvement can be effected.’” Even those who 
have little faith in tests in general may admit that 
they may be of some value in dealing with the tem- 
peramentally abnormal, but the procedure described 
in the paper makes it clear that those who think 
industrial psychology can “ do nothing ”’ are largely 
justified when it comes to the question of higher 
appointments ; “ candidates for individual positions 
of some responsibility, are selected by personal inter- 
view with the head of the department concerned, 
who may or may not seek the co-operation of the 
psychologists.” As is pointed out, the qualifica- 
tions and experience of candidates selected for 
interview are usually known and considered satis- 
factory and the purpose of the interview is to assess 
character and personality. Most heads of depart- 
ments, rightly or wrongly, will consider that they 
are better able to estimate these qualities than a 
psychologist who, no matter what his abilities, can- 
not have detailed knowledge of the requirements 
of all the departments of a large works. Against 
this point of view, it is stated that in staff selection 
the psychologist does not base his recommenda- 
tions on test results alone, but that throughout the 
whole testing period he is in fact interviewing the 
candidate and assessing his character and tempera- 
ment. This activity may give him much practice 
in estimating personality but it will not give him 
detail knowledge of what qualifications are most 
desirable in some post of responsibility. 

As in some other matters, the paper is lacking in 
specific information to show to what extent heads of 
departments do, or do not, “ seek the co-operation 
of the psychologists.” The advice given to inter- 
viewers about setting the candidate at his ease and 
not intruding their own personality suggests that the 
work is usually undertaken by staff members. 
Elementary rules for interviewing may be taken to 
be part of the stock in trade of the psychologist, who 
should require no instruction in the matter. The 
interviewing procedure adopted will naturally 
depend on the importance of the post to be filled 
and when it is suggested that the candidate should 
meet several interviewers, either singly or as 4 
board, it may be presumed that an appointment of 
some importance is under consideration. The fact 
that this procedure “ will avoid the prejudices and 
possible error of judgment involved by a single 
interview ” appears to be an additional reason why 
the opinion of the psychologist should not carry too 
much weight in important selections. He is an 
individual with personal predilections just as much 
as the works manager and it is doubtful if the 
introspection which it is presumably his duty to 
cultivate is altogether a desirable article in the 
everyday running of a factory. 
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NOTES. 


MATHEMATICS FOR THE PHYSICIST. 


In the report of the Planning Committee of the 
Institute of Physics on “The Education and 
Training of Physicists,” which was adopted by the 
Board of the Institute in May, 1943, and summarised 
in an editorial Note on page 493 of our issue 
of June 18, 1943, the opinion was expressed 
“that some modification in the present method of 
teaching mathematics to prospective physicists is 
desirable.” Having adopted the report, and, with 
it, the committee’s opinion, the Board took steps to 
investigate the matter, and, in conjunction with the 
Mathematical Association, set up a joint committee 
to report on the changes that might appear desirable. 
The chairman was Professor J. A. Crowther, of the 
University of Reading, who, with Sir Lawrence 
Bragg, F.R.S.; Dr. H. Lowery, Principal of the 
South-West Essex Technical College ; Mr. E. W. H. 
Selwyn, B.Sc., assistant superintendent of Messrs. 
Kodak, Limited ; and Dr. 8. Whitehead, Assistant 
Director of the Electrical Research Association, 
represented the Institute of Physics, the secretary 
of which (Dr. H. R. Lang) also acted as secretary 
of the committee. The members representing the 
Mathematical Association were Dr. W. G. Bickley, 
Assistant Professor of Mathematics, Imperial Col- 
lege; Mr. J. A. Edgar, M.A., and Mr. W. Hartas 
Jackson, M.A., of the Board of Education; Pro- 
fessor H. R. Hassé, who occupies the H. O. Wills 
Chair of Mathematics in the University of Bristol ; 
Mrs. B. Jeffreys, Ph.D., lecturer in mathematics at 
Girton College, Cambridge; and Mr. A. Robson, 
M.A., mathematics master at Marlborough. Their 
report, which is reproduced in abridged form on 
page 55 of this issue, was adopted by the Council 
of the Mathematical Association in April of this 
year, and by the Board of the Institute of Physics 
in May. Its recommendations, the committee 
point out, relate only to the teaching of mathe- 
matics to physicists in training at the universities 
(and possibly to students of other sciences), the 
training of mathematical physicists being the 
responsibility of the departments of mathematics ; 
it is not expected of a physics student that he 
should acquire the mathematical technique expected 
of a student of mathematics. Accordingly, the 
syllabuses which are appended to the report, and 
which are divided into Schedules A, B and C, are 
designed merely to suggest the topics which should 
be dealt with and not to define the curriculum 
exactly. Schedule A is intended for all students 
who include physics among their subjects for a first 
degree, and should cover two years; Schedule B 
is @ one-year syllabus for students who specialise 
in physics during the later years of a three-year or 
four-year course ; and Schedule C is for those who 
are making a special study of the more theoretical 
aspects of physics. Only in exceptional cases would 
Schedule C form part of an undergraduate course. 
Unfortunately, these Schedules (which are followed 
by specimen questions to indicate the general scope 
of the qualification desired) are too long to be 
included in our abridgment, but they may be 
recommended to the attention of those who are 
interested generally in the subject ; and to engineers 
also, as indications of the gulf that has gradually 
widened between the engineer and the physicist since 
the days when both pursued their studies along 
sensibly similar lines, and described them as 
“ Natural Philosophy.” Copies of the report can 
be obtained gratis from the secretary of the Institute 
of Physics, the temporary offices of which are at 
the University of Reading. 


British INDUSTRY OF THE FUTURE. 


Some pungent comments on the danger of con- 
fused thinking on the subject of nationalisation 
were made by the Rt. Hon. Leslie Burgin, M.P., 
in an address delivered to the Engineering Industries 
Association in London on Wednesday, July 12, in 
which he discussed the future of British industry. 
Deprecating the tendency to concentrate attention 
on export trade rather than on the domestic market, 
Mr. Burgin pointed out that exports formed only 
& minor proportion of the whole of British trade 
before the war; in bad years, some 16 per cent., 


and even in good years never more than 25 per cent. 
to 30 per cent. The immediate difficulty after the 
war, he considered, was likely to be shortage of raw 
materials rather than of labour, capital or plant. 
He was of the opinion that “the only obstacles to 
an immense industrial revival in the home market 
were lack of raw materials, and the possibility of 
political intervention ; industry should not permit 
the bureaucrat, once the present emergency was 
past, “to continue his distant dictation of what 
better men than himself should do in business which 
had been their life-long study.” An increased 
export trade, he continued, connoted two essentials, 
namely, complete efficiency at home, with great 
skill and the maintenance of quality, and a willing- 
ness to understand and learn about the market, 
involving “far more attention than hitherto to 
languages, overseas agents, and diplomatic support 
in overseas countries.” It was n to remem- 
ber, before relying too much upon “ the State,” that 
it was not “ some very wealthy association disposing 
of untold funds,” which had only to be prodded, 
threatened or cajoled enough to be willing to 
improve the lot of some individual or class; “‘ the 
State is merely you and me and others like us, elected 
by our system of political government to hold certain 
offices.” There were some who clamoured for 
nationalisation on a large or a small scale, and others 
who were so individualistic that the mere conception 
of national control drove them to a frenzy. “ The 
State, however,” Mr. Burgin declared, “ is not com- 
mercially minded. The State is not a good com- 
mercial partner. The State is not a good companion 
in commercial adventure. The State is not a good 
payer. The morals of the State in commerce are 
not as high as the morals of commerce itself . . . 
State management is not a blessing. State control 
of transport has not succeeded. State control of 
industry is, in my judgment, unthinkable. State 
control of export trade is self-evident nonsense. I 
dismiss, therefore, from all suggestions of practical 
politics, nationalisation on a large or small scale and 
I dismiss at once, as unproved and probably as 
unworkable, any proposal for large-scale public 
ownership of the principal industries of this country. 
. . . Industry consists of the products of our hands 
and brains. There is more genius outside a govern- 
ment than within it. There is more genius within 
industry than without it. The tragedy of some of 
the war years in some of the war industries has been 
that those in control knew less about the industry 
they were controlling than many of the leaders of 
that industry, who were among the controlled.” 


THe OpticaL Errecr or Buast. 


As we expected, considerable interest has been 
aroused by the experience, recorded on page 33, 
ante, of an observer who saw in the air the expand- 
ing blast wave caused by the explosion of a flying 
bomb which burst out of his sight ; but so far the 
Note has produced only one letter of first-hand 
testimony in support. Mr. R. Houldsworth, the 
Civil Defence training officer of a municipality in 
“southern England,” writes: “‘I had recently an 
experience similar to that described in the Notes 
column of ENGINEERING of July 14. Against a 
grey background of moderately low cloud, on flat 
ground, a flying bomb exploded about one mile 
away. A hemispherical and rapidly expanding 
dark grey shadow was distinctly visible from the 
point of burst, before the rise of the cloud of dust 
and smoke. Strangely enough, a few days prior 
to this, I had a short conversation with an A.R.P. 
instructor of the National Fire Service who was 
about 100 yards away from an exploding flying 
bomb when a hospital was hit recently. This 
observer reported that he had seen a rapidly ex- 
panding hemispherical wavering appearance of the 
atmosphere as a consequence of the explosion. 
Although I have been in the Greater London area 
throughout the whole of the air raids period, I 
have not previously seen or heard of any similar 
experience.” This confirmation is particularly in- 
teresting to us, as the lighting conditions in Mr. 
Houldsworth’s case appear to have been virtually 
identical with those of the incident which we 
recorded. Those conditions were not specifically 








described in our Note, which stated merely that, 
when the explosion took placé, the observer was 





“looking exactly in its direction and in suitable 
conditions of light’; but in fact there was a grey 
background of low cloud. The time was approxi- 
mately 7.45 p.m. (Double Summer Time) and the 
observer was looking slightly to the east of south, 
so that the sun (obscured by cloud, however) was 
on his right. If uniformity of background and 
absence of obstructions likely to impede the free 
expansion of the pressure wave are significant factors, 
it would seem that the conditions of naval gunnery 
should provide many favourable opportunties for 
observing the phenomenon, if the normal ranges 
are not too great. Since the Admiralty extended 
their use of photography some years before the war, 
to the point of equipping certain vessels specially 
for the purpose of recording gunnery and other 
technical information photographically, it may be 
that photographs of the phenomenon do exist in 
their files, but we do not recall having seen evidence 
of it in any published reproductions of shell bursts 
or of ships blowing up. We have some recollection, 
however, that a camera-gun photograph of an air- 
craft exploding in the air, taken during the last 
war and published in a periodical about 15 years 
ago, showed a halo effect round the machine which 
might have been due to this cause; but, alter- 
natively, it might have been the effect of the ex- 
plosion on the smoke issuing from the machine, 
which was on fire before it blew up. Like so many 
camera-gun photographs, this one was not remark- 
able for clear definition. 


VACANCIES FOR Naval SCHOOLMASTERS. 


We are informed by the Admiralty that there is 
an urgent need for men with mathematical and 
technical qualifications for appointments as school- 
masters in the Royal Navy. Preference will be 
given to candidates qualified in mathematics and 
physics or engineering, or in subjects of value in 
adult education. They must have attained the 
age of 21 years, and must be under 40 at the date of 
entry (or, if they are already in the Service, of pro- 
motion) ; but older men may be considered if their 
qualifications are specially suitable. ‘‘ Good teach- 
ing experience is essential,” according to the official 
notice ; though it is not stated how, in the fifth year 
of the war, the Admiralty can expect this require- 
ment to be satisfied by an applicant of only 21 years 
of age. Candidates should apply as soon as possible 
to the Director, Education Department, Admiralty, 
London, 8.W.1, giving the following particulars : 
name, and date of birth; name of university or 
college (with dates), and teaching diploma or 
Board of Education certificate, with registered 
number and subjects, and details of any other 
examinations passed; the highest examination 
passed in mathematics, mechanics, and magnetism 
and electricity ; teaching experience (with dates) ; 
and the names of three referees (“‘ preferably head- 
masters on whose staff the candidate has served ”— 
another difficulty for the applicant of only 21) to 
whom the candidate is well known, and to whom 
reference can be made. In the case of a candidate 
already serving, the foregoing particulars should 
be supplemented by his rating and official number, 
and the remarks of his commanding officer on his 
personal characteristics and suitability for pro- 
motion. Candidates serving abroad should be inter- 
viewed by the senior instructor or schoolmaster 
officer available, whose detailed recommendations 
should accompany the applications. Any further 
information which the candidate may consider 
relevant should also be given. It is pointed out, 
in conclusion, that successful candidates will not 
subsequently be eligible for consideration for tem- 
porary commissions’ in the executive, account- 
ant or special branches of the Royal Naval Volunteer 
Reserve. 





PRODUCTION OF CHARCOAL IN SWEDEN.—The quantity 
of charcoal produced in Sweden has more than doubled 
in the last five years, mainly as a consequence of the 
demand for fuel for producer-gas driven vehicles, which 
at present total 70,000. The Swedish Fuel Commission 
have stated that the output of charcoal totalled well 
over 5 million cub. m. (177 million cub. ft.) in 1943, as 
compared with 2‘3 million cub. m. in 1939. Over 60 per 
cent. of the 1943 output was used for producer-gas 
traction and the remainder was consumed by iron and 
steel manufacturers. 
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armature multiplied by the change in velocity v of 
THE DYNAMICS OF AXLE- |its centre of gravity, 
HUNG ELECTRIC TRACTION = aot = = : 

MOTORS. 


Spee 2 
By O. I. Buruer, M.Sec., A.M.I.E.E. Ma? +1, + (1+#?I,| * 
(Continued from page 35.) 





If 6, and 6, are the axial distances from the centre 
|of gravity of the armature to the P.E. and C.E. 
Dr. Carter has shown that, if A, and A, are the | bearing centres respectively, P,, and P,, are the 
heights of the obstacles encountered by the P.E. | respective individual impacts on the bearings, and 
and C.E. road wheels, respectively, when the train is | I, is the moment of inertia of the armature about 
travelling with a velocity V, the initial velocities | the axis through its centre of gravity at right angles | 
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It may be shown that these expressions for p 
and P, can be simplified to :— ° 








imparted to the respective wheels are 
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Hence 


It may be noted that the values of A, and A, at 
rail-joints are rather indeterminate, since they 
depend on the condition of the track close to the | 
joints. 

Thus, the total impact on the two road wheels due 
to the uncushioned mass of the motor is | 

I,+(1+&epPl 
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i+ P, Fes aaa, Me (7) 
where v is given by equation (6). 

The impact occurring between the gear teeth, | 
from equations (4) and (7), is 
I, (1 + &)? Me 

i+1,+0+ei, © ™ | 
whereas the total impact experienced by the axle- 
bearings of the motor, from equations (7) and | 
(8), is 
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If L, and L, (see Fig. 2, page 34, ante), are the dis- | 
tances from the point G to the P.E. and C.E. axle-| 
bearing centres respectively, P,, and P,. are the| 
respective individual impacts on the bearings, I is | 
the moment of inertia of the motor about the longi- 
tudinal axis through its centre of gravity and the point 
G, and w is the incremental angular velocity about | 
the same axis, then, for v, > v,, 


Pae L, . lw, 


P (9) | 





P,y + Pap L, 
and | 
| 


Pap - Pac 7 P,. 
from which | 
eg — Pay + 
Pep = ~ae ae lw 
and 
. P,L, + P,y —Iw | 

Pe. = — —— 





L 
where L = L, + L, = distance between axle-bear- | 
ing centres, and y = distance between the centre of | 
the gear wheel and the point G on the axle. 
Hence, in general, 


> — > 4 
Pep = Pils ie tT 424 (10) 
and 
P.. = Pil, + Psy Flow (11) 


L 


the upper or lower of the alternative signs applying 
when v, > v, or v, > v, respectively. 
The value of w is given numerically by 
0, — U, 
oz 
e 
or 
owaA, 
c 
depending on whether v, > v, or v, > v, respec- 
tively. 
Substituting for v, and v,, 


2v af ies 
w = tava ~Vh,). ~. (12) 


the upper or lower of the alternative signs applying 
when v, > v, or v, > v, respectively. 

Similarly for the motor-shaft bearings, the total 
the mass M, of the 





impact experienced is P, 


to the shaft, then 
Popb, — Pods = I, a, 
and 
Pop + Ps. == Py. 


| from which 


Py, + 1, 
ee 


Py, = ; 


| and 


Py, — I, w 
- ; ‘ 
distance between motor-bear- 


Poe: 


where 6 = 6, + b, = 
ing centres. 

Hence, in general, 
Py, + If w 


Pop = | ne 
and 
po ER |. 


b 
the upper or lower of the alternative signs applying 


| when v, > v, or v, > v, respectively. 


The individual impacts P,,,, and P,,. imparted to 
the P.E. and C.E. road wheels respectively, due to 
the uncushioned mass of the motor, car. be deter- 
mined since, for v, > v, 


> > - 
Pp ©, — Pure Cy = Iw 


and 
Pap + Pe m v, 
from which 
p . Beet to 
mp C , 
and 
Pp ae MP lw 
mec c 


Hence, in general, 
& mote Ee. oe 7 
and 

Pi BERT Ee: ogy 


c 


the upper or lower of the alternative signs applying | 
| when v, > v, or v, > v, respectively. 


A knowledge of the individual impacts at the 
road wheels due to the total deadweight per driving 
axle is of value when comparing the performance 
of an axle-hung drive with a side-rod drive. The 
total impact at the road wheels due to the total 
dead-weight M, + m per axle is 

P=M,ry,+mv, . . (18) 
where v, is the vertical velocity of the c.g. of the 
mass M, (at F in Fig. 2) and is given by 

v, —ataths 
._= 
- 
9 Vv 


= oval Vhs + fe Vi) - (19) 


} 
where f, and f, are the distances from F to the P.E. 


and C.E. road wheels respectively. 

If I; is the moment of inertia of the mass M, 
about the axle diameter through F, and Li, L; 
are the distances from F to the P.E. and C.E. axle 
bearings, respectively, then 

Py f, — Py z — Paglé + Pecl4 — Pef, = Iiw. 

Also 

P, + P. =P, 
where P, and P, are the individual impacts on the 
P.E. and C.E. road wheels respectively due to the 
total axle deadweight M, + m, and z is the distance 
between the centre of the gear wheel and the point 
F. Hence, from the above equations 


- Pf, + Py zt + Pap Li — Par ly + Iw 





P, : 
and 
a Pf, — Py z — Pap Li + Pac ly — Ij w 





c 


p, — Ph—mvht (s+) w 

bias c , 
and 

es Pf, + mvh — (I, + 1) w 
| ¢ ! c ie vree 
where A is the horizontal distance FC. [py 
general :— 

Pf, —mvh + (I, +I 

Py = fe = te, (20) 
and 

p— PhtmehEGtDe 


| c 


the upper or lower of the alternative signs applying 
when v, > v4 or Vv, > ¥;, respectively. 

A knowledge of the correct direction of the move. 
ment of the nose suspension point of the motor is 
of value in indicating the mechanical arranyement 
necessary to produce compression, rather than 
tension, in the flexible support. When the sus. 
pension point S (see Fig. 1, page 34, ante), is located 
at the same height as the motor shaft, and in line 
| with the centre of gravity of the motor, it will be 
given an impulsive velocity, vertically upwards, of 








c P, +P, = Pia - 
7 M I, 
| Therefore 
Use l P, asP, 
PS ee) me i 
'., = ( F) I, P, 
|and using equation (4) 
te @i,+rl,—aseM i 
RB” l(t‘ — 


Hence, the movement of the motor-frame sus 
pension point S will be vertically upwards or down 
| wards according to whether the expression 
| a*#i,+ri, —aer?M 
is positive or negative, respectively. 
| In some instances, the suspension point is located 
|at a height z,, above the level of the centre-line of 
the motor shaft, and displaced horizontally by a 
| distance z, from the centre of gravity, of the motor, 
in a direction parallel to the shaft. In such cases, 
the point S has a further velocity due to the rotation 
of the motor in the transverse plane, which consists 
of the component velocities + wz, vertically up- 
wards and + wz, horizontally. Hence, to obtain 
an accurate knowledge of the actual direction of 
movement of the point S in such cases it is necessary 
|to evaluate v,, + w2z,, using equation (22) to 
determine v,,, and combine this value vectorially 
with the horizontal velocity + w z;. 

Consideration will now be given to the influence 
of the assumptions (a), (6) (c) and (d) made in the 
beginning. The initial assumption that the separate 
centres of gravity of the armature and motor frame 
coincide on the motor shaft is somewhat in error, 
due to the axle bearings fitted to the motor frame 
displacing its centre of gravity towards the axle. 
However, if the mass M is regarded as the motor 
frame less the axle-bearing liners and caps, while 
the latter fittings are included in the mass M, as 
deadweight on the axle, as suggested by Dr. Carter, 
the error then incurred in practice is negligible. 
It should be noted that, although the weight of the 
|axle-bearing brasses and caps can be correctly 
included as deadweight on the axle as far as vertical 
translational velocity and rotational velocity of 
the axle transverse to the track is concerned, it 
must not be included in the value of the moment 
of inertia I, of the mass M, about the road-wheel 
axle. 

Almost invariably, the centre of gravity of both 
the armature and the motor frame may be taken as 
coinciding with the diametrical centre line of the 
armature core-plate stack. The weight of the 
pinion, fan, and stiffened shaft at the pinion-end 
of the armature counterbalance the weight of the 
commutator, while the weight of the gear case and 
stouter endshield at the pinion-end of the motor 
frame counterbalance the extended end shield over 
the commutator. Tests carried out on available 
types of traction motor verified this expected result 
to within very close limits. 

The assumption that no impulse is imparted to the 





motor bogie via the motor frame is justified by the 
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yse of hard-rubber pads for retaining the nose of 
the motor, and the fact that the instantaneous 
centre of rotation of the motor in the plane of the 
track is usually fairly close to the nose of the motor. 

The assumption that the motor-shaft and road- 
whee! axle lie in the same horizontal plane is in 
accordance with reality, since this arrangement is 
ysually necessary in order to accommodate the 
motor in the available clearance between the floor 
of the motor-coach and the track. 

The final assumption, that each of the impulses 
imparted to the individual road wheels acts vertic- 
ally upwards, leads to a solution which can be 
regarded, as a first approximation. A more exact 
solution, if required, may be obtained by regarding 
the individual impacts P, and P, at the P.E. and 
(.E. road wheels respectively as merely the vertical 
components of the respective resultant impulses 


P yy and P.,. Thus, remembering that the ratio q 
will always be small, it may be shown that :- 

Por = Py (a + =r). (23) 
and 

Per = Pe (: + =). : (24) 


(T'o be continued.) 





THE TEACHING OF MATHEMATICS 
TO PHYSICISTS.* 


Some knowledge of mathematics is essential to every 
experimental physicist. It provides the logic by which 
he can best develop his ideas, and the language in 
which his results can be most conveniently expressed. 
There is a feeling among physicists that the type of 
training in mathematics received by students of physics 
failed in some respects to meet the requirements of the 


times. The present Committee was appointed, there- 
fore, to consider and report on modifications, if any, 
desirable in the present method of teaching mathe- 


matics to prospective physicists in university courses. 
The great expansion of physics which began in the 


middle of the Nineteenth Century was, in its initial 


stages, largely the work of men who had been trained 
solely or mainly in mathematics, and had passed over 
to physics with little formal training in the subject ; 
Stokes, Kelvin, Maxwell, Rayleigh, J. J. Thomson, and 
Callendar may 
examples. The researches initiated by such men have 
so vastly increased the content of physics, and com- 
plicated the experimental technique of the subject, 
that it is no longer easy for the mathematician, after 
completing his training, to transform himself into an 
experimental physicist. 

There are few ways in which men of high intelligence 
differ more than in their power to appreciate abstract 
mathematical reasoning. In many cases, the difficulty 
in learning mathematics may arise from a lack of 
interest, due to failure to appreciate the physical 
application of the mathematical reasoning. Argu- 
ments, methods and constructions are used in many 
occupations and particularly in industry, which are 
essentially similar to mathematical theorems and pro- 
cesses, often of an advanced character. Sir J. J. 
Thomson records a case very much to the point: 
‘One of my pupils came at the beginning of his third 
year with a very bad record. 
to take no interest in his work, and to have very little 
chance of getting through the Tripos. At first I 
agreed with this estimate, but we plodded on until 
we came to the subject of collisions between elastic 
spheres. I knew he was fond of billiards, and so I 
pointed out to him that the rules he used for playing 
certain shots at billiards followed at once from his 
mathematics. The result was marvellous. He had 
never before conceived that there was anything in 
mathematics that could interest any reasonable being. 
He now respected it . . and he learnt enough in the few 
months that were left before the Tripos to take quite 
a respectable place among the Senior Optimes. If it 
had not been for the billiards he would have been 
ploughed.” This suggests that mathematics may often 
be more easily learnt and more confidently used if 
presented as the quantitative and generalised form of 
logical processes familiar in the world of physics and, 
in fact, often considered as ‘‘ common-sense.” A 
mathematical training of this kind, losing in rigour but 
gaining in objectivity, is believed to be within the com- 
petence of most students. 

Whatever his ability, the outlook of the physics 








* Report by a Joint Committee of the Institute of 
Physics and the Mathematical Association. 
See also editorial Note on page 53. 
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be recalled as outstanding British | 


He was said to be idle, | 





student in general is not and need not be that of the 
‘‘ pure’ mathematician. The latter studies the subject 
for its intrinsic interest; the former mainly for its 
value as a means of expressing quantitatively the prin- 
ciples of his own subject and as a convenient medium 
for formulating and pursuing the physical analysis of 
his own problems. ‘This difference was forcibly 
expressed,” to quote again from Sir J. J. Thomson, * by 
one of my students who was unable to attend my classes, 
and who went to College lectures. I asked him after 
about three weeks how he was getting on, and he said 
he had had to give them up because he had gone to 
them to learn how to use Taylor’s Theorem, and the 
lecturer had talked about nothing but cases where 
Taylor’s Theorem could not be used.” The physics 
student does not, in general, attend classes to be trained 
as a mathematician : his object is to become acquainted 
with the various mathematical methods which can be 
applied to the problems which arise in his own studies 
and to acquire the necessary technique for their solu- 
tion. Provided he can apply effectively the type of 
mathematics most appropriate to the physical nature 
of his particular problem, he can afford to neglect 
a great deal of the logical rigour of the subject since 
he can check his results by comparison with the physical 
reality under examination. 

What is required by the physics students is a fairly 
wide knowledge of what mathematical techniques are 
available, and some rough idea of the type of investi- 
gation for which each is suitable. He should also 
acquaint himself with the main sources of information 
likely to help him in his professional work, and for this 
purpose some private reading, under guidance, is 
essential. He will also require practice in the art of 





translating physical ideas into mathematical symbols, 
and conversely. Although this will naturally form a | 
considerable part of his training in physics, it should | 
be emphasised in the mathematical teaching also. | 
From the point of view of the physicist, the mathe- | 
matical analysis should run parallel to or, indeed, | 
express, the physical argument, and a problem should 
not be regarded as solved until the pve oe 
results have been retranslated into physical terms. The 
requirements indicated preclude, for all but the more | 
talented students, the acquisition of a mathematical | 
technique of a high order, in any one part of the 
subject. The most important thing is that he shall 
know which is the most likely road to lead to a solution 
of a particular problem, and how to follow it. 

Since the physicist will be studying mathematics | 
mainly for the purpose of applying it to his own | 
particular problems, the distinction between pure and | 
applied mathematics becomes meaningless in his case, 
and may be misleading; we therefore use the term | 
‘“mathematics”’ to include both “pure” and} 
‘‘ applied.” It is hoped that this unification of the 
subject for the physics student may be useful in 
allowing him to spend the time allotted to mathe- 
matical studies in the most profitable manner. In the 
past, much of the time allotted to applied mathematics 
has been spent on problems in which the interest has 
resided mainly in the ingenuity of the mathematics. 
However admirable these may be in the training of 
the professional mathematician, they are out of place 
in that of the physicist, and may be omitted, not only | 
without loss, but with actual benefit. The physically- 
minded student absorbs the principles of aaa 
most readily from the experimental aspect. If the 
subject continues to be taught to him in the Mathe- 
matics Department, the mathematical expositions 
should be illustrated by experimental demonstrations, 
or by practical work carried out by the student himself. 

For the reasons outlined, we recommend the insti- 
tution of a special course or courses in mathematics 
for students of physics. We regard it as probable that 
these courses would be found equally suitable for 
students of other sciences, pure and applied. These | 
special courses in mathematics for students of physics 
should be the responsibility of the Department of 
Mathematics, and that the lecturers in charge of them 
should be members of the mathematical staff. This 
appears to be essential in order to preserve the accuracy 
and vitality of the teaching. It is important that the 
lecturer in charge of the classes shall be sympathetic 
towards the physicist’s outlook, and should appreciate 
the difficulties presented by his subject to students 
who are not. primarily mathematicians. In many 
cases, the apparent inability to understand mathe- 
matics is emotional rather than intellectual, and if the | 
student can be helped to overcome his fear, or dislike 
of the subject, he may subsequently make excellent 
progress in it. Close co-operation and exchange of 
ideas between the Departments of Mathematics and 
Physics is essential, at every stage. It is important 
to illustrate the uses to which mathematical processes 
and equations can be applied. It might also be helpful 
to point out that many mathematical topics have 
originated in response to the need for a quantitative 
solution of some scientific problems; and, conversely, 
the solution of some pod ane in pure mathematics 








has pointed the way to discoveries in physics. 


In view of the fact that the student will wish to 

uire the maximum wledge of useful mathe- 
matics in the limited time at his disposal (roughly one- 
third of that available to the student specialising in 
mathematics), the syllabus should be carefully drafted 
with that object in view. Students enter the uni- 
versity with very different attainments in mathe- 
matics. We have therefore thought it useful to divide 
the complete syllabus into three sections. Schedule A, 
the most elementary, is intended to cover the minimum 
mathematical requirements of a student who intends 
to qualify as a fully-trained physicist. A student who 
has passed the Higher School Certificate in mathe- 
matics should be able to cover Schedule A in his first 
two years in the university. A good student, par- 
ticularly if he has been well prepared at school, should 
be able to cover the contents of Schedules A and B in 
the three years of an Honours course in physics, and 
would be well advised to make the necessary effort. 


| The work outlined in Schedule C will, for most students, 


be taken at the post-graduate stage. Where, how- 
ever, a four-year course is pursued and where a student 
has unusual mathematical ability, Schedule C may well 
be wholly or partly included in his undergraduate 


|course. Post-graduate students would profit, in most 


cases, from having some definite course of study to 
be pursued concurrently with their research work 
(largely of a practical and experimental nature) ; 
Schedule C outlines a course for students who have 
shown the necessary ability in their previous mathe- 
matical studies. Earnest consideration should also be 
given, however, to the possibility of providing selected 
students with a post-graduate course of a theoretical 
nature. It has been represented to the Committee 
that there is a need for short refresher courses for 
qualified industrial physicists, covering mathematical 
processes required by them in their special occupa- 
tions. 

We are very much alive to the influence which 
examinations exert on the moulding of the course, 
and on the private reading of the students. The type 
of examination in which a candidate can obtain a pass 
by answering two or three questions out of a con- 
siderable number is not an adequate test of ability 
to apply mathematics. We recommend, therefore, 
that the questions set should, in the main, be of a 
comparatively simple and straightforward type, and 
that candidates should be required to answer a sufficient 
number to demonstrate their competence in, at any 
rate, the greater part of the subject matter of the 
syllabus. Problems, the solution of which depends 
merely on some algebraical ingenuity, or recondite 
mathematical device, are to be deprecated. We should 
also like to see a certain number of questions included 
in the paper specially designed to test the candidate’s 
ability to use mathematics as a tool. Questions 
requiring answers of an “‘essay”’ type might be in- 
cluded to cover branches of the subject which had been 
treated only in outline in the course. 

It is desirable, if only as a means of calling the atten- 
tion of the student to its importance, that the candi- 
date’s ability to work out problems with the assistance 
of appropriate books should be tested, just as his 
ability to use apparatus is tested by practical examina- 
tions in physics. Such tests might be made as part 


| of the normal class-work. 


Since Schedule A is intended to cover the minimum 
requirements of a serious student of physics, we recom- 
mend that it should form the basis of the syllabus in 
mathematics for students of physics in a three-subject 
(General) degree examination, or of Subsidiary Mathe- 
matics when the student passes directly from school 
into a special (Honours) course in physics. The passing 
of such an examination should be regarded by the 
University as entitling the student to an appropriate 
certificate of competence. When Schedule B is taken 
as part of a three-year or four-year undergraduate 
course, competence in mathematics at this higher level 
should be assessed in the same way as that recom- 
mended for Schedule A. Many students of physics 
are preparing neither for a professional career nor as 
research workers in physics, but as specialist teachers 
of the subject in schools. We are satisfied that a 
student who had followed the courses we have recom- 
mended, and passed an examination of the type we 
have suggested, would be fully competent to under- 
take in a school the kind of mathematical teaching 
which is usually expected from teachers of physics. 





HIGH-SPEED Hypravutic Pump: ERRaTUM.—In the 
article, on page 26, ante, on the high-speed hydraulic 
pumps supplied by Messrs. Towler Brothers (Patents), 
Limited, Rodley, near Leeds, for use on the 140-ton lifting- 
platform trailers constructed by Messrs. Cranes (Dereham ) 
Limited, it was stated that the pump was fitted in the 
tank with the rams vertical and above the shaft. Messrs. 
Towler have pointed out, however, that the rams are 
arranged horizontally, so as not to reduce the effective 
capacity of the tank. 





56 


ENGINEERING. 








THREE SUCCESSFUL OUT-WORKING 
SCHEMES.* 


More than 40,000 people in this country are now 
making a most valuable contribution to war production 
as out-workers. Their work is particularly important 
because it helps to relieve the load on hard-pressed 
manufacturers in those areas where the labour position 
is most difficult. The success of these outworking 
schemes is due, in no small measure, to the enthusiasm 
of the people who take part, most of whom are under no 
compulsion to work in factories, and do so primarily 
through patriotic motives. Outworking schemes do 
not follow a set pattern, since each scheme must be 
specially arranged to make the most of the “‘ immobile " 
labour and premises available in any particular locality. 
Sometimes work is distributed through depots; in 
other districts, the people are organised in groups to 
operate in a village hall or other suitable premises, and 
are provided with work by one or more firms in adjoin- | 
ing towns. A third method is for manufacturers to set 
up small branch workshops in one or more districts 
where full or part-time immobile labour is available, 
making use of the local people to man and supervise 
them. 

Referring to his firm's outworking scheme, the works 
manager of an important company in the South Western 
Region recently said, “Our outworking scheme has 
been highly satisfactory and the arrangement has 
enabled this company to satisfy urgent Government 
demands for our specialised products. The results 
obtained have really surprised me, and my one regret 
is that I did not start the scheme earlier.’ Four out- 
working depots or small branch works for the assembly 
of rectifier units were set up by the firm in centres where 
suitable labour was available which otherwise could not 
have been employed in war production. The majority 
of the workers are not subject to direction by the 
Ministry of Labour and National Service because of 
their home and other responsibilities, and they have 
come forward voluntarily for part-time work. 

In setting up these branch works, the parent firm 
have made a special point of finding the most convenient 
premises and fitting them out as attractively as possible. 
Fluorescent lighting is provided, and the general equip- 
ment of the centres is quite simple, the trays, fixtures, 
ete., being exactly the same as those used in the parent 
factory. The centres are in the charge of a woman 
supervisor from the main factory, and work is organised 
on a part-time two-shift basis—morning and afternoon. | 
Each person attends, on the average, 20 hours a week, | 
although some work more than 20 hours (not exceeding | 
30), and others less. In a few instances, the hours have | 
been staggered to meet individual circumstances. More | 
than 140 people are employed at these centres, the 
number per centre ranging from 32 to 42, and the firm 
consider that the work done is equivalent to that of 
about 60 full-time workers in their own factory. 

Another firm in the South Western Region have 
adopted a rather less ambitious outworking scheme 
which has the advantage that it enables people with 
very little time to spare to take some part in war pro- 
duction. The centre is about seven miles from the 
parent factory, and it is now producing a useful flow of 
radio valve parts and other items to pre-arranged timing 
schedules. The work done includes the assembly of 
small crates from pre-cut wood; the production of 
details for radio valves of various types from wire or 
metal tape; cutting of glass tubing and lengths of 
copper wire; and the cutting of corrugated packing 
pieces to size, for use in packing core rings. 

The firm’s attention was first drawn to a group of 
50 women in the village where the centre has been set 
up. These women were prepared to give some time to 
war work, but the time available was limited by their | 
other responsibilities. The village was visited and a 
vacant shop, large enough to accommodate ten per- 
sons, was rented, together with an adjoining cottage for 
use as a store. The leader of the group undertook to 
organise the women te work ten shifts of 24 hours per 
week—two per day with ten workers in each shift. 
With one of the other women, she then visited the | 
parent factory for instructions while the simple tooling 
required was made up. Either the group leader or her | 
trained assistant is in attendance to supervise each | 
shift, and the work has been so chosen that the super- | 
visor’s inspection can be relied on to ensure satisfactory | 
work. Only occasionally is it necessary to throw out 
faulty parts on assembly at the parent factory. The | 
production control manager at the factory is responsible 
for the general supervision of the centre, and one of his | 
senior assistants visits the centre once or twice a week to 
plan future production. 

Parts are delivered to the centre, and finished goods | 
collected, once a week by van, and a simple ticket | 
system has been devised for recording delivery and 
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| in the charge of two women. 


| by an inspector. 





receipt. The system is similar to the inter-depart- 
mental routine in the factory. Payment is on a flat 
rate per hour, plus bonus. The bonus is paid for work 
done in excess of a target based on the output in the 
parent factory, assessed item by item. The supervisor 
and assistant supervisor also receive an hourly rate of 
pay, plus a bonus which is the average of that earned 
by the outworkers. The local postmaster is paymaster 
in an unofficial capacity. He calculates the payments 
due to the outworkers, bags their money, and stam 
their health-insurance cards. He holds a fund for 
these payments and is reimbursed by cheque from the 
factory accounting department upon receipt of state- 
ments of payments made. For his trouble he receives 
a small quarterly honorarium. 

An outworking schemé set up a few months ago on 
the outskirts of London proved so successful that, at 
the end of two months, the 70 part-time women em- 
ployed at the centre were able to claim that they had, 


| proportionately, beaten the record of full-time workers 


in the parent factory by turning out an average of 135 
field telephones a day. Apart from the speed with 
which it has been built up, this particular scheme is 
notable because it was initiated and organised by a firm 
with no previous experience of production engineering, 
and without facilities, other than organising ability and 
the knowledge that suitable immobile labour was avail- 
able in the district. It is more usual for the initiative 
to be taken by firms seeking to off-load some of the 
work being done in their factory where they are handi- 
capped through shortage of labour; or by groups of 
people keen to take up some form of war work which is 
not otherwise available to them within reasonable dis- 
tance of their homes, but who usually have not the 
knowledge or experience to enable them to organise and 
manage such a scheme. 

The organisers, a firm of builders, arranged with the 
management of a large factory to assist in the produc- 
tion of field-telephone sets. They fitted up a building 
which had formerly been a line of lock-up garages, trans- 
forming it into a well lighted and pleasant workshop. 
The necessary tools and equipment were provided by 
the parent firm and the whole layout of the job closely 
followed that adopted in their main factory, although 
certain new ideas have since been introduced by the 
foreman in charge of the shop. Seventy women are 
employed at the centre as a self-contained unit, doing 
the whole of the assembly and testing of the field- 
telephone sets. They were working in two “ half-day ” 
shifts, one from 8 a.m. to 1 p.m., and the other from 
1 p.m. to 6 p.m. Their ages range from 20 to 60 and 
they are paid the same flat rate as obtains at the main 
factory. There was also a production bonus and pro- 
ficiency rate for workers of outstanding ability. 

The shop is laid out for a flow system of assembly, and 
the components from the factory are received by, and 
issued from, the stores at one end of the shop, which is 
The remainder of the sho 
is divided into four assembly lines, and as the wor 
advances along the lines, unit by unit, it is passed across 
at various stages to inspectors, who sit parallel with the 
assembler, along the lines. The first line is occupied on 
small assemblies, and the second in building up the 
telephone case, stage by stage, starting by riveting the 
instruction plate and serial number on the lid, and 
finishing by inserting the battery box and tray, and 
attaching the webbing strap. The women on the third 
line assemble the ringer and morse key, which call for 
fine adjustments, and the fourth line assembles and 
wires the panel. Each worker is assisted in wiring the 
panel by a photograph showing the panel as it should 
be when it leaves her bench. Ineach photograph the 
wires, shown connected, are coloured to correspond with 
the coloured wire of the component. When all com- 
ponents are assembled on the panel, it is checked 
When the finished panel is fitted 
into its case, it is given a final test. The Govern- 
ment inspector then checks over the set and marks 
it with his stamp. The efficiency of this outworking 
centre confirms the advantages of a short working shift, 
since a high output is consistently maintained threugh- 
out the day. 





CEMENTED-CARBIDE DRAWING Dres.—-Dies of cemented 
carbide for wire and bar drawing, extrusion and press 
work have been supplied for some years in the form of 
rough insertae by Messrs. A. C. Wickman, Limited, 
Coventry, but we are informed by the firm that they now 
distribute completely finished dies under the trade name 
“ Wimet.”’ A comprehensive description of the wide 


|range of dies available has accordingly been issued 


recently. The publication is fully illustrated and, apart 
from the information given as to types and sizes, contains 
useful guidance on the care and maintenance of dies, 
nomenclature, conversion tables, and other information. 
Messrs. Wickman have also issued a card giving the 
recommended width and form of chip breakers for 


|“ Wimet ” tipped single-point cutting tools. 
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NOTES FROM SOUTH AMERICA, 


Tue volume of Brazil's production of pig-iron jp 
1943 showed an increase of 16 per cent. on 1942, and 
that of steel ingots 15 per cent. The production of 
rolled steel showed only a small expansion in volume, 
but the increase in value amounted to 50 per cent. 
Pig-iron in 1943 amounted to 247,680 tons, valued at 
2,200,000. sterling, compared with the 1939 output of 
160,016 tons, value 740,0001.; of steel ingots, 134,325 
tons, value 3,600,000/.; and of rolled steel, 155,058 
tons, value 4,800,000. The Belgo Mineira concern 
accounted for 40 per cent., 55 per cent. and 53 per cent,, 
respectively, of total Brazilian output of pig-iron, stee| 
ingots and rolled steel. 

According to an official Brazilian source, it ix 
expected that the national steel plant at Volta Recionda 
will start production next June. Meanwhile, the 1943 
report of the plant (the official name of which is the 
Companhia Siderirgica Nacional) gives an interesting 
analysis of developments during last year, of which the 
following is a synopsis of the chief points. Export 
priorities had delayed shipment of equipment from the 
United States, but 50,000 tons had been received up 
to the end of the year, most of which was already 
installed ; it was expected that the coke ovens would 
start operating in August, work on the blast furnace 
was well advanced, construction had already been 
started on the steelworks, and 75 per cent. of the 
concrete construction on other parts of the plant had 
already been completed. The mechanical and electrical 
workshops were nearly finished and were already 
turning out material, including gas pipes ; 28 per cent 
of the rails required for the plant had been laid 
down, 75 per cent. of the roads constructed, and 662 
houses for workers set up; 11,038 technicians and 
workers were employed on the plant at the end of 
1943; work had been continued on opening up the 
company’s coal field in Santa Catharina, where the 
reserves were estimated at 21,000,000 tons. The plant 
at Tubarao for treating the coal was almost finished, 
and construction had been of a washery to handle 
400 tons of coal an hour. To enable this coal to be 
transported to Volta Redonda, improvements were 
being effected at the ports of I a and Imbituba 
(Santa Catharina), and on the ‘Theresina Christina 
Railway, and similar steps were to be taken shortly 
at Rio de Janeiro and on the Central of Brazil Railway. 
The Mercantile Marine Board had undertaken to 
transport the coal by sea until such time as the inter- 
national situation permitted the addition to the national 
merchant fleet of vessels suitable for this purpose. The 
subscribed capital of the company was all paid up 
during the year, but it was not known whether this 
capital would be sufficient to meet all expenditure 
inside the country, in view of the rise in the cost of 
labour and materials. Meanwhile, special credits had 
been obtained from the Bank of Brazil and the tota! 
expenditure on property, construction, installation and 
materials up to the end of 1943 amounted to 11,000,000! 











It is further reported from Brazil that the Govern- 
ment-owned concern which operates the Amazon navi- 
gation and services at Pard& has set up a local blast 
furnace, run on charcoal, to produce iron for its work- 
shops, and is studying the possibilities of installing a 
local iron and steel industry after the war. The United 
States authorities have adopted a new ruling for 
exporters applying for permits to ship surplus steel 
products to Latin-American countries, whereby the 
export of such products will be permitted only if they 
are required for immediate consumption and for 
economic development. Export of such products in 
a volume sufficient to flood overseas markets or affect 
future overseas trade in steel products will not be 
rege According to a prominent American manu- 
acturer, some 75,000 tons of generating equipment, 
valued at 3,000,000 United States dollars, will be 
exported to Latin America during the current year, 
and Brazil alone will ae during 1944 boilers, steam 
machinery and parts to the value of about 200,000 dols., 
for the operation of which Brazilian engineers have 
received special instruction in the United States. 

The National Motor Factory in Brazil started partial 
| production on April 19, 1944. Full production is not 
yet possible, due to the retention in the United States 
of 20 per cent. of the installations ordered, in conse- 
quence of the transport shortage. The Brazilian 
Ministry of Marine placed an order recently with the 
Central of Brazil Railway for the construction of 
16 Diesel engines for submarine chasers, two of which 
have just been completed and delivered. The railway 
is also now manufacturing electric locomotives, includ- 
ing the motors, in its own workshops. It is stated in 
official quarters in Brazil that arrangements have been 
made for the importation in the near future of 6,000 
lorries from the United States, and 25,000 lorries will 
be obtained from the same source during 1945. The 
United States authorities are understood to have 
agreed to authorise the export to Brazil of spare parts 
for motor-cars and lorries in sufficient quantity to 
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remove existing difficulties in this respect for at least 
a year. It is understood that a request to the Ministry 
of Transport by British exporters for improved shipping 
facilities to Brazil has been partly met by a promise 
to provide one ship monthly between the two countries 
for normal commercial interchange. Meanwhile, due 
to improvement in the North American shipping and 
supply position, “ preference requests ”’ for the importa- 
tion into Brazil of merchandise from the United States 
and Canada are now required only for a limited number 
of materials, including coal, coke, certain semi-manu- 
factures and manufactures of iron and steel, non-ferrous 
metals, tyres and inner tubes, and any materials 
required to execute projects for new installations or for 
extending existing installations. 

In Chile, good progress is being made in the con- 
struction of the hydro-electric power plant at Abanico 
(Concepeién), where the hydraulic energy available at 
the Laja Falls is to be harnessed for the benefit of local 
industry. The scheme forms part of the Govern- 
ment’s general plan of electrification through the 
medium of the Corporaciin de Fomento de la Pro- 
duccién. The Abanico plant will utilise hydraulic 
energy estimated at 55,000 kW, and its construction 
should be completed by the end of 1945. Following 
sundry projects for the construction of an underground 
railway in Santiago, it is now reported that the Govern- 
ment are considering a proposition submitted by a 
North American concern to finance and build such a 
railway, about 40 km. in length, to be guaranteed by 
long-term Government bonds. As illustrating the 
great progress that has been made in the Peruvian 
programme of transport and other public works, the 
length-of new highways built in 1943 was 780 km., 
bringing the total length of national highways up to 
about 31,000 km. Leading oil companies are believed 
to be negotiating for concessions in Peru to explore 
what are considered to be very rich oil-bearing deposits | 
on the east of the Andes. 

During the first quarter of 1944, Argentina’s imports 
of metals and metal goods, machinery, vehicles, fuel 
and lubricants continued at a low ebb, and the shortage 
is becoming increasingly grave. Experiments are 
being made in running motor ‘buses on the tram routes 
in Buenos Aires, because of the impossibility of im- 
porting rubber tyres and inner tubes. Rubber tyres 
may now be imported free of all duties and taxes, but 
the 1943 report of the Buenos Aires Transport Cor- 
poration stated that no solution could be found of the 
outstanding problem of obtaining tyres. The Argen- 
tine Government have taken over the administration 
of the Corporation, which is not surprising in view of 
its ever-increasing deficit, although it remains to be 
seen whether any benefits will accrue from this change- 
over. The Argentine Ministry of Public Works has 
been authorised to spend about 350,000/. on building 
50 river barges to sail on the rivers Parana and Uru- 
guay, which will form the nucleus of a State River 
Fleet. Tenders will be invited for the building of 
these vessels, some of which will be constructed in 
private yards. Official statistics just issued show 
that there were 977 electric power plants in production in 
Argentina at the end of 1942, and, despite the difficulties 
of the fuel situation, the production of electric current 
in that year was 19 per cent. higher than in 1938; 
but, while the power plants are still able to meet the 


LABOUR NOTES. 


In a statement issued last week, Mr. Lawther, the 
President of the Mineworkers’ Federation of Great 
Britain, said that the miners welcomed the Ministry 
of Fuel and Power’s White Paper which “‘ made known 
the facts in relation to this despised and rejected 
industry.’ Miners, he claimed, compared a good deal 
more favourably in ard to absenteeism than, for 
instance, members of the House of Commons, and, in 
considering the subject of voluntary absenteeism, the 
great fact the nation must face was that the industry's 
numbers were less than six years ago, with the excep- 
tion of the directed labour and the “ Bevin boys.” 
Anything Parliament could do to provide further 
remedies for the situation ought to be done. The 
Mineworkers’ Federation would continue to do its 
utmost in urging the need of the United Nations for 
coal as the first consideration. 





When the House of Commons went into Committee 
of Supply last week to consider Votes for the Ministry 
of Fuel and Power and connected services, Major Lloyd 
George, Minister of Fuel and Power, exhaustively 
reviewed the position. In the course of his speech, 
he said that absenteeism had shown some improvement. 
Voluntary absenteeism had declined from 5 per cent. 
in the first quarter of 1943 to 4-7 per cent. in the first 
quarter of this year. Part of the credit for that was 
due to the regional investigation officers. An inquiry 
undertaken six months ago showed that in a normal 
week over 76 per cent. of the men lost no shifts at all 
voluntarily, 17 per cent. lost only one shift, and about 
7 per cent. lost two shifts. The number of shifts 
worked was stil] greater than before the war. 





Taking into account the fact, the Minister con- 
tinued, that we were now nearing the end of the fifth 
year of the war, and also the nature and circumstances 
of coal-mining, it could be said that the vast majority 
of the men were attending satisfactorily. Only a 
relatively small minority were taking advantage of 
war-time conditions to purchase leisure at their 
country’s expense. as 

Referring to the policy of the ballot and the direction 
of new entrants, Major Lloyd George said that he had 
now received returns from all the regions which showed 
strikingly similar results. No fewer than 80 per cent. 
of the new entrants were satisfactory, or more than 
satisfactory, while only 6 per cent. were really dis- 
appointing. That, he claimed, was a very encouraging 
figure. 


The principal groups of workpeople affected by 
changes in rates of wages during May were men and 
boys, and women employed on men’s work in the 
engineering and allied industries, employees of tram- 
way, trolley-bus and omnibus undertakings, and agri- 
cultural workers in Scotland. In the engineering 
industry, the war bonuses paid to men aged 21 years 
and over were increased by 48. a week, with correspond- 
ing increases (varying, according to age) for youths 
and boys, under an award of the National Arbitration 
Tribunal. Consequential increases were granted to 








demand for current, it has been found necessary to 
restrict the use of power in all phases of industrial and | 
commercial activity. 

In earlier Notes, details have been given of the lead- | 
ing engineering and allied products for which there is 
likely to be the most urgent demand in Argentina after 
the war. Goods which will be similarly required in 
Uruguay, which normally conducts a large reciprocal 
trade with the United Kingdom, are many and varied. 
In addition to electrical goods, all kinds of hardware, 
including tools and every description of building 
materials, as well as fuel and lubricants, there should 
be a large demand for motor vehicles, particularly the 
smaller type of car, although much will depend upon 
price. Britain was Uruguay's principal supplier of 
tinplate before the war, the estimated annual require- 
ments being 180,000 tons. Present stocks are small, 
and an official rationing scheme has been in force for 
some time. Britain was also the chief pre-war supplier 
of metals, and should be able to regain that position. 
Cotton mills have developed rapidly in Uruguay in 
recent years, and it is thought that, after the war, 
production will be greatly increased. The woollen 
machinery is proving inadequate to cope with the | 
local demand for yarns and, without doubt, additional 
machinery will have to be purchased as soon as export- 
ing countries are in a position to resume sales. All 
types of machine tools are in fairly urgent demand. 
Alternative sources of supply have now been found to 
meet, to a fairly appreciable extent, the local demand 
for the more essential consumer goods previously 
obtained from Britain ; for instance, coal is now being 
imported from the United States and South Africa, and 
certain quantities of manufactured iron and steel goods 
are also being shipped by the United States. 





women engaged on men’s work. Similar increases 
were granted to workpeople engaged in a number of 
allied industries. ed 

Other industries and services in which rates of 
wages were increased during May included vehicle 
building (carriages, carts, etc.), cement manufacture, 
and paint, colour, and varnish manufacture. In the 
vehicle-building industry wages were advanced by 
ld. an hour for adults and by smaller amounts for 
juveniles. In the cement industry there were increases 
in war bonus of 8d. a day for men and 4d. for youths, 
boys and women. Adult workers in the paint, colour 
and varnish industry were granted an increase of 4s. 
a week with increases of varying amounts for juveniles. 
In all industries (excluding agriculture), as was recorded 
in these Notes a week ago, the changes in rates of wages 
reported to have come into operation in the United 
Kingdom during May resulted in an aggregate increase 
estimated at about 400,000/. in the weekly full-time 
wages of nearly 2} million workpeople. 





Of 150 disputes leading to stoppages of work begin- 
ning in May, 36, directly involving 3,500 workpeople, 
arose out of demands for advances in wages; three, 
directly involving 200 workpeople, out of proposed 
reductions in wages ; 46, directly involving 6,700 work- 
people, out of other wage questions; nine, directly 
involving 1,400 workpeople, out of questions relating 
to working hours; 10, directly involving 1,700 work- 
people, out of questions respecting the employment of 
particular classes or persons, and 45, directly involving 
5,500 workpeople, out of other questions respecting 





working arrangements. One stoppage, directly involv- 
ing 2,000 workpeople, was in support of workpeople 
involved in another dispute. 





Of 141 stoppages of work owing to disputes which 
came to an end during May, 78, directly involving 
9,100 workpeople, not more than one day; 38, 
directly involving 5,700 workpeople, lasted two days ; 
12, directly involving 2,400 workpeople, lasted three 
days; seven, directly involving 1,300 workpeople, 
lasted four days ; and six, directly involving 600 work- 
people, lasted over four days. Of all the stoppages of 
work through industrial disputes known to have been 
in progress some time in May, the coal-mining industry 
accounted for 105, involving nearly 23,000 workpeople 
and resulted in an aggregate loss of 34,000 working days. 





The Ministry of Labour and National Service esti- 
mates that in the first five months of the current year 
there were 1,066 stoppages due to disputes involving 
578,100 workpeople and a loss of 2,873,000 working days 
as compared with 687, involving 166,400 workpeople 
and a loss of 468,000 working days, in the corresponding 
period of 1943. These figures exclude particulars of 
stoppages of work through disputes of a non-industrial 
character, such as the strike of some 17,000 apprentices 
at the end of March and the beginning of April, 1944, in 
support of a demand for the exemption of apprentices 
from liability fur compulsory recruitment for work in 
the coal-mining industry. Of the 1,066 stoppages 
in the later of the two periods, 608 were in the coal- 
mining industry, involving 432,800 workpeople and a 
loss of 2,157,000 working days; 131 in engineering, 
involving 76,600 workpeople and a loss of 322,000 work- 
ing days ; and 98 in shipbuilding, involving 28,000 work- 
people and a loss of 283,000 working days. 





Mr. Lawther has been re-elected President, and Mr. 
Bowman, vice-president, of the Mineworkers’ Federa- 
tion of Great Britain. Their return was unopposed. 
The executive have decided to hold, from A t 16 to 
18, at Nottingham, a special delegate conference to 
consider the proposal to form one national union for 
the industry to take the place of the existing federation 
of district associations. 





The British Ministry of Labour Gazette states that 
the revised system of war-time wage control intro 
duced in Canada by the Order dated December 9, 
1943, has been amended by an Order in Council issued 
on March 13, 1944. Wage increases authorised under 
the provisions of the original Order will continue to 
be restricted to the removal of “* gross inequalities and 
injustices,” but the requirement that increases so 
granted shall entail no rise in prices will no longer apply. 
In addition, if deemed fair and reasonable, wage in- 
creases may now be authorised in those cases in which 
the amount of any cost-of-living bonus and wage in- 
creases awarded since August, 1939, is below the full 
standard cost-of-living bonus granted under the regula- 
tions formerly in force. 


It is stated in a report on the subject of apprentice- 
ship issued by the New Zealand Employers’ Federation 
‘that it can be expected that the Government will in 
the very near future, take a more active interest, not 
only in the manual training, but in the general super- 
vision of apprentices.” The suggestion is offered that 
since the unions will press for day-training, the Govern- 
ment should be urged to meet the expense on the day 
classes by holding them on Saturday mornings. 





The immediate apprenticeship difficulties in New 
Zealand are accentuated, it is stated, by the depletion 
of the ranks of the apprentices due to recruitment for 
the forces, and the engagement in several hundred 
cases of substitute apprentices. It is pointed out that 
apprentices in the forces will hardly agree to resume 
their contracts at the contractual wages. Under the 
Government’s scheme for training tradesmen, men will 
receive approximately journeymen’s wages from the 
beginning of their training. Moreover, apprentices who 
left for service as boys return with a broader outlook, 
more experience, and higher standards, and they will 
not be prepared to resume apprenticeship at boys’ 
rates. 





The Federation thinks that the Government should 
agree to share with the employer the extra cost of 
paying full journeymen’s rates to ex-service appren- 
tices completing training after the war, and that they 
should weigh the advantages and disadvantages of 
this arrangement compared with those of training 
new apprentices. Should this type of scheme be 
adopted, a further difficulty is foreseen—possible dis- 
satisfaction among recently engaged apprentices with 
their lower wages in contrast with the rates paid to 
returned service men. 
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LOCOMOTIVE AXLEBOXES.* 
By E. 8. Cox, M.I.Loco.E. 

In 1939, the last normal year, there were 87,914 
axleboxes on the 7,508 steam locomotives in stock on 
the L.M.S.R., and 43,476 of these were coupled axle- 
boxes. The design, manufacture, operation and 
maintenance of this large number of bearings is an 
important part of the work of the Mechanical Depart- 


ment, especially in the case of the 50 per cent. of the | 


total represented by coupled boxes, which are subject 


| engine working. It is assumed: (1) that the piston 


| thrusts act on the horizontal centre line ; (2) that the | axleboxes. The we round the semicircles 
t- crank 


| driving wheels will absorb torque at the maximum 
| value of their adhesion ; (3) that, in calculating the 
effect of coupling- and connecting-rod forces on a given 


relates to the right-hand and the bottom row to left ie 
I give the 
angle of the righ from dead centre. The 
vectors (solid line) show the magnitude and direction 
of the force resultant for these crank angles ; the ling 


axlebox, the box on the opposite side is taken as the | drawn above the diameter of the circle and parallel to 
fulcrum about which they act ; and (4) that the effect | it is at a distance from it representing the static weight 


| due to working clearances and those due to wear, 
which may cause impact effects, can be neglected. 

Fig. 3, on the opposite page, shows the different 
| forces set out graphically for the right-hand (R.H.) 





on the axlebox, namely, 6-75 tons. The right-hand 
pair of diagrams is for outside cylinders; the centre 
pair is for inside cylinders with side rods at 180 deg. to 
the adjacent connecting rods ; and the left-hand pair 


to such a variety of fluctuating forces as to render | driving box of the inside-cylinder engine ; the resultant | is for inside cylinders with side rods at 0 deg. to the 
them something quite apart from journal bearings as | force is shown by the heavy line and the component | adjacent connecting rods. The angle at which the 
normally und in engineering practice. The | forces are: a for the right-hand crank; 6 for the| resultant load acts varies throughout each revolution 
service given by these -axleboxes is one of the major | left-hand crank; ¢ for the right-hand side rod; d for| but not at a uniform rate. With inside cylinders it 
controlling features in locomotive availability. Unless | the left-hand side rod; and ¢ for the tractive force | acts for nearly half a revolution within a range of 
otherwise stated the experience and practice referred | (friction at the rim of the wheel). Similar graphs can | angles averaging not more than 30 deg. abo. © the 
to is that of the L.M.S.R. and, in view of the many | be drawn for the left-hand (L.H.) box and for the cor-| horizontal centre line. It then rapidly reverses to 
abnormal features of war-time operation, it is con-| responding axleboxes in the case of the outside-cylinder | produce a similar concentration of loading on a rela. 
fined mainly to the period before the present war. jengine. The resultant force diagrams in these four | tively small angular range on the opposite side of the 

On carrying-wheel bearings of all kinds the pressure | cases are set out in Figs 4 and 5, opposite, of which | bearing. In other words, the box takes a poundin, 
per square inch of projected area due to the static | Fig. 4 relates to the right-hand axlebox and Fig. 5|down near the horizontal centre line and is an 
weight of the vehicle is the measure of journal loading, | to the left-hand axlebox. The slide line in both | momentarily loaded on the vertical centre line, under 
but in coupled axleboxes the maximum pressure is | diagrams relates to an inside-cylinder engine and the | the particular conditions of working in question. For 








increased and altered in point of application by the | chain-dotted line to an outside-cylinder engine. The | outside cylinders, conditions are more favourable and 


loading due to piston thrust when steam is on. This 


right-hand crank is leading and the angle is mea- 


the angle at which the resultant load acts passes fairly 


latter factor is only casually referred to in many pub- sured from the front dead centre of the right-hand | evenly round the surface of the bearing and back again 
lications on the subject, and comparative tables are| crank. Table I compares the maximum force values.| during the course of revolution. The work factor 
sometimes given of coupled bearing pressures based on There is a small but clear advantage for the outside- | indicated on the diagrams is a comparative number in 
static load alone. However, to express the piston | cylinder arrangement based on maximum values alone. | dicative of the work done on the bearing per revolution 
thrust effect in a representative way is far from easy, | 
because it varies throughout each stroke as the steam 
is expanded, and also from time to time throughout 
a run as speed, steam chest ure and cut-off vary. | 
None the less, this piston-thrust effect can produce and | 
sustain for long periods a resultant load on the bearing | 
not only several times that due to vertical loading 
alone, but acting, in certain designs, in a direction | 
not many degrees above the horizontal centre line, | 
being resisted by a portion of the bearing usually ill 
fitted to take it. 

Figs. 1 and 2 show the forces to which driving boxes | 
are subject in the case of inside- and outside-cylinder | 


engines, respectively. In these diagrams P, and P, 
are the piston thrusts on the right- and left-hand sides, | 
respectively ; S, and S,; are the resistances to motion | 
of the other coupled wheels transmitted along the | 
right-hand and left-hand side-rods, respectively; W | 
is the static weight ; T is the tractive force at the tread 
of the wheel; and F is the flange force. For the) 
inside-cylinder arrangement, Fig. 1, the forces on the | 


right-hand axlebox are: W, downwards, due to the; 


static weight; P, backwards, due to the piston | 
thrust on the right-hand crank; P, f forwards, due 


to the piston thrust on the left-hand crank ; S, 4 back- | 
wards, due to the nearside right-hand coupling rod ; | 
Sy i backwards, due to the left-hand coupling rod; | 


= 4 forwards, due to the tractive force ; and F, later- 
ally, due to the flange force. In Fig. 2 the forces from | 


these causes are W, downwards; P, ; backwards ; 


P, } backwards ; s,¢ forwards ; S;, ; forwards ; T?| 


forwards; and F, laterally. Inspection of the dia- 
grams and these explanatory notes will show at once 
that the resultant force on the boxes varies with 
cylinder disposition. Nearly the whole of the piston 
load, modified by the leverages, is transmitted through 
the driving boxes of inside-cylinder engines, no matter 
how it is subsequently divided up among the other 
coupled wheels. In outside-cylinder engines the effect 
of piston load-in the plane of the driving box is greater | 
than for inside cylinders, because of the transverse 
leverages across the engine, but, of that greater load, 
part is distributed direct down the side rods to the 
other wheels ; hence, only part comes on to the driving 
box and final resultant loads are thus somewhat lower. | 
In what follows two engines are considered, one similar | 
to the L.M.S. No. 4 class standard 0-6-0 freight engine | 
with inside cylinders, and the other a hypothetical 
outside-cylinder engine of exactly the same dimensions, 
namely, cylinders 20 in. by 26 in., boiler pressure 
175 lb. per square inch, coupled wheels 5 ft. 3 in., | 
driving axleboxes 8} in. diameter by 8} in. long, | 
right-hand crank leading. A cut-off of 30 per cent. | 
in the cylinders and 15 m.p.h. have been selected as | 
representing the arduous circumstances a driving box 
has to undergo, giving a condition of high average 
piston thrust with appreciable rubbing speed, repre- | 
sentative of frequent running conditions im freight | 


| 
| 
| 
| 
| 














TABLE 1.—COMPARATIVE AX 
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Maximum bearing 
| Pressure per Square Inch 

Maximum | Angle of of Projected Area. 

Force Due | Vertical Resultant Resultant ___ | Comparative 
| to Piston | Load | Load with Hori oe ae Work Factor 
| Thrust. | ontal. 

” | Vertical | Total Result- 
| | Load Only. | ant Load. 
-_ a | = 
Inside c er— Tons. Tons. Tons. | Deg. } Lb. Lb. 
t-hand box 25-0 6-75 25-9 | 15 219 838 1 
Left-hand box 23-2 =| 8 6-75 24-2 16 219 786 : 
Outside cylinder— } | 
Right-hand box 22-3 6-75 23-3 17 219 757 349 
Left-hand box | 197 | 67 | 8 | 19 219 e77 | 861 
TABLE IIl.—ComPaRaTIVE AXLEBOX LOADS AND PRESSURES. 
ape . ommend aiatnkvisetebian in 
| Resultant | 
| | | Angie of | 
Maxinam Vertical | Resultant | Resultant Bearing | Comparative 
—- Force Due to head | | with | Pressure per | Work Factor 
Piston Thrust. | ‘ Load. Horizontal. | Square Inch of | 
| | " | Projected Area. 
Tons. | Tons. | ‘Tons. | Deg. Lb. 
Right-hand box 13-2 | 6°75 14-9 | 27 484 254 
Left-hand box .. | 20-5 6-75 21-6 18 702 __ 361 














The average value of the loading throughout a revolu- 
tion is more markedly in favour of outside cylinders. 
If for each angular position of the crank, the value of 
the resultant of vertical load and piston thrust be 
plotted for one revolution, the area beneath the curve 
can be used as a comparative “ work factor,” values 
for which are shown in the last column of Table I. 
The improvement is turned into a large one if advan- 
tage be taken of the outside-cylinder arrangement 
to provide longer bearings. For the sake of stan- 
dardising axlebox sizes this has not always been 
done, and the inside-cylinder bearing length is limited 
by the presence of the crank axle. A | of 11 in. 
is usual in recent L.M.S. design, and with 8} in. by 
ll in. axleboxes, the maximum ing pressures on 
the outside-cylinder engine become 558 lb. and 499 Ib. 
per square inch for right-hand and left-hand boxes 
respectively, a reduction of 35 per cent. over the 
average for the inside-cylinder driving boxes. 

There is another way in which the resultant axlebox 


| explain this graphically ; here the top row of diagrams | elsewhere, and values up to 15 tons were obtained on 


It will be noted that there is a heavier loading on the 
axlebox on the same side of the engine as the leading 
crank. This is not because any component of the 
resultant load is greater in magnitude at a given angular 
position just because it is acting on one box instead of 
the other ; it arises simply from the way the different 
forces add up throughout a revolution when one crank 
is 90 deg. ahead of the other. If the cranks were 
spaced at 180 deg. this inequality would not occur. 

The other major force affecting axlebox wear is that 
arising from wheel-flange forces when the engine is 
traversing a curve or when oscillating on a straight 
track. This force is transferred directly to the wheel 
boss and axlebox face, subject only to slight modifica- 
tion due to the flexibility of the wheel centre. It can 
reach high values when the engine is grinding round 
| sharp curves, or at high speeds on curved or straight 
| track on engines insufficiently controlled by their guid- 
| ing wheels. The author knows of no means by which 
| this force can be calculated ; it depends as much on 


* Paper read at a meeting of the Institution of Loco- loading is more severe with inside cylinders and normal | track as on engine characteristics. Direct measure- 
motive Engineers, held in London on Thursday, April | disposition of cranks, and Fig. 6, opposite, endeavours to ments have, however, been made in France, India and 
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with 


and aft guiding wheels with adequate side-control, 
loads up to about 5 tons are obtained. An axlebox 
load arises from brake application, but this has been 
left out of consideration as its value is lower than the 


| 
| 


the y= | boxes of engines without guiding wheels or | the coupling-rod crankpins on the same centres as the 
i cient bogie side-control. There is reason adjacent connecting-rod cranks—in other words to 


to believe that on a well-designed engine, having fore | apply to inside-cylinder 


engines the same relative dis- 
position of cranks and side rods as obtain with the 
outside-cylinder arrangement. Fig. 7, in which the 
letters have the same significance as in Figs. 1 and 2, 
shows in diagram form the various forces acting on 


maximum due to piston thrust and is not applied when | the right-hand box of such an arrangement. The 


steam is on. 

Theory thus indicates that coupled-axlebox loadings 
are very variable, and can reach high values. The load 
is irregularly applied throughout each revolution, and 
the incidence the greatest load often falls on a 
part of the near the horizontal centre line on 
& surface usually ill designed to take it. The loadi 


conditions are thus about as unfavourable as could w 

be imagined. If the bearing pressure on inside-cylinder 

engines could by any means be made as low as on 

outside-cylinder engines, then, other things being equal, 

there should be no difference in their bearing perform- 

There is a way of approaching this, by placing ' 


ance, 





forces on the right-hand axlebox are: W, downwards, 
due to the static weight ; P, ; backwards, due to the 


piston thrust on the right-hand crank; P,, f forwards, 


due to the piston thrust on the left-hand crank ; SP 
forwards, due to the thrust in the right-hand coupling 
rod; 8; ; forwards, due to the thrust in the left-hand 


coupling rod ; T i: forwards, due to the tractive force ; 

















LOCOMOTIVE AXLE-BOXES. 











| and F, laterally, due to the flange force. Comparison 
may be made with Fig. 1 to note the different way in 
which the forces add up. This is shown graphically 
in Fig. 8, where the letters have the same significance 
asin Fig.3. Figs 9 and 10 give resultant force diagrams 
on right- and left-hand boxes. Here Fig. 9 is for the 
right-hand axlebox and Fig. 10 for the left-hand one. 
In both diagrams the full-line curve is for. the case of 
180 deg. between the side rods and the adjacent con- 
necting rods, while the chain-dotted line is for the case 
of 0 deg. between these same members. The direction 
in which the resultant acts is shown on the left in 
Fig. 6. In Table II, on the opposite page, are set out 
values to compare with Table [. 

The resultant loadings are nearer to outside-cylinder 
values, but three objections can be raised to the 
arrangement: (1) more revolving balance weight is 
required in the wheels, since, with the i arrange- 
ment, the big-end and a portion of the connecting rod 

i balance the weight of the side rods. This 
increase may be 800 lb. on a large 0-6-0 engine and it 
is unsprung weight; (2) the bending moment in the 





crank axle is increased, and the stress in tons per square 





|S 





inch may increase accordingly by as much as 50 per 
cent ; (3) the inequality in loading between the boxes 
on the two sides of the engine is increased. 

The second is probably the real reason why so 
obvious an improvement has not been more widely 
adopted. With solid crank-axles it is a very real 
obstacle, but with suitably designed built-up cranks, 
where evidence of movement usually precedes the 
development of flaws, it seems quite feasible. The 

ment was introduced by 
author is doubtful if any engines so fitted remain on 
the Southern Railway. To the best of his knowledge 
there is only one example of this arrangement in main- 
line service to-day, namely, the ex-G.E.R. inside- 
cylinder 4-6-0 engines on the L.N.E.R. These engines 
ap to have been the only really successful inside- 
cylinder 4-6-0’s in the country, as evidenced by their 
survival on important work, and this fact appears to 
be significant. 


(To be continued.) 





SLUDGE-GAS POWER PLANT IN 
NORTHERN IRELAND. 


Tuover the use of gas given off by sewage sludge 
for the generation of power is now well established in 
Great Britain, it is only recently that a plant of this 
kind has been installed in Northern Ireland. The plant 
is situated at the town of Ballymena, Ulster, and 
completes a scheme of main drainage initiated by the 
laying down of a sewer network in 1938 and 1939. The 
town had suffered previously from flooding and river 
pollution, and, being low-lying, all the sewage had to 
be pumped up to the sewage-works level. It was, 
therefore, decided to provide the power for this pumping 
by using sludge gas, and calculations were based on a 
future population of 15,000 and a daily sewage flow of 
780,000 gallons. The plant consists of a floating- onal 


primary tank, into which the sludge is first —— 
e — 


and in which it is heated by hot-water pipes. 

resulting from the of digestion through bacterial 
agency is drawn off and stored in a gasholder of 15,000 
cub. ft. capacity. The sludge is then run off into an 
unheated open-topped secondary tank in which it is 
allowed to settle, the top water being allowed to run 
off for filter treatment and the sludge being taken to 
drying beds, from which, in due course, it is sold as a 
fertiliser. There are, of course, detritus tanks, settling 
tanks and storm-water tanks with the necessary auxi- 
liary pumps and other equi — 

The main pumping is effected by two pairs of elec- 
trically-driven pumps, each pair consisting of a sewage 
pump driven by a 25-h.p. motor and a storm-water 
pump driven by a motor of 50 h.p. The motor current 
is derived from two alternators directly coupled to 
engines arranged to run ~- anes or sludge gas or on both 
together. The rated output of each alternator is 
60 kW on continuous and 75 kW on overload. 
In addition to the main pump motors, there are nine 
motors of 5 h.p. or less driving the auxiliary pumps, 
ete. The station and manager’s house are also lighted 
from the alternators. The engines, which are coupled 
directly to the alternators, consist of two three- 
cylinder dual-fuel engines made by Messrs. The National 
Gas and Oil Engine Company, Limited, Ashton-under- 
Lyne. Each will develop 120 brake horse-power on 
oil and 90 brake horse-power on sludge gas, with pilot 
oil ignition. The adjustments to enable them to run 
on oil or gas alone, or a combination of both fuels, 
can be made while they are running. When both sets 
are required at the same time, as, for instance, in excep- 
tionally wet weather, the engines are run in parallel 
and the switchboard is arranged so that the alternators 
ean be synchronised for such parallel hagerm 4 The 
engine cylinders are 9 in. bore by 13 in. stroke, and 
run at 500 r.p.m. The fuel consumption at full load 
is 700 B.Th.U. oil, and 7,000 B.Th.U. gas, that is, 
a total of 7,700 B.Th.U. per brake horse-power hour. 

The cylinder cooling water is used to heat the sludge. 
There are two interconnected circulating systems and 
the water, after leaving the jackets, is passed through 
a boiler heated by the engine exhaust gases. The heated 
water is stored in a large well-lagged tank and the 
temperature is maintained at the correct degree by 
thermostatic control, which, if the water from the 
engines is not sufficiently hot, increases the temperature 
by turning on the burner of a small boiler fired by sludge 
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556,645. Torpedo Depth-Control Gear. The Whitehead 
Torpedo Company, Limited, of Weymouth, and L. Jones, 
of Weymouth. (2 Figs.) April 10, 1942.—The control 
gear is of the kind having a spring-balanced diaphragm 
exposed to the pressure of the water and a pendulum 
coupled to it, both being connected to the valve con- 
trolling the steering engine. One of the bulkheads 1 
forming the pressure chamber, which is open to the 
sea at 2, has an opening closed on the chamber side by 
a@ diaphragm 4 and containing a plate 5. The plate is 
urged into contact with the diaphragm by a spring 6, 
the spring being adjustable so as to balance the water 
pressure at the depth at which the torpedo is to run. 
| The shell of the torpedo contains a pendulum 8, which 

swings’ between two stops 9, the pendulum being con- 
| nected to a flanged stem 11, which slides within a tubular 
extension 13 of the plate. Relative movement between 
| the stem 11 and plate 5 is permitted in the after direction 
only. The flange 12 is attached to the diaphragm and 
a coil spring 15 surrounds the shank part of the stem 11 
to hold the flange 12 in a position in which it does not 
exert pressure on the diaphragm. Endwise movement 
of the stem, however, against the action of the spring. 
as a result of the swinging of the pendulum in the direc- 
tion of the arrow displaces the diaphragm against the 
pressure of the water in the chamber, the load which 
it is necessary to overcome being only that due to the 























water pressure on the area of the diaphragm in contact 
with the flange, which is of relatively small diameter 
compared with that of the plate 5. A stop sleeve 18 
surrounds the coil spring 15. If the torpedo is deeper 
by a considerable amount than the depth set by the 
controlling spring, the diapbragm, together with the 
flange 12 and plate 5, is displaced under the increased 
water pressure and the pendulum is moved against the 
forward stop. At the same time, the steering engine 19 
is operated by a linkage to give extreme up rudder. 
With the torpedo at the depth corresponding to equili- 
brium between the water pressure on the diaphragm 
and the pressure of the spring 6, any inclination of the 
torpedo will be corrected by the pendulum 8 slightly 
displacing the plate 5 and flange 12 and hence the 
diaphragm 4, the steering engine 19 being correspondingly 
operated in consequence. Should the torpedo be deep 
or shallow, the spring 6 will not balance the water 
e on the diaphragm and the plate moves accord- 





gas. If there is little pumping to be done, the tempera- 
ture of the circulating water drops ; hence the somewhat 
elaborate provision for maintaining it at the correct 
degree. The water after passing through the pipes of 
the primary tank is returned to the cylinder jackets. 
A coke-fired boiler serves as a standby for use when 
no other source of heat is available. The consulting 
engineers for the installation were Messrs. Taylor and 
Wallin, Newcastle-on-Tyne, and the resident engineer 
is Mr. A. L. Hibbert-Smith, B.Sc. As far as we are 
aware, this is the first sewage installation in Northern 
Ireland to make use of sludge gas, but its successful 
operation may lead to other installations. 


ingly, thus controlling the steering engine. If the torpedo 
for any reason is deeper by a considerable amount than 
the depth set by the spring 6, the diaphragm moves the 
plate 5 and flange 12 against the spring and this move- 
ment is transmitted to the pendulum until the latter 
comes into contact with the forward stop. The links 
then move the valve of the steering engine to give 
extreme up rudder and the torpedo begins to turn nose 
upwards and rise. The torpedo may, however, assume 
too great an angle before it is checked, and the control 
gear is designed for dealing with such a contingency. 
When the torpedo is turning nose upwards under full 
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up helm and reaches a certain angle, the pendulum 
compresses the spring 15 on the stem 11, forces the latter 
up against the stop 18, this movement being transmitte, 
to the valve of the steering engine. In this way, the 
pendulum has only to overcome the tension of the spring 
15 plus the water pressure over the area of the flange, 
instead of the force on the whole of the diaphragm. The 
area of the head of the flange 12 relative to the area of 
the plate 5 and the strength of the spring surrounding the 
stem are chosen so that as the torpedo angle approaches 
9 deg. to 12 deg. the pendulum can take charge and 
stop the nose up-turn of the torpedo. The stop sleeve 1 
transmits movement of the pendulum to the plate, and 
consequently should the pendul move through a large 
angle as a result of acceleration, an abutment on the 
stem 11 comes into contact with the stop, any further 
movement of the flange being only possible if the pendy- 
lum is capable of moving the plate 5 as a whole against 
the greater force of water pressure exerted over the plate 
area. This prevents excessive swing of the pendulum 
which would be transmitted to the steering engine and 
give down helm to the torpedo. (Accepted October \4, 
1943.) 





AERONAUTICS. 


557,434. Apparatus for Testing Balance of Airscrews. 
W. and T. Avery, Limited, of Birmingham, and E. Bowen, 
of Birmingham. (6 Figs.) July 9, 1942.—The invention 
is a testing apparatus for ascertaining the balance of the 
blades of airscrews, and particularly for testing single air- 
serew blades of variable pitch whereby the centre of 
gravity or predetermined turning moment of the airscrew 
blade can be ascertained in comparison with a standari 
blade. A frame a has a pair of bearing mountings c for a 
rotatable carrier block d, which is secured on one side to 
a counterbalancing arm ¢ provided with slidable poise- 
weights e'. The other side of the carrier block has 
provision for the reception of a hub adapted to receive 
the butt of an airscrew blade f/f, the arrangement being 
such that the dead weight of the airscrew blade can be 
counterbalanced on the arm ¢ by setting the poise-weight« 
ec about a fulcrum knife edge, the face line of which is 
co-axial with the axis of the bearings in the brackets -. 








The knife edge fulcrum forms part of a horizontal spindle 
on which the carrier block d and the parts associated 
with it are mounted. The carrier block can be clamped 
to the spindle by the friction between a fibre shoe and 
the periphery of the spindle so that when required the 
carrier block can be rocked with the spindle or the 
block can be rotated about the spindle. The amount 
of the friction between the carrier block and the spindle 
is determined by the adjustment of a loading screw j in 
relation to a coil spring which determines the frictional 
pressure exerted by the fibre shoe so as to permit the 
independent rotation of the carrier block d about the 
spindle to effect a resetting of the airscrew blade / from 
the horizontal to the vertical position. The knife edge 
spindle is extended at right angles at one end by means 
of the lever k to form a torsion lever which is connected 
by a connecting rod /| to the lever system m of a weighing 
apparatus. The lever system also incorporates pendulum 
mechanism embodying an index pointer. For countet 

balancing the adaptor hub, an adjustable balance weig!i' 
el is provided. After the apparatus has been accurately 
calibrated and a standard airscrew blade tested by the 
requisite setting and locking of the poise-weights ¢’ on 
the counterbalancing arm ¢, the standard airscrew i- 
replaced by the blade / which is to be tested, the butt of 
this blade being mounted in the adaptor hub in the 
carrier block d. The weighing lever system is freed anid 
an observation is made to ascertain whether there is 
any departure from the balance position of the indicator 
in either direction which will indicate a plus or minus 
error. If an error is indicated, corrections are effected 
on the blade f and after the necessary correction has 
been made in the horizontal plane, the carrier block ¢, 
with the counterbalancing arm e and the blade mounte:« 
in the block, are turned through 90 deg. about the knife 
edge spindle and a further test is effected. (Accepted 
November 19, 1943.) 
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| had her big guns in turrets and not in barbettes. | ‘The main machinery of ships at this time, unless 
UP THE STRAITS.* She was of 11,940 tons displacement, and her horse- | attempts were made to force the boilers unduly, 

: : : sao power was “ 7,500 N.D. (12,000 F.D.).”. While the gave little trouble ; it was the auxiliary plant which 

By Enerneer Caprain Epcar C. SMITH, | Fearless practically marked the end of the hori-| was always calling for attention. Some of it was 
O.B.E., RN. zontal-engine era, the Trafalgar was one of the | of poor design and there were then no special steels 

earliest battleships to have vertical triple-expansion | | and alloys, or forced lubrication. The feed, fire and 
engines. These were made by the old Deptford | bilge pumps of the Admiralty pattern, found in 
Leavine Port Said for Malta in the P. and 0. | firm, Messrs. Humphrys, Tennant and Company. | nearly every ship, were almost as much a cause for 
steamer Carthage in order to join H.M.S. Trafalgar, | In the Sans Pareil, Blenheim and Carnarvon, I was | profanity as shaving. The name of the designer 
| duly arrived in Sliema harbour ; and from there | again shipmates with Deptford-built engines, and | seems lost in oblivion, but the memory of his plant 
took a dghaisa and was rowed round to the Grand|no one could wish for better. In the Trafalgar,| remains. The pumps were vertical, had two 
Harbour, where I found the commissioned gun-|Sans Pareil and Blenheim, the engines had the | cylinders with slide valves with little lap, and two 
room Officers billeted in the wooden ship Lark, ex | peculiar Humphrys’ arrangement in which the| pump barrels. The piston and pump rods were 
Cruiser. Descending to the mess, I asked the | air pump was placed below the back of the low-| connected by banjo frames in which the crank 
steward for change for a sovereign. My request! pressure cylinder, the pump bucket being driven | brasses slid to and fro (see Figs. 5 and 6, page 62). 
being overhe ard, one of my future messmates| directly by a rod attached to the low-pressure|In the gritty atmosphere of a stokehold, 
blurted out “* Here’s a bloke with a sovereign on the | piston. The condenser was vertical, and the water | |the brasses and plunger rods were always want- 
24th of the month!” Such was my introduction | | circulated around and not through the tubes. The|ing a refit. The pumps were built in about 
to gun-room life. Fortunately, we were only in| | Trafalgar had six cylindrical boilers, three to star- [half a dozen sizes, their manufacture being a 
the Lark for a few days, for she had a ship’s com-| board and three to port, facing outwards, their | speciality of Keyham yard. Students at the R.N.E. 
pany of audacious rats with numerous super-| backs being separated by a watertight longitudinal | College had a special interest in the pumps, for, in 
numeraries in the form of as fine a breed of cock- | passage- way, 10} ft. wide, the upper part of which | their lectures, the motion of the crank brasses was 


(Concluded from page 24.) 

















roaches as you can read about. In the old coast! was used for transporting ammunition. In the’ used to illustrate simple harmonic motion, while, 
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defence vessel Orion, in which I shared a two-berthed | Sans Pareil, a similar longitudinal passage formed|in the yard workshop, the students assisted 
cabin, there were other inhabitants. The Navy} the main magazine. There are two models of the ‘in their mass production. In the R.N.Z. Journal 
Estimates at this time could have contained no/| Trafalgar’s boilers in the Science Museum, one of | of 1893, referred to in ENGINEERING on page 
item for fumigation. these showing the forced-draught arrangements, | 364, vol. 157 (1944), there was an unsigned 
It was in the Trafalgar herself, however, that I | including the fans driven by Brotherhood three-| article on ‘‘ The Training of the Personnel of the 
first found out what it was to actually “live in a| cylinder engines. The steam pressure was 135 lb. | Engine Room,” in which the writer, after giving his 
chest."” My messmates included two sub-lieutenants, | per square inch and the natural-draught indicated | opinion that the aim at Keyham seemed to be to 
three assistant engineers, two assistant pay-masters horse-power on trial was 9,083, giving the ship a} | get as many store articles a3 Possible out of the 
all one-stripers—14 midshipmen, and a clerk. Not | speed of 16 knots. | students’ labour, wrote that “For months at a 
one of us had a cabin, and there was not seating) Both the Trafalgar and the Nile were heavily | stretch studs, bolts, cocks, valves and such like 
room for us all at one time in the mess. To some | armoured, some of the steel-faced iron plates being | (culminating as a triumph of student workmanship, 
extent, I was able to ameliorate my own conditions, | 20 in. thick. Each ship mounted four 13-5-in.|in that béte noire of the engineer’s life on board 
for the Chief had placed me in charge of dynamos | 67-ton guns, firing projectiles 40 in. long and | H.M. ships, viz., the Admiralty pattern pump) is 
and torpedoes, and this gave me the opportunity of | weighing 1,250 Ib. There were no chain rammers | all that the jaded and unrefreshed student has before 
writing letters in the seclusion of one of the torpedo | then, and so, after each round was fired, the turret | him, and these useful but uninteresting items bound 
stores. It is true that the place was fragrant with | had to be trained back till the guns were in line | his engineering vision on every hand.” There were 
the odour of neat’s-foot oil, and had precious little with the hydraulic rammers fixed on the deck| many pumps before the Keyham donkey, one of 
ventilation, but it served as a sanctum. outside the base of the turret. When the Trafalgar | these, the “ forty-horse,” of very curious design, being 
Laid down at Portsmouth in 1886, the Trafalgar | did her gunnery trials it took 9 minutes 7 seconds to | regarded with even less esteem than the Admiralty 
(Fig. 4) was larger than any ironclad hitherto built | fire four aimed shots from one gun. The secondary | pattern. Pumps, too, were sometimes put to 
in that yard. Her sister ship, the Nile, was built | armament included eight 5-in. guns. * | strange uses, one being harnessed to a capstan, 
at Pembroke. They were designed by Barnes and| Up to 1886, all contracts for hydraulic machinery | and another to an electric generator. It was the 
Morgan, the assistants of Sir Nathaniel Barnaby, the | had gone to Messrs. Armstrongs, at Elswick, but | Weirs who first gave the Navy really good feed 
most distinguished member of a Chatham family of | the contracts for the Nile and Trafalgar were given | pumps and a brother officer suggested that one of 
shipwrights. Unlike Barnaby’s Admiral class, which | to the Lambeth firm of Messrs. Maudslay, Sons and |these should be set up on Plymouth Hoe and 
preceded her, and Sir William White’s Royal | Field, who evidently were very successful in carrying | another on Southsea Common, in recognition of the 
Sovereign class, which succeeded her, the Trafalgar | them out. The trial report stated that whereas, in | benefits conferred by the Cathcart firm. 
earlier ships, the water pressure in the system had| The first Parsons turbo-generator I saw in the 
* Previous articles in this series Appeared on pages 63, | Sometimes risen to 3,400 lb. per square inch, in the | Navy was in the gunboat Gossamer, to which I was 
303, 433, and 461 of the previous volume of ENcincerinG. Trafalgar it was maintained steadily at 1,000 lb. 'jent while at Chatham, but in 1896 such machines 
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were still novelties, and electric generators were 
driven by high speed engines, of which the Brother- 
hood and Willans types were the favourites, The 
Willans central-valve engine, it will be remembered, 
was single-acting, and the piston valve worked 
in the centre of the hollow piston rod which, at 
proper intervals, had ports cut in it for the ad- 
mission and exhaust of the steam. The commonest 
arrangement had twin high-pressure and low-pressure 
cylinders, fitted tandem-fashion, the piston driving 
a two-throw crankshaft with the cranks at 180 deg. 


The Trafalgar had one of these sets, installed in a| 


space above the boilers and beneath the armour 
deck, where one could at times enjoy the first part 


of a Turkish bath. One night, this set came to a} Ya 
Some of | 
the bars between the ports in one piston rod had 


sudden stop, and for a very good reason. 


broken away and entered the cylinder. It was a} 
wonder that the whole engine was not wrecked, 
but, with one crank rendered immovable, the | 
momentum of flywheel and armature had expended | 
itself in twisting the centre journal of the shaft | 
to such an extent that, when opened up, the cranks, 

instead of being opposite, were found to be almost 

in line with one another—a testimony, at any rate, 

to the ductility of the steel. Such accidents as this 

often had their genesis in the blows due to water 

in the cylinders. On board ship, it was very 

difficult at times, in spite of the many steam traps, 

to be sure that the steam pipes were properly 

drained, and one had always to be on the alert 

against water-hammer. 

The refit of the Trafalgar being completed, she 
was recommissioned on May 5, 1896, by Captain | 
R. C. Protheroe, as the flagship of Rear Admiral 
R. H. Harris, the executive officer being Commander 
H. G. King-Hall. Unhappily, there was consider- 
able trouble over the commissioning trials, and this 
and other reasons, led to the Chief being super- 
seded. The Senior, too, became sick and was 
invalided. The former may have had a profound 
knowledge of marine engineering, but he knew not 
how to gain the confidence of his superiors or the 
loyalty of his staff, and no tears were shed when the 
appointment of his successor was announced. The 
trials at last over, the ship was sent on a “ shaking | 
down ” cruise which took her to Port Mahon and 
Castellamare, where evolutions and drills such as 
“‘general quarters,” “fire stations,” “away all 
boats,” “‘ out torpedo nets,” etc., were rehearsed | 
and both ship and ship’s company smartened up. | 
In a Port Mahon garden, I learnt how really luscious 
ripe figs were, and on an officers’ picnic I found that 
@ pinnace’s oar was a very different affair from the | 
oar I had pulled in a Gravesend regatta. From 





“ENGINEER RING 


Sgr a we 
ek ee ae Se 


JULY 28, 1944. 











Fie. 7. 


1905 Fig. 9. 


Fig. 8. 














r 


90 


7 
ttt 
+ 


lso | 


\70 ssf 
. 
+ 
c 
r 
” 


- 
= 
5 





++ 
+ 


Ht 


ttt++ ttt yee 






+H} +++ 


tttT 





+4 +4+4+ 





7 Cases 
“ENGINEERING 


643 Cases 
@338>) 


Castellamare we were able to scramble around the 
slopes of Vesuvius and to explore the ruins of 
Pompeii, then being skilfully cleared of the ashes 
of centuries. 


The ship then joined the Fleet and proceeded to | 
| which bear figures representing Zephyr, Boreas, etc. 


the Augean, of which I was to see a great deal in 
1915. The Mediterranean has long been our most 
important foreign station and many senior naval 
officers spent years “‘ up the Straits."" They would 
go there as midshipmen and return as lieutenants, 
commanders, captains or admirals, and knew the 
passages and anchorages better than they did those 





Tue Tower or THe Winps, ATHENS. 


round Great Britain, their knowledge proving of 
supreme importance in many a crisis. The first 
place the Fleet went to on that cruise was Phalerum 
Bay and from there the programme took it to 
Thasos, Lemnos and Salonika. At Thasos, various 
fleet evolutions were carried out, and at Lemnos 
the regatta was held in half a gale of wind. At 
Lemnos, I saw for the first and only time a squadron 
ordered to leave harbour and return and anchor in 
its proper station; a rather galling experience, | 
imagine, for a junior admiral. 

From Phalerum Bay, it had been possible for us 
to visit Athens. In the Fearless, evening after 
evening, while others talked and smoked “‘ up top- 
sides,” I made myself comfortable on the ward- 
room settee and there, to the strains of the Chief’s 
violin and with the companionship of the pet 
chameleon clinging precariously to the bell wire, | 
read many of the books in the ward-room library 
thoughtfully provided by the Admiralty. I thus 
soaked myself in the history of Egypt, Rome and 
Greece, and when I landed at the Pirwus I had a 
sketch map of Athens and notes on the Parthenon, 
the Erechtheum, and other classic buildings. With 


| the aid of my notes, I spent three afternoons among 


the ruins of ancient and the streets of modern 
Athens. Of particular scientific interest is the 
octagonal Tower of the Winds, the eight sides of 


This tower, properly known as the Horologion of 
Andronicus, was built in 150 B.c. and is regarded 
as the oldest meteorological station extant. It is 
shown in Fig. 7, herewith. Though it is fully de 
scribed in Stuart and Revett’s Antiquities of Athens, 
I can give no further details, for my copy of that 
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book was given some years ago to a schoolboy, John 
Stammers, who, when 16 years of age, during one 
of his holidays, climbed and measured the steeple 
of St. Mary-le-Bow, Cheapside, and in his bed 
room made a drawing of it which would have 
enabled the steeple to be reconstructed had it 
suffered the same fate as the church. 

My time in the Trafalgar came to an end at 
Salonika. One afternoon, the gun-room played the 
ship’s company at football. Next morning, I had 
a temperature, and on Trafalgar Day I was trans- 
ferred to the store ship, H.M.S. Tyne, for the 
passage to Bighi Bay Hospital, Malta. With others, 
including the Commander, I had fallen a victim to 
the germ spread by the Maltese goat. Of the 
delightful grounds of the hospital, I saw nothing ; 
I went in and came out again wrapped in blankets. 
The five weeks in bed passed monotonously, and 
day followed day with no improvement. The slats 
of sunlight crept across the wall, the jangling of 
the church bells scarcely ceased, the springless bed 
got harder and harder, but the three jolly monks 
in the picture over the fireplace never stopped 
joking over their bowl, which at least had no goats’ 
milk in it. 

The doctors and sisters were all that could be 
desired, but the attendants seemed a scratch lot. 
Another assistant engineer, ‘‘ Mr. D.,”’ was in an 
adjacent room. One morning, 


gone, sir! ’’—looking forward, I suppose, to an- 
nouncing my own departure to the land where 
there are no hospitals. Too ill to write or read, 
my only pleasurable moments were those when the 
morphia spread through my aching arms, swathed 
in cotton wool. Late in November, it was decided 
to send me home, so one night I was carried aboard 
a tug, taken to Sliema harbour, and there hoisted 
aboard the P. and O. liner Caledonia. Outside the 
Pillars of Hercules, my temperature began to sub- 
side. From the docks at Plymouth, I was trundled 
over the cobble stones in a sort of two-wheeled bier 
to the naval hospital at Stonehouse, and there I 
improved rapidly. One day, I was allowed roast 
beef and baked potatoes ! 

There was a slight relapse, however, but through 
a very unusual cause. On my first day up, I was 
sitting alone in the somewhat gloomy mess room. 
Over the mantel shelf there hung a print of Frith’s 
well-known picture, “The Railway Station” 
(i.e., Paddington), in which there are scores of 
passengers, porters, women in crinolines, detec- 
tives, etc., and, in one corner, two dogs. 
on, an officer about my own age came in, pre- 
sumably with a very bad cold. After some desultory 


chair ?—and why did they put a pig in that picture ? 
Sensing that things were not normal, as the steward 
came by I said I would go to bed. Later on my 
companion was put in the next cubicle to mine. 
There was an oldish mild-mannered attendant with 
him all night, but in his delirium the patient dealt 
in turn with everything—crockery, bed clothes, 
carpets and furniture—and I fully expected to see 
him clamber over the partition between us. It was 
much too exciting for me. Next morning, he went 
elsewhere, but quickly recovered and we afterwards 
had many a chat. In the end he kindly assisted 
me in my somewhat shaky journey to London; 
at Paddington, he had gone before I could thank 
him. A year later, while on a foreign station, he 
died by his own hand. 

The story of the conquest of Malta or Mediter- 
ranean fever is almost forgotten to-day, but had | 
the fever still been rife among the garrison of Malta, 
it is no exaggeration to suggest that the gallant 
island might have succumbed to the onslaughts of 
the Nazis. It was a menace to the efficiency of 
both the Army and the Navy, and must have cost 
the nation untold sums. The germ had been known 
since 1887, but no one suspected it was the ubiqui- 
tous and apparently healthy Maltese goat which 
harboured and distributed it. In 1904, alarmed at 
the wastage caused by the fever, the Government 
asked the Royal Society to appoint a Commission 
to carry out an investigation. The results of their 


an attendant, | 
desiring to cheer me up, said, abruptly, ‘‘ Mr. D’s | 


Later on the river drainage basin into which it discharges. 
| age, especially in the home country, has been 
conversation, he asked me why the pattern on/| parochial; the regime of a river system is very 
the rug moved ?—was that my animal beneath my | sensitive, and an increase of flow at one point may 
| cause serious damage at some distance from the 


| clear course between the Scylla and Charybdis of 
| flooding and excessive expenditure. 





researches were conclusive, and soon the hospitals 
were empty and the island on its way to gain a! 


reputation as a health resort. The incidence of the 
fever among the troops in 1905 and 1907—that is, 
before and after the Commission’s work—is shown 
by the two diagrams in Figs. 8 and 9, opposite, 
from which it will be seen that the 643 cases of 
1905 had dwindled to seven in 1907. The chairman 
of the Commission was Colonel (afterwards Major- 
General Sir) David Bruce, F.R.S., of the Royal 
Army Medical Corps, and the naval representative 
was Fleet Surgeon (afterwards Surgeon Captain) 
E. A. Shaw, O.B.E. Ina pamphlet on The Extinction 
of Malta Fever, published in 1908 by the Research 
Defence Society, Colonel Bruce said that the results 
were achieved ‘‘ by the experimental method and 
by the experimental method alone, without which | 
there cannot be any true or safe advance in our 
knowledge of human diseases.” If there was any 
doubt as to the conclusions reached by the doctors, 
| it was completely removed by an unarranged experi- 
| ment on a considerable scale. In 1905, the steamer 
Joshua Nicholson shipped 65 goats at Malta for 
America. The milk was drunk by the captain and 
the crew, and practically all went down with the 
fever. In America, the 60 goats which survived the 
passage were examined; 32 were found to be 
infected, and from the milk of several was isolated 
the deadly Micrococcus melitensis. : 











LITERATURE. 
| 
| Surface Drainage. By L. B. Escritr. Bognor Regis: 
John Crowther, Limited. [Price 10s. 6d.]} 


| Durtne the period of reconstruction which, it is 
to be hoped, is now drawing near, there will be much 
| housing work to be done on new sites, with con- 
sequent drainage problems, and the issue of this 
| volume is therefore opportune: it brings together 


THE DYNAMICS OF AXLE- 
HUNG ELECTRIC TRACTION 
MOTORS. 


By O. I. Butter, M.Se., A.M.IL.E.E. 
(Continued from page 55.) 


Ir has been pointed out that, when the motor is 
located in front of the driving axle, and the wheels 
maintain contact with the rails, no change of w, 
in the rotational velocity of the road wheels can 


2R 
>-;: However, for the reverse direc- 


d 
tion of motion of the train (i.e., with the motor 
travelling behind the driving axle), w, is a decrease 
in the rotational velocity of the road wheels, and the 
horizontal clearance existing between the axle- 
boxes and horn-blocks will permit the road wheels 
to move momentarily at a smaller velocity than the 
train. Thus in this case, w, can develop without 
any slipping of the road wheels taking place during 
the interval of time for which the impact occurs. 
It may be shown that, in these circumstances, 


P,R 


a 
ocour if 5- 


(2’) 


 - eee, 

I, + Ot, +m) F 
and the gear teeth are consequently subjected to a 
reduced impact. 

The limiting case occurs when it is considered that 
the downward pressure of the axlebox springs is 
overcome to the extent that the road wheels momen- 
tarily lose contact with the rails at the rail-joint, 
and it is of interest to obtain a solution of the 
problem in these circumstances to obtain an in- 
dication of the limiting values. 

In this limiting case, equation (2’) becomes 





|a great deal of information at present only to be | 
| found by reference to isolated articles and technical 
| papers. In the opening chapter, the author out- | 
lines the general principles of surface drainage and | 
| gives formule for run-off. There is a noticeable 
variation in the details of these formule due to 
the fact that they are empirical and based on data 
for areas of different characteristics, climates and 
|extent: they should, therefore, be used only after 
| considering their source, for extrapolation beyond 
| the limits for which they were intended may lead 
|to serious error. The author comments on the 
| necessity for considering not only the area covered 
| by a scheme, but also the effect which it may have 


Too often the outlook in dealing with surface drain- 


point of entry, either up or down stream. 

The subsequent chapters are confined to the 
treatment of built-up areas and give full particulars 
of the methods for estimating flow and determining 
the size of sewers. The problems are intricate and 
call for an investigation of local conditions and close 
mathematical analysis if the designer is to steer a 


Much infor- 
mation on the detail design of sewers, manholes and 
other items is included and there is a useful chapter 
on sewage-pumping stations. 

The printing suffers from war conditions and 
there are numerous mistakes in the typesetting of 
mathematical formule, which are, perhaps, more 
irritating than serious. A more objectionable defect 
is the careless drafting ; the author knows quite well 
what he means, but his sentences are often involved 
and difficult to follow, while such economies as 
omission of the definite article, which may be 
excusable in a rough note, cause defects in clarity 
which are hardly justified by the saving in type. 

The author says that rainfall run-off has been 
described as “ anathema to many young engineers.” 
It is admittedly an abstruse subject, but that should 
make it all the more interesting to a keen student ; 
it is the difficult problems which make the pro- 
fession of engineering worth while. While the solu- 
tion will remain an individual one to be worked 
out in detail for each particular site, the book is an 
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page 35, 





@, = 
and must be included in 
ante, as such. 

The expression for the uncushioned mass of the 
motor then becomes 


, 


equation (3), 


(1 + &*I, 
are” 
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(1 + &P 1, | 
a 
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I, 


m=M (5a) 





Ma? +I, 
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It may be readily seen that this expression gives a 
smaller value of m than that given by equation (5), 
page 35, ante. Hence, we now have, 
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and 
(1 + &)?1, 
+ =e 
1+ e— 
I, 
1+ k)I,}° 
+ (1 + &) ; 
2 “3 
l+k i, 
The equations previously given for Pg», Pac, Poy, 
Per Pp» Per etc.» apply to this case if’ the appro- 
priate values for P, and P, be used. Also equation 
(22), page 54, ante, becomes 


#1, +1; (# + Rt?) —asM(#+R**) 
I, I, 
- MI, a? 


I, 





P,"= My» (13a) 
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excellent guide to the method of approach. 
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occurring in the drive are likewise reduced. 


equations still apply provided the expression 
2 
I, + (M, + Mm) & 
is substituted for I,. 
When springs are incorporated in the gear whee 


transmitted through the gear teeth to the armature 


maintain contact with the running rails when rail 
joints are encountered. 


velocity v of the point G on the axle (see Fig. 2 
page 34, ante). The velocity of the point G on the 
axle is now given by 

P, P, . P,a 


m M i; 


I, a 
m= M [ sre |: . - (5s) 


Therefore 


(5) or (5a). 
The total impact at the axle-bearings of the 


uncushioned mass of the motor, is 
I,Me 
, om gel « . . & 
P= Watt I, (98) 


It will be seen that this is greater than either of 


ante, and (9a). 

The individual impacts at the P.E. and C.E. axle- 
bearings respectively, by comparison with equations 
(10) and (11), page 54, ante, are 








Peo 5 P, tie ; . (108) 
and 
Poe = mi tie. ‘ . (Lbs) 


The total impact experienced by the motor bear- 
ings is 
I, M,v 


a eee. 13 
Ma? +I, (ies) 


P, 


the P.E. and C.E. motor bearings respectively, are 
again given by equations (14) and (15), page 54, 
ante. Also, the expressions for the total and various 
individual impacts at the road wheels, as given by 
equations (16), (17), (18), (20) and (21), page 54, 
ante, are again applicable in this case. 

The spring suspension point S of the motor will 
now be given an impulsive velocity, vertically up- 
wards, of 


_ _ PP, _ Pyas 
es. 
I,—asM -_ 
“ise 








when § is in line with, and at the same height as, 


movement of the point S will be vertically upwards 
or downwards according to whether the expression 
I, — asM is positive or negative. 

If k, is the radius of gyration of the motor frame 


a negative quantity. Therefore, when flexible gear- 
ing is used, the movement of the point S is always 
vertically downwards when z, = z, = 0. 

When z, and z, are not equal to zero, it is necessary 
to evaluate v,, + wz, and + wz, in order to 
determine the actual direction of movement of the 
point 8. 

As an example in the application of the preced- 
ing theory consideration is given to the arrange- 
ment employed on the Mersey Railway, where 
each axle-hung motor is of 125 h.p. and drives 


Comparing equation (8a) with equation (8), page| through solid gears. Particulars of the arrange- bearings of the motor are 
54, ante, it will be seen that the impact experienced | ment are given below. 


It may be noted that, in circumstances which | Motor complete with pinion and gear case, but 
give rise to a change in the rotational velocity of the | _ Without the axle-bearing brassesand caps,M —_2,908 and P,, = (179 + 191) v, = 370 v,, or 
road wheels expressed by equation (2’), the above “ 


to give a flexible drive, the impulse P, cannot be | 


and is therefore non-existent in the system. It | The separate centres of gravity of the motor frame 
follows that the rotational velocity change s i8| and armature practically coincide on the armature-| |. hap . ; 
zero, irrespective of whether or not the road wheels | stack centre-line, which is displaced from the track | dispositions of the masses and points of impact are 


It will be shown that, by eliminating the impulse; FR = ! 
P,, the total impulse imparted to the motor frame l 
via the axle-bearings is imcreased for the same 


It can be readily seen that this expression gives a 
smaller value of m than that given by either equation 


motor, and also at the road wheels, due to the 


the values of P, given by equations (9), page 54, | 


Using this value of P,, the individual impacts at, 


the centre of gravity of the motor. Hence, the| 


about the motor shaft, then I, = M,k,’, and since | 
M, < M and k, <a or 8, then I, — asM is always | 








by the gear teeth is reduced. All the other impacts P Pap = (179 x 20 — 662 x 22-54 Seance To 
Weilcuts 1x Pounps. 56-5 / 32-5 


= — 19l vy 





Armature with pinion, M, 1,365 
Motor frame, M, 1,543 P = (170 1) 99.5 HF tg 
| Axle-bearing cap and liner 113 oe Er st ees eS ~ Se 32-5 
| Each road wheel 830 = — 400 » 
| Gear wheel 300 | and ’ 
| Axle 756 
| | Axle-box and liner 140| Pac = (170 + 490) vy = 660 vy 
| Deadweight per axle, M, 3,222 | the first two values applying when a P.E. rail joint 
‘ Dienstons rx Incuzs. is encountered and the latter two values when a 
C.E. rail joint is encountered. 





It will be seen from the foregoing results that the 


-| centre-line by 0-69 in. towards the pinion-end of the | such as to cause the P.E. axle-bearing to transmit an 


motor. | impact which tends to assist the upward movement 
2-0, r 3-4, k = 3-53 of the axle rather than, as might first be expected, 
a = 15-4, ° 14-5, y 33°65 to oppose the upward movement. Hence, instead 
: * pte os a Os fu #4 | of the maximum impulse experienced by the (.E. 
E L = 32-5. L, 12-5, 7 — 20-0 | axle bearing being a fractional part of P,, it is 
> L’, = 11-24, VA 21-26, d = 36-0 | almost four times the value of P,. 
I, = 2-3, ts 30-2, x 21-2 The total impact on the motor-shaft bearings is 
z, = 9-0, Zs 0-69, towards the C.E. | 841 v’ x 1,365 
road wheel. Py —s 908 a 395 vg 


| Moments or Inertia (Estrmmatep) tx Lp. Iy.? Untts. | or 


I, = 1,543 x 11? = 187,000. 


| 800 v’ x 1,365 
I, = 1,365 x 5* = 34,100. 


Po = Soe = 875 89 











on 22 . 2.22 « x *@? 4 756 2-292 ° es . . 
I, = 1,660 x 13 aon x 9°6 ie x when the rail joint is encountered at the P.E. or 
I’, = 1,543 x 10-8? = 180,000 | C.E. road wheel respectively. 
l’, = 1,365 x 8-9? = 108,000. | The individual impacts on the P.E. and C.E. 
I = 288,000. | motor-shaft bearings are respectively 
I’, = 2-41 x 10. 108,000 v’ 
> 5 4 4 y CP 229, 
Hence, the uncushioned mass of the motor, from Pop = (395 sieht \as g ey 
equation (5), is and P,,, = (395 — 282 v, = 113v, or 
187,000 + 4-53? x 34,100 , 
M=2 : Qq7K y 6 t on 
| f = 2,008 x 5508 x 15-4? + 187,000 + 700,000 | Pop = (375 x 24 — 1,910) Te = 175 0, 
= 1,640 Ib. and P,,. = (375 — 175) v, = 200 v,, 


It will be assumed that all rail-joints are staggered, | ty. first two values applying when a P.E. rail joint 


and the alternate impacts impart the same velocity of | 5, encountered and the latter two values when a 


lv ev h ates : | C.E. rail joint is encountered. 

‘he 2V Js tothe respectivercad wheels. Hence, | The individual impacts on the P.E. and C.E. road 
the vertical velocity imparted to the uncushioned | wheels respectively, due to the uncushioned mass of 
mass of the motor, due to an impact experienced by | the motor, are 

the P.E. or C.E. road wheels respectively, is 


Pmp = (S41 x 28-94 + 5,100) "= = 521 vy 
- 


vc, 
v= — = 00-5120’ 
c and P,,, (841 — 521) v, = 320 r, or 
or e’ 
y P = (800 x 28-94 — 5,100) —— 320 v, 
9 as ple | = 0-488 wv’. — { : 56-59 "9 
c 


> 2 ’ ’ 
The rotational velocity of the system in the trans- | : and P,,- = (800 — ram v, = 480 Ys | 
verse plane, in each case, is given by | the first two values applying when a P.E. rail joint 
‘ | is encountered and the latter two applying when a 
pa. eee. a | C.E. rail joint is encountered. It will be noted that, 
¢ 56-5 |in each case, the impact on the road wheel which 


The total impact due to the uncushioned mass of | €ncounters the rail joint is less than 65 per cent. of 
the motor, when the rail joint is encountered at the | the total impact transmitted to the uncushioned mass 


P.E. or C.E. road wheel, is | of the motor. 
vy The total impact at the road wheels due to the 
P, + P, = 1,640 x 0-513 — = 841 vy total deadweight M, + m per axle is 
G . | 
or P = (3,222 x 0-534 + 841) vy = 2,560 vy 
, or 
P, + P, = 1,640 x 0-488 — = 800 v, P = (3,222 x 0-466 + 800) vy = 2,300 vy 
g 


v’ | when the rail joint is encountered at the P.E. or 

respectively, where v, =—- If the velocity wv’ is C.E. road wheel respectively. 
° The individual impacts on the P.E. and C.E. 
roadwheels respectively, due to the axle deadweight 
|inclusive of the uncushioned mass of the motor, 


determined in ft.-sec. units, then g = 32-2 ft. per | 
sec. per sec. | 
The impact on the gear teeth is 








are 
700,000 x 2,908 0-512 0’ : en " 
lee a matt | *e= (2.600 x 30-3 — 1°26 x O61 + as) , 
or of ‘ 
P, = 0-952 x 662 vg = 630 vy | 56-69 = 2,195 Ug 
when the rail joint is encountered at the P.E. or | and P, = (2,560 — 2,195) v, = 365 v,, or 


C.E. road wheel respectively. 
| The total impact experienced by the axle-bearings Py 2,300 x 30-2 — 1-26 x 800 — 47,900) =e 
| of the motor is we, 56-5 9 

= (841 — 662) vy = 179 v, aw 
= iii 9 and P, = (2,300 — 365) v, = 1,935 v, 
P, = (800 — 630) vg = 170 vy the first two values applying when a P.E. rail joint 
| when the rail joint is encountered at the P.E. or | encountered, and the latter two when a C.E. rail 


| C.E. road wheel respectively. | joint is encountered. 
The individual impacts on the P.E. and C.E. axle | (T'o be continued.) 


or 
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DESULPHURISATION OF CAST IRON 
BY SODIUM CARBONATE.* 
By N. L. Evans, B.Sc., A.I.C. 
(Concluded from page 45.) 


Tue Basic is prepared by grinding to produce a 
mixture of particle sizes with a high packing density, 
and is mixed in a light pan-mill with dehydrated tar 
preheated to 80 deg. C. About 6 per cent. of tar by | 
weight is generally used. The tar-dolomite mixture is | 
reheated to about 70 deg. C., and is rammed with | 
pneumatic rammers. The former for shaping the lining | 
is best made of wood covered with sheet steel and oiled 
before use. In preparing the ladle bottom, particularly 
in the case of large ladles into which molten iron is to | 
be poured from a considerable height, it is desirable | 
to have one or more layers of brick underneath the | 
dolomite. Ordinary firebrick may be used and it also 
acts as a heat insulator. 

In lining small ladles (up to 2 tons) it is not necessary | 
to have any brick backing for the sides. The tar- 
dolomite mixture can be rammed directly on to the | 
shell of the ladle. It has been found that, once a/| 
dolomite lining has received a coating of slag, it does 
not disintegrate rapidly, and it is possible, for example, 
to let it get cold for repairs at the week-end without | 
any visible disintegration taking place. When stabilised 
dolomite clinker or parging cement is used the technique 
is similar, but the refractory can be bonded with 
6} per cent. of water in place of dehydrated tar, as 
it has cementing properties. The following method 
was used in lining 2-ton ladles at the works of Messrs. 
Kryn and Lahy (1928), Limited, of Letchworth. The 
bottom of the ladle was first levelled with 2 in. to 3 in. | 
of refractory mixed with the requisite quantity of 
water. This layer was rammed hard and was then 
covered with a 3-in. layer of stabilised-dolomite bricks 
jointed with some of the ground mixture. Another 
3-in. layer of the latter was rammed on top of the | 
bricks to complete the bottom. The cast-iron former 
was then placed in position and the sides of the ladle 
were rammed. The lining was then air-dried for 24 hr., 
followed by 24 hr. with a wood fire in the ladle, then 
24 hr. with a coke fire; finally, it was heated over- 
night inverted over a coke fire with forced draught. 

A small quantity of sodium silicate may be dissolved 
in the water used for mixing stabilised dolomite to 
increase the strength of the bond. It is not desirable 
to use more silicate than is absolutely necessary, as it 
will reduce the refractoriness of the mixture. A suit- 
able grade of sodium silicate for the purpose is a solu- | 
tion having a SiO, : NaO, ratio of approximately 2: 1 | 
and a specific gravity of approximately 1-5. Satis- | 
factory results are obtained with 2 per cent. of this 
diluted with about twice its volume of water and 
mixed with the refractory. Several full-scale ex- 
periments have been carried out, or are still in 
progress, by firms using the sodium-carbonate pro- 
cess for desulphurising molten iron. Much useful 
information has been accumulated, demonstrating | 
the advantage of basic-lined ladles for this process 
due to the absence of chemical attack on the lining 
by soda slags and the improved degree of desul- | 
phurisation. In the early stages of the investigation 
two ladles were lined with tar-bonded stabilised dolo- 
mite. In both cases the results were inconclusive, but 
appeared on the whole t8 be better than those of 
parallel tests in acid linings. The linings themselves | 
gave a certain amount of trouble. The grading of the 
dolomite clinker was too coarse, and it was not possible 
to get the upper part of the linings properly con- 
solidated, nor were the linings fired at a sufficiently 
high temperature to produce a good bond. 

The ganister-lined ladles normally used are always 
severely attacked near the bottom by soda slag. The 
reason for this is that the ladles, which are used for the 
desulphurisation of cupola iron and its transfer to 
Tropenas converters, always carry an excess of metal. 
Consequently, after the converter has been filled a 
shallow pool of molten iron remains in the ladle, and 
the dose of sodium carbonate for the next charge of 
metal is put in in readiness. The sodium carbonate 
melts and attacks the ladle lining at a level of 1 in. to 
4 in. from the bottom, forming a deep undercut. If, 
as occasionally happens, the residual metal solidifies, 
it cannot be removed without further serious damage to | 
the lining. Patching is necessary after only a short | 
period of use. 

The first ladle lined with stabilised dolomite behaved | 
much better. There was no apparent wear for three | 
days and no patching was needed until after the fourth | 
day. No undercutting took place, but the lining 
became barrel-shaped, which would appear to be due 
to attrition by the metal and not to attack by soda 














* Paper, entitled “The Use of Basic-Lined Ladles 
in the Desulphurisation of Cast Iron by Sodium Car- 
bonate,”” presented at the annual meeting of the Iron | 
and Steel Institute, on Thursday, May 11, 1944. | 


Abridged. 


sag. This lining resulted in better desulphurisation | THE MACHINING OF ALUMINIUM 


than is obtained with ganister linings. e@ average 
sulphur content of the metal after treatment was 
0-037 per cent., as compared with 0-043 per cent. in 
ganister linings. After four days’ use, the lining was 
patched with a specially prepared stabilised-dolomite 
cement mixed with 11} per cent. of water. This 
patching material began to come away from the lining 
after three or four heats of metal had been through it. 
In the author’s opinion, this unsatisfactory behaviour 
of the patching material was due to the failure to chip 
away the glaze from the lining before patching it. 
Undercutting of the old lining by means of a suitable 
tool would also assist the adhesion of the patches. 

One of the disadvantages of some types of basic 
bricks is their tendency to spall much more readily 
than siliceous refractories do. Therefore, when it was 
decided to try a stabilised-dolomite-brick-lined ladle at 
Messrs. Kryn and Lahy (1928), Limited, the suggestion 
was made to try unfired bricks, as it was thought that 
their resistance to spalling might be better than that 
of the ordinary fired bricks. A subsequent spalling 
test showed failure after four reversals (heating and 
cooling), as compared with two reversals in the case 
of the fired bricks. The unfired bricks were fragile, 
and a number were broken in transit, but since these 
experiments were carried out the makers have succeded 
in improving the bond considerably. The ladle lining 


| consisted of a 44-in. thickness of brick, with a backing 


of 2 in. of parging cement. It behaved well for 100 
heats of metal, all treated with sodium carbonate. 
After this period it appeared to justify further patching. 
The degree of desulphurisation was similar to that in 
a rammed stabilised-dolomite lining. 

Messrs. Kryn and Lahy (1928), Limited, have ex- 
perimented with a ladle lined with stabilised-dolomite 
bricks. Unfortunately, on account of war conditions, 
it was not possible to make these bricks in special 
shapes, only “squares” and “ slits’ being available. 
This resulted in some of the joints being thicker than 
is desirable, but in spite of this the lining behaved 
extremely well. The jointing material was a cement 
with a stabilised-dolomite base, and this resisted 
sodium-carbonate slag satisfactorily. Patching was 
carried out when necessary with the same material, 
and daily renewal was needed once it had been started. 
(A special patching material—also with a stabilised- 
dolomite base—is now available, and should be used 
in preference.) It is probable that it would have lasted 
longer had it been keyed-in by first undercutting the 
original lining and removing the surface glaze. Spall- 
ing gave practically no trouble at all. On the first 
day that the lining was in use it appeared to be spalli 
a little, but this did not continue once the bricks h 
become impregnated with soda slag. The average 
sulphur content of the finished steel was 0-032 per 
cent., as compared with 0-043 per cent. when a ganister- 
lined ladle is used. 

Semi-stabilised dolomote bricks are produced for 
use in positions not exposed to hydration. They are 
given a temporary stability sufficient to protect them 
for about a month before they go into service. The 
author has not had an opportunity of testing such 
bricks in a ladle lining, but some of them have been 


kept in contact with molten sodium carbonate at a} 


maximum temperature of 1,020 deg. C. for some days. 
They resisted chemical attack very well, and only 
slight signs of cracking were observed, whereas the 
fully stabilised bricks cracked much more. 








PRODUCTION OF MOTOR FUELS FROM SULPHATE LYES.— 
Experiments on the extraction of liquid fuels from 


| sulphate lyes have been proceeding for some time at 


pulp mills in Southern Sweden. The fuels consist mainly 
of acetone, together with the higher ketones and alcohols, 
aliphatic and aromatic hydrocarbons and organic com- 
pounds containing sulphur; the calorific value is stated 
to be high. The liquids are considered to be suitable 
for use as motor fuels, but are relatively expensive to 
produce. Nevertheless, State assistance is being sought 
for the erection of a plant capable of producing 925,000 
litres of the liquid fuels per annum. 





Tae Henry LAURENCE GANTT MEMORIAL GOLD 
MEDAL.—Dr. Lillian M. Gilbreth and Dr. F. B. Gilbreth 
have been awarded (the latter posthumously) the 1944 
Henry Laurence Gantt Memorial Gold Medal which was 
established in 1929 and is admiristered by a board 
of award consisting of representatives of the American 
Society of Mechanical Engineers and the American 
Management Association. The two recipients have been 
awarded the medal “ in recognition of their pioneer work 
in management, their development of the principles and 
techniques of motion study, their application of those 
techniques in industry, agriculture and the home, and 
their work in spreading that knowledge through courses 
of training and classes at universities.” It is expected 
that the medal will be presented during the annual 
meeting of the American Society of Mechanical Engineers 
to be held in the first week of December, 1944. 








AND MAGNESIUM ALLOYS. 


Two papers on the machining of aluminium and of 
magnesium alloys, respectively, presented before a joint 
meeting of The American Society of Mechanical Engi- 
neers and The Engineering Institute of Canada are 
reproduced in the May issue of The Engineering Journal, 
published by the Institute. Both papers are sum- 
marised below. The paper on the machining of 
aluminium is notable for a description of an uncon- 
ventional type of milling cutter developed by Messrs. 
Curtiss-Wright Aeronautical Corporation, St. Louis, 
Missouri, U.S.A. It was contributed by Mr. R. H. 
Ashcraft, head tool designer to that firm, who remarked 
that pure aluminium and all its alloys, whether in the 
cast or wrought condition, had widely different machin- 
ing characteristics according to their composition. The 
cast alloys, containing principally copper, magnesium 
or zinc, could generally be machined most satisfac- 
torily and rapidly when the tools had smaller rake 
angles than those required for most of the other alloys. 
The chips were smaller and there was little or no tend- 
ency for the tools to leave a burr or for chips to build 
up on the cutting edge. On the other hand, the cast 
alloys, in which silicon was the predominant alloying 
element, machined best when the rake angles were 
increased. If the silicon content was relatively large, 
machining should be done with carbide-tipped tools 
as the silicon was abrasive to carbon and high-speed 
steel tools. Of the wrought alloys, those which de- 
pended on work hardening to improve their mechanical 
properties were easy to machine with tools having 
relatively large rake angles. Even the softest alu- 
minium, including high purity metal in the annealed 
state, might be machined with excellent results when 
large rake angles were employed and the tools were 
finished with a fine abrasive stone. 

Mr. Ashcraft went on to describe the way in which the 
new milling cutter had been developed. Some two years 
ago, the Curtiss-Wright Corporation had purchased 
several machines for milling aircraft spars. These 
machines had high speeds and feeds and were capable 
of a high rate of production if suitable cutting tools 
could be used on them. It was realised that, since in 
all machining operations the heat generated in cutting 
was a limiting factor on the speed of the operation, it 
was necessary to decrease the heat generated as 
much as possible and to increase the rate of dissipation 
of such heat as was developed. A large percentage of 
the generated heat was in the chips and it was clear 
therefore that these should be removed from the 
vicinity of the tool and the work as soon as possible. 
With the normal 12-toothed cutter, there was little 
inactive time between the successive cuts, but with a 
two-toothed cutter there was a longer cooling period 
and the generated heat, moreover, was more concen- 
trated in the chips, which were readily disposed of. 
With two blades, the thickness of the chips could be 
increased by increasing the feed per unit of time. This 
increase could be at least 50 per cent., but in some 
cases the thickness could be increased to twice or three 
times. 

In milling with the conventional multi-toothed cutter 
each blade slid over the work until the feeding pressure 
sunk it deep enough to start a chip, and a great deal 
of heat was generated by this sliding movement. 
The Curtiss-Wright Corporation believed, though no 
measurements had been made, that this “ frictional ” 
heat was much greater in amount than that due to one 
blade cutting a normal chip. The new cutter had been 
designed, therefore, with two blades only, and was run 
at a high speed. The body was of malleable iron and 
carried the blades set at a helical angle of 15 deg. to 
the axis. The blades were very slightly recessed into 
the body at the cutting face, but the body was formed 
at the back with an “ off-centre”’ radius, so that the 
blade was supported at the back for about three- 
quarters of its depth. The blades were of carbide, 
silver-soldered to the body. Malleable iron was 
selected for the body as its vibration-damping qualities 
were high and since its coefficient of expansion was 
comparable with that of the carbide blade. The blades 
were ground with a negative rake of 5 deg., a most 
unusual practice in the case of tools for aluminium. 
It resulted, however, in a lip angle of approximately 
90 deg., the cutting edge was strengthened, and the 
centre of pressure was some distance behind the 
cutting edge. It had been found that the employment 
of negative rake delayed the formation of craters and 
pits in the blades, and also chipping and wear. 

One of the two-blade cutters used was 6 in. in 
external diameter and ran at 5,400 r.p.m., which gave 
a peripheral speed, or milling rate, of 8,482 ft. per 
minute. This high rate was accompanied by a longer 
tool life, the cutter having a grinding life 15 times 
longer than that of a solid steel cutter. Another two- 
bladed cutter illustrated in Mr. Ashcraft’s paper was 
described as 2} in. in external diameter, 2} in. wide, 
and running at 10,800 r.p.m. The peripheral speed 
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was 6,361 ft. per minute, and the traversing rate of 
the work past the cutter was 20 ft. per minute. 

The paper on machining magnesium alloys described 
the practice followed by Messrs. Wright Aeronautical 
Corporation, Paterson, New Jersey, U.S.A., in aircraft 
part manufacture. It was presented by Mr. Cari J. 
Wiberg, of the production engineering department of 
the firm. The heat-treated alloys of magnesium had 
good machining properties and in many cases could be 
machined satisfactorily with tools used for cutting steel 
by increasing the clearance angles by 3 deg. or 4 deg. 
The materials used by the Wright Aeronautical Cor- 
poration conformed to the Aeronautical 
Specifications and the heat-treatment cycle consisted 
of solution and precipitation treatments as recom- 
mended for the various alloys. Relatively high speeds 
and feeds were recommended and where carbide tools 
were used the limiting factor was the capacity of the 
machine. 
cooling fluids with magnesium alloys showed that a 
much greater percentage of dry cutting was employed 
than with aluminium alloys. Where a fluid was used, 
it was generally to reduce the fire hazard and to 
improve the finish. For general machining, including 
reaming and tapping, the fluid was a light paraffin oil 
blended with 5 per cent. of a sulphurised fatty oil. 

With cast magnesium alloys, generally of a brittle 
nature, the lead angle of single-point turning tools 
was increased to approximately 30 deg. in order to 
prevent chipping the part when the tool completed the 
through cut. On general turning operations the side 
rake had been maintained as recommended by the 
magnesium manufacturers, but the back rake had been 
eliminated, experience having shown that back rake 
had a tendency to cause the tool to dig in. The general 
procedure in machining large magnesium alloy castings 


with thin sections was to rough, semi-finish, and finish | 


machine in order to prevent distortion and maintain 
size. Drills for use on magnesium were ground with a 
slight flat on the cutting edges in order to provide a 
stronger edge, to prevent the edge from notching, 
and to keep the drill from digging into the work. This 
flat was not necessary on drills for aluminium. All 
drills had polished flutes to facilitate chip removal. 

The width of the band on the flutes of a reamer for 
use on magnesium alloys should be kept within 
0-0010 in. and 0-0015 in. This narrow band cut 
cleaner and produced a finer finish, besides reducing 
friction and thus decreasing the fire hazard. With 
aluminium different conditions existed and the band 


on reamers for this material should be from 0-03 in. | 


to 0-04 in. wide. On taps, a hook angle of 12 deg. to 
18 deg. for a radius of } in. was ground on the cutting 
faces. Experience had shown that a more accurate 


thread could be obtained by using lead-screw tapping | 


machines to establish the lead of the thread. The use | 
of ordinary tapping heads had to be carefully controlled, 
since undue pressure would prevent the tap from 
cutting its own lead. On taps 1} in. in diameter and 
over, the flutes should be much more numerous than 
the conventional three or four. This would produce a 
fine finish and would hold the size effectively. Most 
milling was done dry, but to obtain satisfactory results 
sharp tools with a high finish were essential. The 
machine and the floor surrounding it was constantly 
cleaned to reduce the fire hazard from dry milling. 
The firm had adopted grinding on both aluminium 
or magnesium-alloy parts requiring exceptionally close 
tolerances with very fine finish, but, recently, some 
grinding operations had been replaced by machining 
with diamond or tungsten-carbide tools. This had 
proved economical and it was unnecessary to provide 
the refrigerated cooling fluid, which was used when 
grinding magnesium alloys owing to the heat generated. 





Export CREDITS GUARANTEE DEPARTMENT.—During 
the quarter ended June 30, the Export Credits Guarantee 
Department assumed liability, under Section 1 of the 
Export Guarantees Act, 1939, up to a maximum of 
4,082,654/. in respect of contracts, policies and guarantees 
amounting to 8,560,2781. 


TRAVEL OF COMBINE HARVESTERS ON PUBLIC Roaps. 

~The conditions under which self-propelled combine 
harvesters may travel on public roads have been laid 
down by the Ministry of War Transport in Statutory 
Rules and Orders, 1944, No. 661. The main provisions 
are that where the overall width is between 8 ft. and 
9 ft., one person, in addition to the driver, must be in 
attendance on the vehicle. Where the width exceeds | 
9 ft. there must be two additional persons, who shall, | 
when necessary, proceed at a reasonable distance in | 
front of and behind the vehicle to give warning to other 
traffic. If the journey is more than 5 miles, two clear 
days’ notice must be given to the chief officer of police 
of the districts along the route. The speed of combines | 
on pneumatic tyres must not exceed 10 miles an hour. | 
For other combines 5 miles an hour is the maximum. | 
The overall width must not in any case exceed 10 ft. and | 
only a two-wheeled trailer may be drawn. | 





Material | 


The firm’s practice regarding the use of | 


| catalytic nature, and the production of high-octane 
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* manual ”’ position, in which the circuit to both motors 
is interrupted ; movement to one or other of the two 
remaining positions starts up either motor as required. 

It should be explained that the circuit in which the 
segments are included is made and broken through an 
auxiliary switch, so that only a light current is passed 
through the segments themselves. The whole unit, 
however, will easily handle control circuits carrying 
10 amperes at 125 volts. The apparatus is essentially 
a large motor-driven selector switch, operating at a 
speed that may be selected to suit the process to be 
controlled. The reduction gear between the driving 
motors and shaft is arranged for pick-off gear speed 


ROTARY TIMING SWITCH 
FOR PROCESS WORK. 


THe two-dial rotary timing apparatus, illustrated 
in Figs. 1 and 2, above, has been designed by Messrs. 
General Electric Company, Schenectady, N.Y., U.S.A., 
to control precisely the timing of certain chemical 
processes. These processes are, in the main, of a 
petrol, butiadene for synthetic rubber, and toluene 
for explosives may be cited as examples. In some of 
the manufacturing processes, hundreds of accurately- 
timed consecutive operations must be performed, such | 


as the opening and closing of electrically-operated | changes. The apparatus is stated to be designed to 
valves, dampers and other devices. A complete cycle| provide maximum flexibility of operation with a 
of operations may require anything from 20 minutes/ minimum of adjustments and maintenance. Apart 


from the applications referred to earlier, it would seem 
that the apparatus can easily be adapted to control 
many chemical and industrial processes which are now 
commonly operated manually and, by its automatic 
repetition of any desired cycle, would remove the risk 
of mishap always present with manual selection. The 
unit is compactly housed in a steel cabinet and can be 
arranged conveniently in relation to any other control 
panels or instrument boards which may be required. 


to three hours, or even more; the devices to be con- 
trolled may range in number from 18 to 75, and from | 
100 to 900 contacts may be needed. Naturally, such 
a wide range necessitates a high degree of sub-division 
if the operation of the apparatus is to be sufficiently 
discriminating, and, in consequence, the contacts have | 
had to be distributed over two dials, as shown in Fig. 1. 
Each dial has two concentric rings of contact seg- 
ments, 224 segments to each ring, and, since there are 
four such rings, a total of 896 segments is available. | 
These segments are coupled up as required by plugs | 
on flexible leads, as will be clear from Fig. 2, in which 
the operator is seen setting out a cycle in the cabinet | 
at the back of the apparatus. It can be inferred | in Brazil in 1943 amounted to 2,034,000 tons, against- 
from Fig. 1 that the electrical connection is made by | 1,757,021 tons in 1942. Of the 1943 total, the mines in 
means of a rotating arm. This carries brush contacts | Rio Grande do Sul accounted for 1,347,000 tons and 
for the segments on the dial at the end of its longer | those in Santa Catharina for 678,000 tons. The remaining 
portion and contacts for completing the circuit through | 9,000 tons came from collieries in Parana. 
a pair of continuous rings on its shorter portion. The | —_—— 
shaft of the arm carries a bevel wheel which meshes THe NICKEL BULLETIN.—The current issue of The 
with a pinion on the vertical shaft in front of the dial, | Nickel Bulletin contains abstracts of published informa- 
both arms being rotated by this shaft. Alternatively | tion on the de-gassing of metals, the adhesion testing of 
the arms may be driven from separate shafts. The | electro-deposited coatings, spot tests for the rapid identi- 
operating mechanigm, which consists of a synchronous | fication of various constituents in brass and bronze 
motor with a clutch and reduction gear, can be seen | alloys, the spectrographic analysis of steels, the mech- 
at the bottom of Fig. 2. If one shaft only is used for | anical properties of stainless steels, and other matters of 
driving the arms of both dials, the second motor is | interest to users of nickel and its alloys. Copies of the 
retained as a spare. When desired, the arms can be | Bulletin are obtainable on application to the Mond 
rotated manually by means of a handwheel, as shown | Nickel Company, Limited, Grosvenor House, Park-lane, 
in Fig. 1. The lever at knee level is shown in the | London, W.1. 








BRAZILIAN COLLIERY INDUsTRY.—The output of coal 
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Fie. 1. Horizontat BenpING OPERATION. 


‘“ BENFOLD’’ BENDING AND 
FORMING MACHINE. 


[ue compact and ingenious machine illustrated in 
Figs. 1 to 6, on this page and on page 70, has been 
developed by Messrs. The Fairey Aviation Company, 
Limited, Hayes, Middlesex, for producing any desired 
section by forming and bending in one operation. 
Typical components which can be manufactured by the 
machine are main and nose rib booms, fore and aft 
wing stiffeners, bulkhead flanges, formers for mono- 
coques, ribs for floats, etc. Formerly, such parts had | 
to be given the desired profile by hand manipulation, | 
the cross-section being formed in a press, so that the | 
new machine, which enables folding and bending to | 
be performed in a single operation, not only increases 
the rate of production, but ensures accuracy and | 
conformity of one part with another. Members pro- | 
duced in it can be embodied in main component assem- | 
blies without further manipulation. The machine is | 
identified by the trade name “ Benfold,” Model 1, 
Type B, and is protected by patents. 

The general appearance of the machine is shown in 
Fig. 1, the actual floor space occupied being 28 in. by 
24 in. More room than this is, of course, required for 
operation, since the parts to be formed and bent may 
be of considerable length, but in this connection it 
may be pointed out that the machine can be arranged 
so that the work is handled either in the horizontal 
plane, as shown in Fig. 1, or in the vertical plane, as 
shown in Fig. 2. It will be obvious on comparing these 
illustrations that the two methods of use involve some- 
what different types of forming head, but, as the con- 
nection of the head with the base is identical, it is an 
easy matter to change over from one method to the 
other, such change occupying only about 10 minutes. 
Both types of head are supplied as normal equipment 
of the standard machine and the principle of operation 
is the same. At the present stage of development, 
material up to a maximum of 16 gauge Dural can be 
handled. The maximum developed width in the flat 
prior to forming is 2} in., and such strips can be given 
any formed cross-section up to a maximum depth of 
§ in. The formed member can be bent longitudinally 


THE 


to any curvature down to a radius of 24 in. 

As previously stated, the bending operation can be 
carried out either in the horizontal or the vertical plane. 
In both, a master former bar is used to determine the 
longitudinal curvature or contour of the member. 








| over this leg to embrace it and to have the edges of 
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Fie. 2. VERTICAL 


The raw material is fed into the machine in the curved 


form in which it has been cut out of a sheet, by routing | 
or other method, and the machine completes the work | 
by shaping it to the cross-section determined by the | 


dies and master former. The construction of the master 
former is shown most clearly in Fig. 2. In this example, 
the former consists of a bar curved to the desired 
contour and having a T cross-section. The flanges 
of the T are perforated with closely-pitched holes, into 
which the teeth of a pair of driving sprockets enter. 
As the sprockets rotate, the master former is, therefore, 
drawn through the die head. This consists of a series 
of dies riding on the T flanges and so connected together 
that they automatically set themselves square to the 
track of the former as it passes them. The member 
being shaped in Fig. 2 is a typical mosing stiffener, 
having a U-shaped cross-section with the edges of the 
flanges bent outwards parallel with the bottom of | 
the U. The material is entered as a flat strip lying 
against the central leg of the T-shaped former, and as 
it is drawn through successive dies, the strip is bent 


} 


the U turned outwards against the flanges of the T. 
It is stated that a single operator can produce 40 of 
these stiffeners per hour. The flat strip is held in 
position against the former by clamps, which are slid 
out of the way as the work progresses. 

The process of forming a member from an already 
contoured strip is shown in Fig. 3, in which the method 
of anchoring the dies can be clearly seen. The function 
of the die assembly cannot, however, be understood 
without knowing the cross-section of the part that is 
being dealt with. The part is a fuselage stiffener, the 
cross-section of which may be compared with that of a 
Z bar having one flat leaf and one curved leaf. This 
section is shown in the lower part of Fig. 4. The 
scale of the cross-section is very much greater than 
that of the other parts illustrated and has no relation 
to them other than to show into what section the 
original flat strip is bent. The four curved parts seen 
in Fig.{4 are, reading from the bottom upwards, a raw- 
material blank cut out in a routing machine to the 
desired contour and annealed; a main former bar, 
bent to the same contour and shaped to give the 
required cross-section ; a secondary former bar, which 
is used as a backing to the main former bar; and a 
finished fuselage stiffener made from the blank and 
seen as taken from the machine. Referring now to 





Fig. 3, the two former bars can be clearly distinguished 


BENDING OPERATION. 


on the right, the main bar being at the top and the 
secondary bar below it. A little towards the left one 
end of a nearly completed stiffener can be seen lying 
between the two former bars. The stiffener, as already 
indicated, is fed into the machine in a flat contoured 
strip. On entering, it is first given an upward bend 


| over the curved edge of the main former by the vertical 


conical roller, the final folding over being finished by 
the dies as the former bars and work pass through 
them. At the same time, the square flange, not visible 
in Fig. 3, is bent down over the back edge of the 
secondary former bar. The former bars and work are 
given positive motion by a driving sprocket engaging 
with the holes in the main former bar. While it is 
usually expedient to cut out the blanks to the desired 
contour, this may not be necessary if the section is 
shallow and the angle between opposite sides of the 
section is not too acute. 

Detailed views of the alternative heads are given in 
Figs. 5 and 6, the head, in both instances, not being in 
its final position, so that the driving shaft may be seen. 
The drive is by means of a }-h.p. motor running at 
1,000 r.p.m. and wound to suit individual requirements. 
The motor is situated in the lower part of the base of 
the machine and drives, by means of a belt, an infinitely- 
variable speed gear situated above it. Final trans- 
mission to the spindle in the head is by means of a 
chain and clutch. This transmission gear is situated 
in a box on top of the base, as will be evident from 
Fig. 1. The lever seen on the right of this box controls 
the clutch, which is normally of the dog type, though a 
friction clutch can be fitted if required. The variable 
speed gear is controlled by a handwheel on the upper 
part of the base, the rim of which wheel is just visible 
on the right of the base in Fig. 1. The spindle speed 
can be varied in infinitely small steps between 11 r.p.m. 
and 66 r.p.m. A handwheel at the back of the clutch 
box enables the spindle to be turned by hand, with the 
clutch disengaged, for use when inserting the work. 
Power stopping and starting is by push-button, a 
starter being, of course, included in the equipment. 

The head shown in Fig. 5 is for use when bending 
is done in the horizontal plane, as in Fig. 1. The 
sprocket wheel is not attached directly to the shaft, 
but is slipped over it, the driving torque being supplied 
to the sprocket by the engagement of dogs on spacing 
driving collars. These collars.are used to enable the 
plane of the sprocket teeth to be adjusted axially along 
the shaft. The roller with vertical adjustment seen 
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below the sprocket ensures that the master former is 
kept in engagement with the teeth. As will be seen in 
Fig. 6, which shows the head used for vertical bending, 
as in Fig. 2, this head differs in three respects from the 
head for horizontal bending. In the first place, it has 
an open top; secondly, the dies occupy the place of 
the adjustable roller below the spindle; and, thirdly, 
there are normally two sprockets instead of one. The 
sprockets seen in Fig. 6 have six teeth each, which, 
at the speed limits already mentioned, give work speeds 
from 5 ft. to 18 ft. per minute. An alternative drive 
arrangement provides for a splined driving shaft 
carrying splined spacers and sprockets, the latter being 
held in the normal position by coil spring washers at 
each end. This allows the sprocket to align itself with 
the holes in a curved master former fed through in a hori- 
zontal position and eliminates the necessity of fitting 
spacers of precise length when the master former is 
fed in the vertical position. The dies on the horizontal 
head are linked together as indicated in Fig. 3, the 
links permitting a certain amount of vertical move- 
ment, and also allowing automatic adjustment radial to 
the curve of the former bar. The dies on the vertical 
head are carried on two thin steel strips, not readily 
distinguishable either in Fig. 2 or Fig. 6, and these 
strips —_ full deflection as required by the former 
bar. Whichever type of head is used, the edges of the 
components produced by the machine are entirely free 
from wrinkles. 

It will be understood that the examples shown in 
the illustrations accompanying this article are by no 
means the only curves and cross-sections that can be 
dealt with. It may be, for instance, that a component 
is required with the greater part of its length in an 
easy curve but having one end running off into a straight 
length through a sharp radius. This component can | 
be produced as easily as either of the two illustrated, 
which are curved throughout their whole length ; the 
curvature, of course, depends on that of the former bar. 
Similarly, the cross-section is only a matter of employing 
appropriate dies, and since the components are usually 
produced in large quantities, the cost of these special 
items is negligible. The use of the horizontal or vertical 
methods of bending depends largely on the section 
being handled. The vertical method permits a closer 
approach by the operator and is more suitable from a 
drive point of view, and for the disposition of the dies 
when producing certain sections and formations. The 
range of materials that the Benfold machine can handle 
is practically unlimited, though to accommodate the 
deepest sections and heaviest gauges a machine of 
larger size and greater power than the one described 
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INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 
| Associate Member to Member.—William Ball, Dart- 
|ford; William Cowen, M.Se. (Manch.), Manchester ; 
Colonel Archibald Charles Harvey, O.B.E., New Delhi, 
India; Henry Alwyn Johnson, Sekondi, Gold Coast ; 
Harold Cragg Makepeace, London; Colonel Henry 
Randal Steward, B.Se. (Eng.) (Lond.), R.E.M.E. ; 
Brigadier Ronald Boyd Winton, O.B.E., R.E.M.E. 
Associate Member.—Alfonso’: Amigo, London, W.1 ; 
James Houston Angus, Port Elizabeth, Cape Province ; 
John Bate, Alperton, Middx. ; F./Lt. Geoffrey William 


| Bone, R.A.F.V.R.; William Boyle, Glasgow ; Simon 


Fraser Chisholm, London, S.W.1; James Duncan 
Constable, Birmingham; Robert Crawford, Chester ; 
Frederick Aitchison Davidson, Newcastle-upon-Tyne ; 
Walter Goldstern, London, S8.W.1; Friedrich Johann 
Hachenburg, London, W.C.2; John Rosewell Hard- 
wick, B.A. (Cantab.), Havant ; Charles Henry Helmer, 
B.Sc. (Eng.) (Lond.), London, 8.E.10; Wladyslaw 
Jaworski, London, W.1; George Henry Jones, B.Sc. 
(B'ham), Barnsley; Ian Ferris Gilmer McVicker, 
B.Se. (B’fast), Richmond Surrey; Ronald Mellor, 
Wolverhampton ; John Rowlands Milligan, B.Sc. (Eng.) 
(Lond.), Birmingham ; Claude Alfred Perry, Birming- 
ham; Thomas Hugh Pierce, Burnham-on-Sea, Somer- 
set; Rayleigh St. Clair Pitt, B.E. (Sydney), Nedlands, 
W. Australia ; Alan Edgar Powell, B.Sc. (Eng.) (Lond.), 
Newcastle-upon-Tyne ; Charles Wilson Albert Priest, 
B.Se. (Eng.) (Lond.), London, 8.W.11; Sidney Harold 
Proctor, London, N.W.10 ; John Eric Rundle, London, 
W.8; Alexander Scott, Birmingham; Albert Carter 
Spooner, Coventry; Lieut. Commdr. (E.) Maurice 
Eyre Persse Studdert, R.N.; Eric Austin Talbot, 
Bristol ; George Thomas William Whitehead, London, 
S.E.7; George Whitelock, B.Se. (Glas.), Orpington, 
Kent ; Eric Henry Woodend, Widnes, Lancs. 


InstTiTUTION OF ELEcTRICAL ENGINEERS. 
Associate Member.—Leslie William W. Anderson, 
Sutton Coldfield, Birmingham; Clifford Beck, Scar- 
borough; Lieut. Commdr. (E.E.) Hendrik Teunis 
Berke, R.Neth.N.; Micheal Grigorievitch Brodiansky, 
London, W.6; James William Butler, Wembley ; 
George Clayton, Ruislip, Middx.; Alexander Kenneth 


PERSONAL. 


| Mr. ©. B. H. Corgumoun, B.Sc. (Eng.) (Lond.), 
M.Inst.C.E., F.R.S.A., Director-General of Aircraft Pro. 
duction Factories, Ministry of Works, is relinquishing this 
position at the end of the present month to resume his 
consulting engineering practice. Mr. W. R. Warson, 
B.Sc., M.Inst.C.E., M.1.E.E., Principal Director, wi) 
thereafter be in charge of the directorate. 

The Central Electricity Board have promoted Mr. J. G, 
BENTLEY, B.Sc., A.M.I.E.E., Senior Assistant Operation 
Engineer, to be Operation Engineer for the South East 
and East England Areas as from August 1, in succession 
to Mr. A. R. Cooper. Mr. ©. Sykes, who has been the 
Board’s Operation Engineer for the Central England 
Area since 1930, is retiring for health reasons at the end 
of August and will be succeeded by Mr. P. W. Casu, 
B.Sc., A.M.I.E.E., Chief Assistant Operation Engineer, 
Head Office. 

Dr. E. W. Smrrn, C.B.E., F.LC., M.1.Chem.E., 
M.Inst.Gas E., has consented to serve as President of the 
Institute of Fuel for a further period of 12 months (until 
October, 1945). Dr. J. G. Kine, O.B.E., A-R.T.C., 
F.LC., Director of the Gas Research Board, has been 
awarded the Institute’s Melchett Medal for 1944. Mr. 
H. L. Prem, M.I.Mech.E., one of the honorary secre- 
taries of the Institute since its inception, has been made 
an honorary member. 

Mr. WILLIAM P. Roprnson, C.B.E., B.Sc., M.Inst.C.E 
M.Inst.T., County Engineer for Surrey, has been elected 
President of the Institution of Municipal and County 
Engineers in succession to Mr. L. St. G. WILKINSON, 
M.C., M.Se., M.Inst.C.E., M.I.Mech.E., Borough Engineer 
of Wallasey. 

The degree of Doctor of Philosophy in the Faculty of 
Engineering has been conferred by the University of 
London upon Furcntr LIgUTENANT R. A. COLLACOTT, 
B.Sc.(Eng.), R.A.F. Dr. Collacott is an Associate Member 
of the Council of the Institute of Marine Engineers. 


Mr. L. Scorr Wurre, M.Inst.C.E., M.I.Struct.E., has 
been nominated to represent the Institution of Structural 
Engineers on the Concrete Technology Advisory Com- 
mittee of the Imperial College of Science and Technology. 


Mr. J. FLoop has been elected chairman of the Associa- 
tion of Supervising Electrical Engineers for the 1944-45 











Clyde, London, N.W.3; Andrew Stuart Collier, 
Enfield, Middx.; Arthur Frederick Drabble, Reigate, | 
Surrey ; Elec. Lieut. Clarence Marcus Eustace, R.N. ; 
Trevor Evans, London, N.W.4; Richard Sands 
Goddard, Dundee; Richard Joseph Hearne, Dublin ; | 





above would be required. This, however, is merely a| 
matter of design and would affect neither the principle | 
nor the method of operation. 


ANNUALS AND REFERENCE BOOKS. | 


Oil and Petroleum Year Book.—The 1944 issue of the 
Oil and Petroleum Year Book represents the 35th 
annual edition of this work. It contains detailed par- 
ticulars of 537 companies engaged in all branches of the 
oil industry and operating in many parts of the world. 
Thus, British and foreign petroleum producers, refiners, 
transporters and dealers are dealt with, as are also 
companies engaged in the financing of oil concerns. 
The particulars given for each company include the 
names of the directors and principal officials, the date 
of incorporation, the seat of operations, the nature of 
the business carried on, a brief description of the 
property and of the refining and other plant owned by 
the concern, statistics of production, and financial data. 
An alphabetical list of managers, engineers and agents, 
their addresses, and the names of the companies with 
which they are connected, is also included. The 
information contained in the book has been compiled 
by Mr. Walter E. Skinner and the volume is published 
by him at 20, Copthall-avenue, London, E.C.2. The 
price is 12s. 6d. net, or, postage included, 13s. inland | 
and 13s. 6d. abroad. | 








The Anglo-American Year Book.—The 32nd edition, 
that for 1944, of The Anglo-American Year Book, has 
recently been published by the American Chamber of 
Commerce in London, Aldwych House, Aldwych, 
London, W.C.2. The longest section in the volume is 
the commercial directory which contains an alphabetical | 
list of the names and addresses of British firms | 
doing business with the United States and of American | 
business organisations having representatives in this 
country. A classified list of trades and professions 
is also given, and in other sections are to be found | 
particulars of American societies, institutions and clubs | 
in Great Britain. The price is 15s. net. 





| 
| 
| 





Key Inpustry Duty.—The Treasury have issued the 


1944 (S.R. and O. 1944, No. 698, price 1d.), renewing 
until June 30, 1945, the exemption from Key Industry 


| 
Safeguarding of Industries (Exemption) No. 2 Order, | 
| 
Duty of all articles at present exempt. 


Ecole Polytechnique Fédérale. Publications du Laboratoire 


The Institute of Metals. 


Bernard William Houghton, Greenford, Middx. ; | 
Herbert Dennis James, Warrington ; Leonard Charles | 
N. Jones, Surbiton, Surrey; Frank Precious Kuttel, | 
B.Sc. (Eng.), Cape Town; Donald MacDougall 
MacBean, Liverpool; Hector Marie E. Mathé, Isle- 
worth, Middx.; Maurice Albert Newman, Rickmans- | 
worth, Herts.; Frederick Newton, Derby; Albert 
Percy B. Renshaw, London, W.C.2; Arthur Simons, | 
G.M., M.Sc., Sidcup, Kent ; Edward Seymour Smith, 
London, E.4 ; Stanhope Clarence Whittaker, Timperley, 
Cheshire; William Bernard Worth, Sidcup, Kent ; | 
Denis Stanley Young, B.Eng., Dorking, Surrey. | 














| 


BOOKS RECEIVED. 


Brisbane City Council. Fifth Volume of the Brisbane | 
Statistics. 1943. Issued by direction of the Brisbane 
City Council. Brisbane: The Town Clerk, City Hall. 

Report of the Astronomer Royal to the Board of Visitors of | 
the Royal Observatory, Greenwich. Read at the Annual 
Visitation of the Royal Observatory, June 3, 1944. 
London: The Astronomer Royal, The Royal Obser- 
vatory, Greenwich, 8.E.10. | 

Mitteilungen aus der Versuchsanstalt fiir Wasserbau an | 
der Eidg. Technische Hochschule in Ziirich. No. 5. 
Experimentelle und theoretische Untersuchungen iiber | 
das Kolkproblem. By Dr. sc. TECHN. WILLY EGGEN- | 
BERGER and DR. sc. TECHN. ROBERT MULLER. | 
Zirich, 2: A.-G. Gebr. Leemann und Co., Stocker- | 
strasse, 64. [Price 9.80 Swiss francs.) 











de Photo-Elasticité. No. 1. Etude expérimentale et | 
théorique de la répartition des tensions dans les poutres 
encastrées. By Dr. Bs sc. TECHN. MARCEL ROBERT. | 
Ziirich, 2: Leemann Fréres et Cie., Stockerstrasse, 64. 
(Price 9 Swiss francs.] 





Metallurgical Abstracts. General 
and Non-Ferrous. New Series. Volume 10. 1943. 
Edited by N. B. VAUGHAN, Assistant Editor. London: 
Offices of the Institute, 4, Grosvenor-gardens, West- | 
minster, 8.W.1. 





| United States National Bureau of Standards. Supplement 


to Circular No. C24. Supplementary List of Publica- 
tions of the National Bureau of Standards. January 1, 
1932, to December 31, 1941. With Subject and Author | 
Indexes, 1901 to 1941. Washington: Superintendent 
of Documents. [Price 50 cents.) 


session. Other recent elections for the position of chair- 
men of branches of the Association include those of 
Mr. T. Woop, for the Birmingham branch; Mr. J. J. 
W1s0n, for the Liverpool branch ; Mr. J. D. Grease, for 


| the Manchester branch; Mr. A. W. JERVIS, for the 


North-West London branch; Mr. J. AsHcROFT, for the 
Preston branch; Mr. J. E. Perec, for the Sheffield 
branch; and Mr. E. H. Heap, for the South-East 
London branch. 

Dr. W. CULLEN, M.1.Chem.E., F.R.1L.C., a past presi- 
dent of the Society of Chemical Industry, has been elected 
an honorary member of the Society. 

Captain E. C. Eric Samira, M.C., has been elected chair- 
man of Rolls-Royce, Limited, in succession to the late 
Lievut.-Cot. Lorp HERBERT Scorrt, C.M.G., D.S8.O., D.L. 


Mr. F. E. WARNER, B.Sc., A.M.I.Chem.E., has taken 
up a chemical-engineering appointment on the staff of 
the Aluminium Plant and Vessel Company, Limited. 


Mr. B. Ta. W. VAN HASSELT has recently resigned his 
position as manager, in Caracas, for Venezuelan oil 
Concessions, Limited, to become a managing director 
of the Royal Dutch Petroleum Company and of the 
Royal Dutch-Shell group of companies. His successor 
in Caracas is Mr. J. H. Lowpon who has been an assistant 
manager for Venezuelan Oil Concessions for a number of 
years. 

Sir James L. DEVONSHIRE, K.B.E., M.1.E.E.,M.Inst.T., 
has resigned his seat on the board of the Northmet Power 
Company owing to ill-health. He has been a director of 
the company for over 40 years and served as managing 
director from 1907 until 1923, as chairman and managing 
director from 1923 until 1929, and as deputy chairman 
from 1929 until his resignation. 


Mr. W. WoopsinE Paria has been elected chairman 


| of the Consolidated Water Works Company of Rosario, 


Limited, the Monte Video Waterworks Company, 
Limited, and the Rosario Drainage Company, Limited, in 
succession to the late Mr. N. B. Dickson, 0O.B.E., 
M.Inst.C.E. 

Mr. C. T. CoGie, A.Inst.M.M., formerly Chief Inspector 
of Mines, Kenya, has joined the engineering staff of 
Messrs. Edward Nuttall, Sons and Company (London), 
Limited, and is at present engaged on opencast coal- 
production contracts. Mr. J. A. KENNEDY, A.Inst.M.M.., 
and Mr. J. E. MeTcatre, A.Inst.M.M., have both 


joined the Directorate of Opencast Coal Production, 


Ministry of Works, the latter as a prospecting officer. 
Tue MINISTRY OF FUEL AND POWER (COAL DIVISION) 
MINING SUPPLIES BRANCH, have now removed to 5, 
Eaton Gate, London, S.W.1. (Telegraphic address 
Minfupo, Knights ; Telephone: SLOane 3455). 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel.—When the holidays are over, and most 
works will have resumed by the end of this week, one 
jarge Lanarkshire steel mill will not reopen. Several 
hundreds of men have been transferred for want of work. 
The mill was engaged in rolling special steels, the demand 
for which has fallen off considerably in recent months. 
The news is received locally with some concern, as other 
steel plants will not be able to absorb all the men that 
nave been displaced, but facts have to be faced, and the 
fact is that we in Scotland are beginning to feel the first 
effects of transitional changes incidental to the successful 
culmination of gigantic and successful war efforts spread 
over & fairly long period of years. The dropping out of 
ynits in this way will at least help the fuel position, which 
js not an inconsiderable compensation. 

The New Weir House.—Viscount Weir has designed a 
new steel dwelling, the main characteristics of which are 
solidity and precision. Though it has a flat roof and 
windows flush with the walls, its appearance is pleasing. 
The Paragon House, as it is called, is not intended to be 
a rival to the Portal House. The house is a permanent 
structure, and would be built by Scottish labour. Apart 
from timber, all the materials required could be procured 
in Scotland. The outer walls are of heavy gauge steel 
sheets, pressed, welded, and jointed by a bolted cover 
plate. Thermal and acoustical insulation of the walls 
is obtained by the use of twin air spaces separated by a 
fibre-glass blanket carried on light steel frames secured 
to the heavy wall unite. 

Scottish Coal.—The important item of news this week 
is the increase in retail coal prices. Speaking in the 
House of Commons on Tuesday, July 25, Major Lloyd 
George, the Minister of Fuel and Power, announced that 
an advance of 4s. a ton would become operative on 


August 1. The short interval that has elapsed since the 
last advance (a rise of 3s. per ton on February 1) is due 
to the effect, on production costs, of the new national 
agreement signed in April. The “ Four Years’ Peace | 


Pact,” so called, has borne little fruit so far. Absenteeism 
has increased since April and outputs are depressed and 
completely static, despite increased mechanisation and 
other inducements, such as the compounding of the 
various flat rate increases and awards to form a piece- 
rate 50 per cent. higher than before the agreement was 
made. The mining community has truly fallen on evil 
days. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—Some Sheffield steel and engineering 
works are busy, but generally the lull in steel production 
continues, and it would not be surprising if there were 
some relaxation of the restrictions upon the use of 
certain materials. It is again urged that facilities should 
be afforded for the development of business in home 
markets, as a preliminary to re-establishing export con- 
nections. Holidays are in progress at many works. 
Firms working for local trades are now seeking orders 
instead of having to find excuses for refusing them, and 
this change of affairs is gradually making an impression 
upon quotations. Government departments, as well as 
individual traders and manufacturers, have begun to 
bargain about prices, instead of willingly accepting any 
quotation, as was the case when orders were accepted as 
4 favour. 


South Yorkshire Coal Trade.—Coal supplies are still 
short. The consumption of industrial fuel, as well as 
of domestic coal and coke, is at a lower level, but the 
demand is maintained in an effort to acquire stocks for 
future use ; holidays at pits are keeping down production. 
Full supplies of opencast coal are coming forward and 
supplementing pit coal for industrial use, for public 
utilities and for the domestic market. Coking coal is 
in good request and fair supply, and the make of coke 
is sufficient for all industrial requirements. 








PRICES OF IRON AND STEEL Propucts.—The Iron and 
Steel Control have had under consideration the desir- 
ability of publishing copies of the price schedules now 
in force for various iron and steel products. This course 
has presented difficulty owing to the complicated nature 
and length of many of the schedules and the difficulties of 
reproducing them on a wide scale under war conditions. 
The essential features of certain of the schedules, however, 
have now been summarised and these abbreviated lists 
of prices relate to alloy steels, stainless irons and steels, 
bright carbon-steel bars and flats, bright mild-steel wire 
in straight lengths, and galvanised wire netting and 
second-hand galvanised barbed wire. It is hoped shortly 


to render available similar summaries of the schedules | 


relating to other iron and steel products in wide general 
use. The full schedules are, of course, available for 
inspection at the offices of the Control. Copies of the 
abbreviated price schedules so far made available may 
be obtained on application to the Iron and Steel Control. 


NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 


The Welsh Coal Trade.—Uttering a warning that unless 
South Wales bestirred itself and produced a plan now 
it might be faced with a very serious position in the 
post-war period, Mr. James Griffiths, M.P., quoted some 
significant figures in an address he delivered last week. 
He pointed out that the output of coal in South Wales 
in 1943 was the lowest for 60 years. The number of 
workers now employed in the mines was only 42 per cent. 
of the number in 1900, and that since the war it had 
fallen by 20,000. While the position in South Wales 
was part of a general decline in the industry, there were 
some features which were of particular interest to the 
district. A large proportion of the pits in the coalfield 
were old and nearing exhaustion, and it would be neces- 
sary to sink many new pits in the immediate post-war 
period to make up for the exhaustion. Trading was 
still very difficult on the steam-coal market throughout 
the past week. Although the recent improvement in 
production was maintained, salesmen had no coal to 
offer for ordinary industrial users, who had to be content 
with the small quantities which could be spared after 
the most important of the high-priority orders had been 
executed. Most collieries were already well stemmed 
over the next few months and the tone as a consequence 
was very strongly maintained. What shipments were 
being made were chiefly in respect of Government- 
directed business for the Mediterranean war zones and 
the coaling depots, although some South African coal 
was being offered by shippers, interested in the trade 
before the war, for delivery to Spain and Portugal. All 
the large descriptions were well placed with forward 
outlets and were very firmly held, while strong condi- 
tions continued to rule for the sized and small descrip- 
tions, which were in good demand but were well sold 
forward. Inferior dry steam smalls were quiet, but cokes 
and patent fuel were active. 





Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, a slight improvement took place in the volume of 
business transacted in tin-plates and their substitutes. 
The export market continued to be extremely quiet and 
it is thought that little improvement is likely in this 
direction until the restrictions on trading are relaxed. 
The demand for steel sheets is tending to decline but the 
works have large orders on hand to complete for Govern- 
ment account. The iron and steel scrap market remains 
quiet but deliveries have improved. The prices of iron 
and steel products and of non-ferrous metals are as 
follows :—Standard quality coke tin-plates, per box of 
108 Ib., containing 112 plates measuring 20 in. by 14 in., 
29s. 9d. f.o.r., for home consumption, and 30s. 9d. f.o.b., 
for export. Tin-plates carrying heavier coatings of tin, 
30s. and 30s. 44d., per box, f.o.r., for home consumption. 
Unassorted tin-plate base uncoated plates, 25s. 9d. per 
box, f.o.r., at makers’ works. Galvanised corrugated 
steel sheets, No. 24 gauge, in bundles, 261. 2s. 6d., and 
steel-sheet and tin-plate bars, 121. 2s. 6d., all per ton, 
delivered. Welsh hematite pig iron, 61. 14s., and Welsh 
basic pig iron, 61. 0s. 6d., both per ton, delivered, and both 
subject to a rebate of 5s. The distribution of supplies 
of metallic tin is controlled and the price of the metal is 
3007. a ton. The maximum control price of fire-refined 
copper (containing not less than 99-2 per cent. Cu) is 
601. 10s. a ton, and that of high-conductivity electrolytic 
copper, 621.a ton. The official maximum prices of good 
soft pig lead is 251. a ton and that of spelter 261. 10s. a ton. 





Society OF CHEMICAL INDUSTRY; CHEMICAL ENGI- 
NEERING Grovup.—At the recent annual general meeting 
of the Chemical Engineering Group of the Society of 
Chemical Industry, a resolution was adopted which 
lowers the annual subscription, to the Group, of young 
men under 25, from one guinea to 10s. 





SCHOLARSHIPS IN ELECTRICAL ENGINEERING.—The 
Council of the Institution of Electrical Engineers have 
awarded the Duddell Scholarship for 1944 to Mr. F. 
Beach, of Pontypridd County School, and the Manville 
Scholarship to Mr. D. J. Taylor, of Deacon’s School, 
Peterborough. Both scholarships have an annual value 
of 1501. and are tenable for three years. 





On-LOAD REVERSIBLE ELEcrRiC MoTor.—For the 
operation of machines required to run alternately in 
opposite directions of rotation, Messrs. Crompton Parkin- 
son, Limited, Chelmsford, Essex, have developed a new 
type of electric motor that can be reversed while coupled 
to its load by operating a simple double-pole reversing 
switch. Current reversal takes place with the motor 
running at full speed, and although the reversing torque 
may be more than twice the normal full-load torque, the 
momentary current demand is kept within satisfactory 
limits. The new machine is designated the “ R.V.R.” 
type and is no larger than the equivalent motor of normal 








design. 





NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





Society OF CHEMICAL INDUSTRY.—Manchester Sec- 
tion: To-night, 6 p.m., The Engineers’ Club, Albert- 
square, Manchester. ‘“ Reform of the Patent Laws,” by 
Mr. H. E. Potts. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Liuton 
Centre: Tuesday, August 8, 6.30 p.m., The George Hotel, 
Luton. “ The Selection and Training of the Automobile 
Engineer,” by Mr. W. E. Park. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Transactions in iron and steel are 
on a reduced scale, but producers have fairly good book- 
ings for most descriptions of material and the hope is 
expressed that, as the delivery claims of priority buyers 
shrink, some relaxation of the restrictions on sales might 
be made to permit the employment of surplus capacity 
on the execution of ordinary commercial orders. Only 
a few commodities are sold for supply extending beyond 
the third quarter of the year, but the demand for one or 
two descriptions of material is still keen. Native iron- 
stone is plentiful, but there is a continued shortage of 
high-grade overseas ores, supplies of which, however, 
promise to improve. Apart from hematite qualities, all 
descriptions of pig-iron are obtainable in quantities 
ample for current needs. 

Foundry Iron.—There has been no increase in the 
demand for ordinary foundry pig-iron as there is little 
or no improvement in the unsatisfactory state of the 
light-castings plants. The moderate tonnage passing 
into use is received largely from other foundry-iron pro- 
ducing areas. Stocks are large, but no disposition is 
shown to authorise an increase in the tonnage distribution. 

Hematite, Low-Phosphorus and Refined Iron.—There 
still seems little prospect of an increase in the limited 
make of East Coast hematite. More ore suitable for its 
manufacture may be available in the near future, but 
other obstacles to an increase in output are difficult to 
overcome. All grades of low-phosphorus iron and of 
refined qualities are passing steadily into use. 

Manufactured Iron and Steel.—The semi-finished iron 
and steé] trades present few new features. Ample 
tonnage of iron semies is available for the moderate 
needs of the consumers, but supplies of steel billets, 
blooms, slabs and bars are barely sufficient for the heavy 
requirements of the re-rollers. Pressure for maximum 
deliveries of premier steel semies is heavy and consider- 
able quantities of inferior crops continue to pass into 
use. Sales of re-rolled steel are exceptionally heavy and 
include contracts that extend well into the autumn. 
New orders for the lighter classes of finished iron would 
be welcome, but heavy work in course of execution is 
still substantial. Special steels are in satisfactory supply. 
Plate makers are well abreast of their extensive commit- 
ments, and sheet mills have to be kept actively employed 
to deal with delivery claims. Plants producing light and 
medium sections are fully occupied, but orders for heavy 
joists are still difficult to obtain. Railway material and 
colliery equipment are in strong demand. 

Scrap.—Heavy steel scrap and good cast-iron scrap 
continue scarce and larger deliveries of machinery metal 
are required, but fair quantities of other categories of 
scrap are on offer. 





RESTORATION OF CIVIL AIR-MAIL SERVICES.—The civil 
air-mail services to Gibraltar, Portugal, the Azores, Cape 
Verde Islands, Madeira, Spain, Canary Islands, Switzer- 
land, French and Spanish Morocco, Tangier, Algeria, 
Tunisia and Corsica have now been restored. 





AIRCRAFT PRODUCTION IN THE UNITED STATES.— 
During April the production of aircraft of all types in 
the United States declined to 8,343 machines. Of this 
number, 77 per cent. consisted of fighters and bombers, 
the total output of which was 774 machines fewer than 
were constructed in March. 





THe LaTe Mr. S. B. WINSER.—We are informed by 
Mr. S. D. Canvin, M.Inst.C.E., that he has prepared for 
private circulation a short biographical appreciation of 
the late Mr. Sidney Beaufoy Winser, M.Inst.C.E., who 
died on. April 24 at the age of 82, and who was connected 
for many years with the Derwent Valley Water Board, 
of which he was chief engineer from 1912 until his retire- 
ment in 1933. If any of Mr. Winser’s former associates 
and colleagues would like to have a copy of this outline 
of his career, Mr. Canvin will be pleased to supply one 
on request. His address is 22, Atwood-avenue, Kew 
Gardens, Richmond, Surrey. 
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THE “BENFOLD” BENDING AND FORMING MACHINE. 
MESSRS. THE FAIREY AVIATION COMPANY, LIMITED, HAYES, MIDDLESEX. 
(For Description, see Page 67.), 
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Fic. 4. Former Bars ror FusetaGe STIFFENER. Fic. 6. Heap ror VERTICAL BENDING. 
THE AMERICAN SOCIETY FOR | of the Westinghouse Electric and Manufacturing Com- | This conference was organised by Mr. D. R. Evans, 
TESTING MATERIALS. | pany: Questions of quality control and their role in | chemical engineer on the staff of the Western Electric 


both ferrous and non-ferrous metal foundry operation | Company. At the technical sessions dealing with 
Tue 47th annual meeting of the American Society | was the main subject discussed, but some attention | carbon and alloy steel and with non-ferrous metals 
for Testing Materials was held in New York City | was alsodevoted to methods of production, specification | and alloys some important papers were presented, 
from Monday, June 26, until Friday, June 30. The requirements and other matters. | including a discussion on the technical and cohesive 
first day was devoted to technical committee meetings,| The object of the conference on the classification of | strengths of steels, the preparation of test specimens 
and during the subsequent days 16 technical sessions | industrial waters was to evaluate methods of classifica- | for non-ferrous metal castings, the carrying out of 
were held at which 100 technical papers and reports | tion which would help engineers to understand the | short-time tests on solders and soldered joints, and 
were presented. The programme included round-| meaning and value of a water analysis and also give | the basic requirements of the salt-spray corrosion test. 
table discussions on centrifugal castings, the classifica- | guidance to specialists in water treatment on methods; In the course of the Marburg Lecture on textile 
tion of industrial waters, and colorimetric and photo- | of recording and correlating their data. Nine waters, | fibres, Dr. H. D. Smith stated that, in place of a few 
metric methods of analysis; a number of addresses| complete analyses of which were available, were | natural fibres having relatively immutable properties, 
were also delivered, among them the 1944 Edgar Mar- | selected as standards and their behaviour when used in industry had at its disposal a growing profusion of 
burg Lecture on “Textile Fibres—an Engineering |low- and high-pressure boilers was discussed. The | man-made fibres, the forms, and many of the properties, 
Approach,” by Dr. Harold DeWitt Smith. At the| conference was organised by the Society’s Committee | of which could be varied at will far beyond the limits 
technical committee meetings, recommendations on|on Water for Industrial Uses, the chairman of which attained by the most careful breeding and cultivation 
changes in standards for various materials were re-|is Mr. Max Hecht. The discussion on analytical| of the products of nature. In a mechanical sense, 
viewed and several new developments were discussed. | colorimetry and photometry was prompted by recent | textile fibres were tiny beams. Consequently, a study 
Reports on the extensive research work carried on| developments which have as their main object the | of their mechanical properties, such as their strength, 
by the Society were also received. The round-table | reduction of the time taken in making tests to a mini- stiffness, resilience, elasticity and surface friction, in 
conference on centrifugal castings, which was held|mum consistent with accuracy. Papers were pre-| relation to the properties desired in textile yarns and 
under the joint auspices of the Society and the Ame-| sented on principles, apparatus and applications and | fabrics, was as important from the point of view of the 
rican Foundrymen’s Association, was presided over| among the topics discussed were photo-electric cells, | esthetic characteristics of textiles as from a considera- 
by Mr. N. L. Mochel, metallurgical engineering manager | photometers and spectrographic methods of analysis. | tion of their utilitarian value. 
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‘“L’ETAT C’EST MOI.” 


TxeE late Lord Curzon once described himself as | 
having “ groaned for a lifetime under the cruel lash | 
of an undergraduate’s jibe” ; but the injury to his | 
feelings which afflicted the ‘‘ most superior perzon,” 
|and which certainly never did any harm to his 
| dignity, must be regarded as almost trivial by com- 
parison with the injustice that has been suffered for 
at least as long a period by the whole House of Lords 
as a result of W. S. Gilbert’s declaration that they, 
“throughout the war, Did nothing in particular 
And did it very well.” It is true that they talk | 
much less than do His Majesty’s faithful Commons— | 
the official report of the debates in the House of | 
| Lords for almost any day, taken at random, is un- 
| likely to bulk more than a third as large as that of 








—which some cynics might incline to reckon to them 
for righteousness—and at intervals they arouse 
a good deal of antagonism among the less states- 
manlike of the representatives in “‘ another place ” 
by their uncompromising habit of stripping away 
any artful camouflage from proposals for new 
legislation and, to change the metaphor for one of a 
more engineering character, refusing to accept the 
most ingenious streamlining as sufficient evidence 
of good design and potential efficiency. In short, 
not being an elected body, they are free to judge 
an issue on its merits alone, and to say more or less 
what they think about it. This appears, at any 
rate, to be the most probable explanation of the facts 
that the Lords seem able to get through their busi- 
ness more quickly than do the Commons, even allow- 
ing for their restricted powers and despite their 
greater numbers; and that their judgments are so 
often marked by a shrewd commonsense. 

Both of these characteristics were much in evid- 
ence during the debate, on Thursday, July 20, on 
the cost of social reform, initiated by the Earl of 
Glasgow, who, drawing attention to the great in- 
crease in annual expenditure necessary to meet the 
programme foreshadowed by the Government’s 
commitments in this direction, asked from what 
sources they expected to meet that expenditure. If, 
at first sight, such a topic be regarded as one for 








Strand, W.C.2. 





discussion in the daily Press or in the frankly 


political reviews rather than in the columns of a 
technical journal, we can only reply that any legis- 
lation involving the annual expenditure in per- 
petuity of many millions of money, to be borne by 
the nation as a whole, must impose a burden upon 
industry ; that the welfare and advaxcement of 
industry are depending more than ever on the work 
of the engineering industry ; and that an engineering 
industry which has been overworking its executives 
and its plant uninterruptedly for five years, and 
which is unable in present circumstances to recruit 
successors to the one essential or put aside adequate 
reserves to replace the other, is going to be in no 
state to undertake simultaneously to improve its 
products, expand its export trade, remunerate its 
employees and its shareholders, stand up to foreign 
competition, pay its apprentices to go to school, 
finance long-term programmes of expensive research, 
and support elaborate schemes for social betterment, 
even if it were guaranteed complete freedom from 
industrial disputes and a full day’s work from all who 
take its wages, of which there is no assurance what- 
soever. The question raised by the Earl of Glasgow 
may be regarded, therefore, as no less the concern of 
the engineering fraternity than of anyone else. 

No one can foresee, as Lord Glasgow pointed out, 
to what astronomical dimensions the liability of the 
nation may rise by the end of the war; there will be 
debt services to meet, war pensions to. be. paid, a 
heavy expenditure on the armed Forces still to be 
maintained, arrears of housing to be undertaken, 
costly educational improvements to finance, and the 
reasonable certainty that subsidies to the producers 
of foodstuffs, now costing more than 160,000,0001. a 
| year, must be continued for a long time to come. 
On top of all these, the Government are committed 
to the principle of the Beveridge report, involving a 
comprehensive system of social insurance, the desir- 
ability of which is self-evident, but the eventual cost 
of which is much less easily determined ; it is caleu- 
lated to amount to 260,000,000/. of extra money per 
annum, to be found by a community which will 
certainly contain considerably fewer actual pro- 
ducers of wealth than it did before the war. 

The Earl of Glasgow made it abundantly -clear 
that he was not opposed in any way to the principle 
of social betterment, a point of view which, it is 
perfectly safe to say, is shared by an overwhelming 
majority of his fellow countrymen in all walks of 
life; but, as he said, after the war we shall be a 
debtor nation, owing more than any other country 
in the world, and that means a very big difference 
in the national capacity to maintain what have come 
to be regarded as normal standards of living. ‘* Only 
hard work on the part of the nation,” he declared, 
‘“‘ will make it possible for us to regain the export 
trade by which we live” and “the period which 
will elapse, during which those conditions prevail, 
will entirely depend on how the whole population 
buckles to . . . Not only will the whole population 
require to work, but to work much harder and with 
higher efficiency than they have probably ever done, 
both masters and men.” 

At the same time, the Earl of Glasgow continued, 
“* to get the wheels of industry going, any responsible 
Government in power after the war must bring 
taxation down, thus further curtailing the national 
income ”’; and he asked the Minister of Reconstruc- 
tion (Lord Woolton) what incentive would be avail- 
able to stimulate invention, enterprise, and the pro- 
vision of capital to develop new industries, with all 
their attendant risks, if the successful ones were to 
be taxed to the hilt. How, without such incentive, 
was Britain to compete with other nations which 
might give every facility and encouragement to 
men who were both enterprising and inventive ? 
If it were considered necessary to spend hundreds 
of millions of extra money a year to provide the 
highest standard 6f living in the world, and the 
resources were lacking, the only result would be a 
slump in the value of the £; the purchasing power 
of the wage earner would diminish, there would be 
demands for higher wages until British manufac- 
turers could not compete in export markets, and 
large-scale unemployment would follow naturally. 

In the debate which followed, Earl Stanhope 
stressed what he described as “‘ two platitudes which 
we are all rather inclined to forget”; namely, 
“that the Government and the State have no 
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money ’’—it must all come from the taxpayer ; 
and that “ you cannot eat your cake and have it.” 
Countries which had been forced to do without 
British exports for five years had learned to do 
without them, and would not require them after the 
war. The one chance of getting back that lost trade 
was to produce goods of such high quality, at such 
a satisfactory price, that other people would be 
prepared to buy them; but if the price were 
increased by heavy taxation, whether in the form of 
taxes or rates, the British exporter would find him- 
self undersold in other markets. The more the 
money that was left in the pockets of taxpayers and 
ratepayers, the sooner would it be possible to build 
up wealth and prosperity, and the sooner could the 
great social schemes be brought into operation ; 
but if the pace were to be forced at the start, and 
attempts made to do all sorts of things that the 
nation could not afford, the pessimists were more 
likely to be right than those who declared that the 
country would pull through. “We should all 
realise,” Earl Stanhope repeated in conclusion,** that 
the Government and the State have no money at all, 
and that it is the taxpayers and the ratepayers who 
have to find it.” 

Lord Woolton, in replying to the debate, quoted 


| 





| ‘*elements”’ of Aristotle. 





from his first speech as Minister of Reconstruction, 
in which he declared that ‘‘ The country is still in 
danger . . . and its commercial life will remain in 
danger for some years to come. ... From the 
commercial danger of the nation there follows the | 
danger to all those hopes for a better world that 
depend on the solvency of our national finance.” 
The immediate question, he continued, was how best 
to secure the commercial prosperity and social | 
stability of the nation. The answer was difficult, | 
but he dismissed the idea that it could be done by a 
restriction of expenditure. Reduction of waste, | 
however, there must be; ‘“‘we must reduce the 
number of people who regulate and control our 
personal lives and our commercial enterprises” and 
“we must avoid the creation of a state of affairs in 
which the overhead charges of getting ideal condi- 
tions are such as to prove beyond the earning 
capacity of the country.”’ On the other hand, the 
social structure must be such as to give the condi- 
tions that make possible the maximum of produc- 
tion, and production of such efficiency that it will be | 
competitive in the world’s markets. 

“Wealth is produced by work,” Lord Woolton 
went on, “ and to enable the people of this country | 
to give the maximum amount of work we must 
secure for them those conditions that will enable 
them to work well” ; but, he added, “‘ the future, as 
I see it, is not going to be a bed of roses for any class 
in this community . . . We have spent on this war 
the savings of years. We have been able to conduct 
the war by borrowing from one another and from 
our friends. The debt will remain when the war is 
over, and we shall all have to work very hard and 
with the full employment of an extended capacity in 
this country if we are going to meet the obligations 
of that debt. . . . I do not believe that there can 
be prosperity without sweat . . . The Government 
are fully alive to the importance of reducing taxation 
when the war is over in order to encourage personal | 
and industrial initiative and enterprise.” In con- | 
sidering the question of social changes, however, 
Lord Woolton concluded, it was necessary to recog- 
nise the great change in the distribution of both 
income and taxation in recent years ; “if we are to 
have State schemes of social betterment, they 
cannot be financed by taxing the rich to a greater 
extent than they are taxed now, and anyhow there 
are not enough of them left to pay for these 
schemes. The cost will fall, broad-based, on the 
public at large, who will be the recipients of the 
benefits . . . It will be for them to see whether 
they are willing to meet the cost.” 





To put the matter in a nutshell, the dictum of 
Louis XIV, “ L’Etat c’est moi /”’, is not merely a} 
swollen-headed dismissal by an absolute monarch, 
of all criticism, but the principle which must be | 
recognised by every single individual in this country, 
employer or employed, as applying to himself or | 
herself. The abstract conception so often called 
“ the State’ not only has no money, but does no 
work ; doing the work that must be done also is a 
responsibility of the individual, if he wishes to eat. 








PHYSICAL SYMBOLS AND 
DEFINITIONS. 


A sYMBOL is defined in The Shorter Oxford English 
Dictionary as “‘ a letter, figure, or sign conventionally 
standing for some object, process, etc.” The use of 
a device of this kind is of ancient date; the 
chemists of the early Eighteenth Century, for 
instance, built up a series of symbols based on the 
An equilateral triangle 
standing on one side connoted “ fire,” and the same 
thing with a horizontal line across the centre stood 
for “‘air.” ‘‘ Water” was represented by the 
triangle standing on one of its angles, the addition 
of the horizontal line producing the sign for “‘ earth.” 
By adding small excrescences to the triangle, other 
materials could be indicated. The symbol for an 
acid was + and the combination of this and the 
upright triangle stood for sulphur, for the reason 
that when “ fire’ was added to sulphur it burned 
and formed an acid substance. This system, which 
enabled a series ef ideographs to be built up, much 
on the lines of Chinese characters, did not survive 
the introduction of the atomic theory of matter. 

Although it is possible that a complete ideo- 
graphic notation could be developed to represent 
the complicated products of modern chemistry, it 
would be very inconvenient from the point of view 
of reproduction in print, and might involve the 
preparation of a special block for every substance. 
The present notation, although somewhat expensive 


| to print, can be set up in type. Engineers and | 


physicists are not called upon to deal with such com- 
plicated substances as are chemists, but even they 
have developed the use of symbols, possibly to an 
extreme extent, and do not always seem to appreciate 
the importance of convenient reproduction. Fre- 
quently we receive manuscript articles in which 
signs are introduced which have no existence in the 
stock of any printer, and for which type must be 
made specially if they are to be used at all. Many 
of the physical symbols are necessary in mathe- 
matical expressions and naturally their sponsors try 
to make them as distinctive as possible, but this 
admirable intention should not lead to neglect of 
the conditions essential to reproduction in print. 


Even the British Standards Institution does not | 


always appear to give this matter the attention it 
deserves. It would be well if inventors of symbols 
would remember that most scientific papers and 
articles are published in current journals and the 
proceedings of technical institutions, and not in 
books. The specialist printer of scientific books 
may have leisure to deal with awkward combina- 
tions; the printer of journals and proceedings 
usually has not. 

The idea of a symbol is familiar to the general 
public; most people, for instance, know what 
R.S.P.C.A. means. This, although it is made up of 
initial letters, is none the less a symbol. Many 
physical symbols are formed in the same way. 
Some symbols in general use are more abstract, 
however, examples being furnished by the signs 


| sometimes used in railway guides, particularly on 


the Continent, to indicate dining or sleeping-car 
trains; but the general public is shy of symbols 
which it thinks have anything to do with mathe- 
matics. Sir Arthur Eddington has said that, “‘ Con- 
trary to the popular belief, this [the introduction of 
symbols] does not of itself render a subject mathe- 
matical. If in a public lecture I use the common 
abbreviation * No.’ for a number, nobody protests ; 
but if I abbreviate it as ‘ N,’ it will be reported that 
‘at this point the lecturer deviated into higher 
mathematics.’”* The point illustrated by this 
quotation is of some importance in connection with 
the training of students. There is always a danger 
that anything expressed in a formula by means of 
symbols may appear to be more difficult than it 
really is and many a student may fail to understand 
a statement presented in this way which would 
cause him no difficulty were it written out in words. 
This disability is not confined to students ; experi- 
enced scientific workers encounter it also when 
they read matter concerning sciences far removed 
from their own. 





* The Philosophy of Physical Science. Chapter IX. 





The moral of this is not that symbols should be 
abolished, although the itch to invent new ones 
might sometimes usefully be checked. Symbols, 
which are in effect a kind of shorthand, are much 
too useful to be discarded; a treatise on, say, 
alternating-current circuits which used no symbols 
would be a nightmare. Considerable discretion 
should be used, however, in the introduction of 
symbols in the early stages of scientific training ; 
not because of a possible shyness of symbols in a 
student— if he suffers from that complaint, he must 
get over it—but because introduction to too many 
symbols at a time is likely to lead to confusion and 
failure to maintain proper distinction between 
them. A student’s list of symbols should never 
pass beyond his fundamental knowledge. He may 
be told that “‘L” stands for self-inductance, but 
the information is useless unless he understands 
what self-inductance is. If he regards “ L”’ merely 
as an item to be juggled with in equations, his 
knowledge is worse than ignorance. 

With the idea of ensuring that symbols shall be 
introduced to physics students only at such stages 
in their training that they can appreciate them 
properly, the Committee for Co-ordination and 
Guidance in Physics Teaching has issued a recom. 
mended list of symbols and definitions for use in 
schools and technical institutions. This committee 
| was formed as a result of a joint meeting of the 
| Physical Society and the Science Masters’ Associa- 
| tion in 1942, and contains representatives of the 
| Board of Education, various examining bodies, and 
other teachers’ associations. Fortunately, it is not 
| the business of the committee to invent new symbols, 
| and its list is based in the main on the appropriate 
British Standard Specifications. It is highly selec. 
tive, however, and the total list of symbols and 
definitions which it gives amounts to only a few 
dozen. It is suggested that the list should be 
followed by those engaged in teaching or examining 
|in schools and technical institutions, or in writing 

books intended for use in such institutions. The 
| list is tentative at present and criticisms or sugges- 
| tions will be welcomed by the committee, to whom 
| they may be sent through the Physical Society. In 
| due course, the list will be printed for circulation to 
| as many physicists as possible. 
With the commendable desire to restrict the 
| rate at which students are confronted by new sym- 
| bols, some of those contained in the list are marked 
| to indicate that they should not be used in work of 
|a lower standard than that concerned with Higher 
Certificate Physics, Intermediate B.Sc., or the 
Ordinary National Certificate. The others are con- 
sidered appropriate for use in work directed to the 
attainment of the School Certificate. As an example, 
it is recommended that the symbol L for self- 
inductance should not be used in work of the latter 
standard. It is presumably intended that, if this 
property has to be referred to, it should be spelt 
out in full. The symbol can be introduced later 
when students have become really familiar with 
|some of the commoner symbols, such as those 
standing for electric current and resistance. The 
appeal to the writers of elementary text-books is 
clearly of importance. The conscientious teacher, 
desirous of leading his students forward by easily 
assimilable stages, will be seriously handicapped if 
the text-books he has to use are peppered with 
symbols with which his pupils cannot be expected 
to become immediately familiar. 

The definitions given in the list are, in general, 
simplified forms of those contained in British Stand- 
ard Specifications, but the committee consider that 
it would be undesirable to attempt to standardise 
the precise wording. This is certainly sound. The 
business of a teacher is to see that his students 
understand the implications of a definition; not 
that they should learn a standard form by rote. In 
the matter of the terminations of words, the list 
follows the recommendations of B.S. 205-1936, in 
which ion indicates an operation or process, such as 
induction ; -ance indicates a property by which 
effects are produced, ¢.g., inductance ; -ivity indi- 
cates a measure of some property, e.g., conductivity ; 
and -or denotes apparatus possessing a certain 
property, ¢.g., inductor. These rules are in fairly 
general use, but are still by no means exclusively 
adopted. 
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NOTES. 


ScreNCE FELLOWSHIPS FOR BRITISH UNIVERSITIES. 


Many recommendations have been made in the 

course of discussions and reports on post-war 
research developments that industry, which stands 
to gain notably from the results of such research, 
should do much more in the future to support it, 
and to maintain a closer liaison with the universities, 
in which a considerable proportion of the total of 
research work must be carried out. That principle 
has been generally accepted, but nothing which has 
been done hitherto to implement it is on quite the 
same heroic scale as the scheme adopted by the 
directors of Messrs. Imperial Chemical Industries, 
Limited, particulars of which are given on page 75. 
The liberality of the donors, in offering to establish 
80 research Fellowships in physics, chemistry (and 
dependent sciences, including chemotherapy), and 
applied sciences such as metallurgy and engi- 
neering, of the value of 6001. a year each, is 
only equalled by the breadth of vision which 
inspired their decision to leave the administration 
of the scheme entirely in the hands of the selected 
universities, which will select and appoint the 
Fellows and may impose whatever conditions they 
may consider advisable regarding duties or tenure. 
As will be seen by reference to the details given on 
page 75, 12 Fellowships each have been offered to 
the universities of Oxford, Cambridge, and London ; 
eight each to Glasgow, Edinburgh, Liverpool, 
Manchester and Birmingham ; and four to Durham. 
The reasons for limiting the number of the univer- 
sities to benefit by the offer are explained in Lord 
McGowan’s letter to the Chancellors of these univer- 
sities, though the considerations which guided the 
selection. of these particular centres of learning are 
not disclosed otherwise than in general terms. It 
is inevitable, perhaps, that the omission of the 
University of Wales will give rise to regrets within 
the Principality, especially as the Mond Nickel 
Company, and the late Lord Melchett himself, who 
was primarily responsible for the formation of 
Imperial Chemical Industries, have been so closely 
associated with South Wales in particular; but 
there can be no doubt that all the relevant circum- 
stances were taken fully into account when the | 
scheme was in process of formulation, and that the | 
industries of Wales, as well as its national university, 
will benefit eventually from the work of the Fellows, 
equally with those of England and Scotland and 
ultimately of the Empire as a whole. It will cer- 
tainly be no less true in the future than in the past 
that science knows no frontiers; and, if this were 
not an accepted fact, Lord McGowan’s letter 
mentions specifically that he and his fellow directors 
“have taken it for granted that appointments will 
be made without any discrimination as regards race 
or nationality.” 


| 





Tae InstrruTion oF ELEecrricaL ENGINEERS. 

The constitution of the Council and of the various | 
Section Committees of the Institution of Electrical 
Engineers, for the 1944-45 session, has recently 
been announced. Sir Harry Railing, D.Eng., has 
been elected President of the Institution,'Mr. W. J. H. 
Wood, vice-president, and Mr. E. S. Byng, honorary 
treasurer. A number of nominations were received 
for three vacancies occurring among ordinary | 
members of the Council on September 30 next and a 
ballot was held. The scrutineers appointed at the 
ordinary meeting, held on April 22, have now reported 
the result of the ballot. The three vacancies on the 
Council have been filled by the election of Mr. H. 
Bishop, C.B.E., B.Se. (Eng.), Mr. W. N. C. Clinch 
and Mr. F. C. Winfield, M.Eng., all of whom are 
members of the Institution. The one vacancy for 
an associate member on the Council has been filled 
by the election of Dr. R. W. Sillars, B.A. The Instal- 
lations Section Committee nominated Mr. G. O. 
Watson to be chairman of the Section, Mr. Forbes 
Jackson to be vice-chairman and Messrs. C. A. 
Cameron Brown, B.Sc., D. B. Hoseason and J. W. 
Leach to fill the three vacancies for ordinary 
members of the Committee occurring on September 
30. As no other nominations were received the 


above-named members have: been duly elected. 
Similarly, the Measurements Section Committee 
nominated Dr. W. G. Radley to be their chairman, 

















ments of the cost. 
who propose to execute repairs on a “ cost of works ” 
basis, and to give as much guidance as possible 


Mr. 8. H. Richards to be vice-chairman and Messrs. 
A Felton, B.Sc. (Eng.), H. D. Hawkes, J. Prince and 
E. J. Riordan to fill the four vacancies for ordinary 
members of the Committee occurring on September 
30. No other nominations were received and the 
above-named members have therefore been elected 
to take office for the 1944-45 session. In the case 
of the Radio Section Committee a ballot was neces- 
sary as six members had been nominated to fill 
five vacancies occurring on the Committee on Sep- 
tember 30. The scrutineers appointed at the meet- 
ing of the Section, held on May 17, have now reported 
that the Committee’s nominees for the office of 
chairman and vice-chairman, respectively, namely, 
Mr. H. L. Kirke and Mr. C. E. Strong, B.A.L, 
have been elected. The five vacancies for ordinary 
members of the Committee have been filled by the 
election of Dr. J. Grieg, M.Sc., Dr. 8. E. A. Landale, 
O.B.E., and Messrs. E. M. Lee, B.Sc., 8. B. Smith, 
and K. J. R. Wilkinson, M.Sc. A ballot was also 
held to determine the constitution of the Trans- 
mission Section Committee and the scrutineers 
appointed at the meeting of the Section, held on 
April 12, have now intimated that Mr. H. W. 
Grimmitt, the Committee’s nominee, has been 
elected chairman, Mr. E. T. Norris, also the Com- 
mittee’s nominee, has been appointed vice-chairman, 
and that Messrs. C. O. Boyse, B.Sc. (Eng.), P. K. 
Davis, J. L. Eve, W. Fennell and D. P. Sayers, 
B.Sc., have been elected to fill the vacancies 
among ordinary members of the Committee. 





LivERPOOL LANDING STAGE. 


Exactly 70 years ago, on July 28, 1874, occurred 
one of the events which residents on Merseyside 
have been wont to regard as landmarks in local 


regarding the practice in assessing the proper cost 
of such works, the War Damage Commission have 
issued an explanatory pamphlet (Form ROD 1) in 
which the necessary information is set out. It may 
be obtained, without charge, from the 16 regional 
offices of the Commission. As an instance of the 
pitfalls which may entrap the inexperienced, we 
may mention the requirement that, if any doubt 
exists whether a particular item of work is necessi- 
tated by war damage (with which alone the Com- 
mission are concerned) it is necessary that refer- 
ence should be made to the appropriate regional 
office before the work is undertaken as a war damage 
repair. There are also various provisos which may 
invalidate the whole or a part of a claim, or, at best, 
cause delay in settling it. 

Tran DERAILMENT AT MossBanD, L.M.S. Raruway. 


On Monday, May 15, at about 3.16 a.m., an express 
passenger train from Euston to Glasgow was derailed, 
while travelling at approximately 55 m.p.h., near 
the Mossband signal box, between Floriston and 
| Gretna Junction. The train consisted of 12 bogie 
| coaches, of which five were sleeping cars, and was 
drawn by a 4-6-2 streamlined locomotive, No. 6225, 
of the Princess Coronation type. The engine came 
to rest in soft ground to the left of the track, about 
250 yards from the point of derailment, lying over 
at an angle of 45 deg., and the tender was thrown 
on its side across the track. The leading end of the 
first coach sheered to the left, but the trailing end 
was crushed against the tender by the momentum 
of the rest of the train. The second coach was also 
severely damaged, and all the other coaches except 
the last two were derailed. Three passengers were 
killed and nine others received injuries. Colonel 
A. C. Trench, R.E., of the Ministry of War Trans- 








history, namely, the destruction by fire of the 
famous landing stage at Liverpool—still probably 
the longest floating structure in the world. The | 
| first floating stage at Liverpool was built in 1847 | 
}and had an overall length of 508 ft. and a width| 
| on the deck of 82 ft. The designer of “‘ this stupen- | 
| dous structure,” as it was described by a contem- 
| porary chronicler, was Mr. (afterwards Sir) William 
Cubitt. It was connected to George’s Pier H ad by 
| two iron bridges, and was regarded as a somewhat 
daring innovation ; but it was successful from the 
start, and a second, the Prince’s Stage, soon followed, 
this being 1,000 ft. long. The two stages were 
joined in 1873, and it was this combined structure, 
nearly half a mile in length, which was accidentally 
set on fire by workmen employed on maintenance 
work among the supports of the wooden deck, who 
left a naked light in too close proximity to the 
creosoted baulks which carried the 5-in. thick 
decking. Other accounts alleged that a pitch 
kettle was upset ; quite possibly, both stories were 
true. The space between the top of the pontoons 
and the underside of the deck was not more than 
3 ft. high, and, sub-divided by the heavy timber 
cribbing, allowed free access for air while making 
effective fire-fighting practically impossible. Fanned 
by a north-westerly breeze, the fire spread rapidly, 
almost the whole length of the stage being a com- 
plete loss. It was reconstructed eventually, at a 
cost of some 250,000/. 








“Cost oF WorKS ”’ ASSESSMENTS OF WAR DAMAGE 
REPAIRS. 


Although the recent recrudescence of enemy bomb- 
ing attacks on this country is relatively limited in 
scope, it must be borne in mind that “ Southern 
England” normally contains more than a quarter 
of the population of Great Britain and, despite 
enemy propaganda reports to the contrary, practic- 
ally the whole of them are still resident there and 
conducting their businesses as usual. It is not to 
be denied, however, that their premises, whether 
business or domestic, are exposed to a risk of 
damage that was not present until recently, and 
that the indiscriminate nature of the enemy’s new 
weapon extends that risk to many who were not 
greatly affected by the earlier raids by piloted air- 
craft ; thus a wider public than before is interested 
in the procedure to be followed in arranging for the 
repair of war damage and the assessment of pay- 
To assist intending claimants 


port, held an inquiry into the cause and circum- 
stances of the accident, and has since presented a 
report to the Director-General of the Ministry, in 
which he attributes it to the unsatisfactory nature 
of the subsoil below the permanent way (which had 
been undergoing extensive maintenance work on 
the previous day) and to the omission to impose a 
temporary speed restriction after this work had 
been done. The line at this point is straight. 
Immediately north of the viaduct over the River 
Esk, the north end of which is 1,067 yards south 
of Mossband box, there are water troughs 550 yards 
long. The line then falls in a shallow cutting 
to a point, 208 yards south of the signal box, under 
the skew bridge at Mossband, which carries a road 
over the railway. This bridge affords little head- 
room to trains, so that any repair or reballasting 
of the track must be so carried out as not to raise 
the rail level. The track is on a wet and greasy clay 
subsoil with a boggy foundation, needing constant 
attention. Satisfactory drainage is almost impossible, 
and the spot was well known to engine crews as one 
where they were liable to feel a bump or lurch. On 
the day before the accident (a Sunday) the old 
ballast had been removed to the depth of about a 
foot, working in three approximately equal stages 
of about 4 in., and the track was then packed up 
again with clean ballast, also in three lifts, leaving 
the rail level as it was originally. It was rolled by 
passing the ballast train over it twice and was then 
thought to be in better condition than it had been 
before; hence no speed restriction was imposed. 
The track was reopened for traffic at 6.45 p.m. on 
the Sunday, and six goods trains had passed over 
it when the ganger in charge noticed a joint which 
was about } in. low; he called another ganger, 
packed the track again at this point, and watched 
two more goods trains pass over it. In all, 23 trains 
passed over this track after it was reopened to traffic, 


and before the derailment, the last two being 
expresses, the second of which was travelling at 
60 m.p.h.—that is, rather faster than the train 
which was derailed. Colonel Trench considered that 
there was no doubt that the passage of this 
train had made the track unsafe for following 
traffic, and suggested that the L.M.S. Railway 
Company should consider some more permanent 
remedy for the weakness, such as a concrete 
mattress under both tracks; though he realised 
that the only certain cure would be the elimina- 
tion of the restriction on headroom by the con- 
struction of a new bridge, high enough to permit the 








track to be raised over the soft ground. 





LETTERS TO THE EDITOR. 


OPTICAL EFFECT OF BLAST IN 
THE ATMOSPHERE. 


To Tae Eprror or ENGINEERING. 


Srr,—Your issue of July 14 contains a Note of an 
observation on the above effect, by a member of 
your editorial staff. It may be of interest to record 


that his observation can be fully confirmed from | 


my own experience. Early in 1915 I was stationed 
for some months at a point a few hundred yards 


from butts, at which large guns were frequently | 
The intervening ground was flat grass-land, | 


fired. 
intersected by straight wooden fences. If one were 
looking towards the butts at the moment when a 





ENGINEERING. 


what I call a bow as a semi-circular band of shadow ; 
I did not record the shade of the bow at the time 
I wrote out my note of the incident, but my impres- 
sion is that if anything it was lighter than that of 
the clouded background. 

You will observe that we two differ fundamentally 
as to whether it appeared to expand or whether it 
was to be seen momentarily in one position and then 
disappeared. 





Yours truly, 
W. R. PaRNatt, 
Engineer Rear-Admiral. 
London, 8.W.1, 
July 21, 1944. 





| CONDENSING LOCOMOTIVES. 


To THe Eprror or ENGINEERING. 


gun was fired, one saw what I described at the time | 


as ‘a dark veil, starting from the gun and rushing 
across the landscape, hitting one a violent crack on 
the head as it passed.”” It seems that this appear- 
ance resembles very closely that which your col- 
league noted as a “* thin band of shadow,” and that 
our observations were sensibly the same. 

I also observed that, if one were looking along the 
line of one of the fences, one would see the line of 
the top of the fence broken by a ripple, which ran 
along it. This effect was clearly not a displace- 
ment of the fence due to the blast-wave, for the 
fence remained absolutely firm and free from vibra- 
tion immediately afterwards. It was definitely 
attributable to the same cause as the “ veil effect,” 


namely, a large change in the refractive index of | 
the air under the compression of the blast-wave. | 


Both the above effects were observed on a number 
of occasions, and left me inno doubt that they were 
truly optical and atmospheric ; they did not seem 
to be at all due to the mechanical disturbance of 
vegetation or other objects. 
Yours faithfully, 
A. G. TARRANT. 

Isleworth, Middlesex. 

July 15, 1944. 

To THE Eprror or ENGINEERING. 

Smr,—With reference to your Note on page 33 
of your issue of July 14, concerning the blast wave 
from bomb explosions, you may be interested to 
know that I, too, have seen such a blast or shock 
wave. While serving in Malta in 1942, I was 
watching heavy bombing about | to 1} miles away, 
and clearly saw the effect you describe. Friends of 
mine on the island had previously stated that they 
saw the shock wave pass across the Grand Harbour 
on the occasion of a certain very violent explosion, 
some 3 to 4 miles away. Whether the clear Medi- 
terranean air rendered the vision of this pheno- 
menon easier or not, I cannot tell; I only saw it 


once myself, although I watched many hundreds of | 


the raids. 
Yours faithfully, 
L. G. Tucker, 
Assoc.M.Inst.C.E. 


Bridgewater House, 
Belton, near Grantham. 
July 17, 1944. 


To THe Eprror or ENGINEERING. 


Srr,—Having witnessed a not dissimilar pheno- | 


menon to that described in the Note on page 33 of 
your issue of July 14, I quote verbatim below a 
letter I addressed to The Field on July 8, 1944, 
which, however, does not appear to have been 


published so far in that journal: ‘* It was 6.0 p.m. | 


on the evening of July 5. The sky was a ceiling of 


low cloud; there was no sign of rain; a flying | 


I stopped, | 


bomb passed over head out of sight ; 
waited and looked. The bomb fell out of the cloud 
about a mile away in open country. As it hit the 
ground a “shimmer” of the shape and width of 
a rainbow—a complete half-hoop centred on the 
bomb—appeared. It was there and it was gone. 
Seconds elapsed before smoke was seen to arise, 
and again seconds before the sound of the crash. 
The top of the hoop was perhaps 10 deg. to 15 deg. 
above the horizon. I have no impression of the 


bow fading, expanding or moving in any way. A| 


refraction effect, no doubt, but of what and how ?” 
I notice that the member of your staff describes 





| Srr,—It is clear from Mr. Pochobradsky’s letter, 
| published in your issue of June 16, on page 474, 
| that he has misunderstood some of the basic con- 
| siderations expressed in the paper on “* Condensing 
| Locomotives” which Dr. Lomonossoff and I read 
before the Institution of Mechanical Engineers on 
| May 19. 
| We certainly did not claim that condensation 
j}alone could effect a saving in fuel of 35 per cent. 
On the contrary, we emphasised throughout the 
| whole paper that this saving could not be greater 
| than 15 per cent. 
| condensing and a turbine which in our opinion can 
give a saving of 35 per cent. This opinion is based 
not only on theoretical considerations, but mainly 
on the fact that the Maffei turbo-locomotive, which 
is by no means perfect, did show a coal economy 
of 25 per cent. 

Mr. Pochobradsky also suggests that we obtained 


| tions by assuming the boiler efficiency and the 
prime mover efficiency ratio to be the same for 
both locomotives, where by the latter term Mr. 
Pochobradsky understands the ratio between the 
real thermal efficiency and that of the Rankine 
cycle. 
| assumption, but on the contrary, on page 13 of the 
paper, we clearly stated that with coal firing con- 
densing locomotives have a higher boiler efficiency. 
Furthermore, on page 2 of the paper it was equally 
clearly indicated that the Rankine cycle is not 
really applicable to reciprocating locomotives at 
all. This last point was made by Dr. Lomonossoff 


'as long as 30 years ago (Pamiatnaia Knijka na| 


1914 god) and was reiterated in almost all his subse- 
quent books (e.g., Lokomotivversuche in Russland, 
1926, page 13). 


Unfortunately, Mr. Pochobradsky 


without making any reservations, and this basic 
mistake leads him to conclusions which are contra- 
dictory to those proved by practice and scientific 
| tests. Actually, the table which he produces would 
| be very nearly correct if he were only comparing 
| two turbo-locomotives, one with condensing and the 
other without it. The theoretical efficiency Y; 
| of reciprocating engines, and especially those of the 
| locomotive type, is always much lower owing to 
the fact that they operate with very incomplete 
| expansion. 

To make this quite clear, let us consider the 
numerical values for the case when p = 200 lb. 
per square inch T’ = 400 deg. C., and p, = 18 lb. 


per square inch for condensing locomotives. 
| accordance with our calculations based on the ¢T 
diagram, the efficiency of the corrected Rankine 
eycle for non-condensing locomotives is 0-196 and 
|0-295 for condensing locomotives. The corre- 
: = 0-295 — 0-196 
io gain 100 0-196 
| is plotted in Fig. 2 of the paper. Mr. Pochobradsky’s 
| method, based on adiabatic heat drops, gives figures 
| of 0-195, 0-294, and 50-6 per cent., respectively. 
|The difference is, therefore, negligible, and this 
is true for all points of curves R and R’ in Fig. 2 
of the paper. 

But from the point of view of Dr. Lomonossoff 
|and myself, all these figures are applicable only to 
| turbo-locomotives, as for reciprocating locomotives 


= 50-5 per cent. 





It is the combined application of | 


the figure of 35 per cent. from theoretical considera- | 


In actual fact, however, we made no such | 


chooses to} 
apply the Rankine cycle to reciprocating engines | 
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we have always applied the Zeuner and not the 
Rankine cycle. For the most favourable cut-off, 
for ordinary locomotives («= 0-4) this gives 
Y, = 0-154, and for condensing locomotives (, 
0-3), YT; = 0-195. The accompanying table 














. gives 
the subsequent calculations for the case of » = 299 
Ib. per square inch, T’ = 400 deg. C. 
Engine type Reciprocating. Turline. 
| Back pressure, Ib. per | | “ 
aq. in. ; “+ 8 | 2 16 2 
trenches — al dit <i) 
Theoretical efficiency, Tj | 0-154 | 0-105 0-19 0-295 
Relative efficiency, 9, | 0-95 0-95 0-94 0-98 
Absorbing efficiency, %a | 0-98 | O-77 | O-& 0-75 
Boiler efficiency, 75 ; J 0-72 | O-82 | 0-72 0-82 
| Mechanical efficiency, ..| 0-95 | 0-95 | 0-97 0-97 
| Overall efficiency, T 0-0085| 0-111 | 0-12 0 in 
Gain per cent., | } | 
| G 109 TT ..| 0 } 12-7 | 31-7 74-4 
| Coal economy per cent., | 
E 100 (1 -. Ll ) ee 12-5 20-5 43 
Y | 
Efficiency of Rankine ie 
| eyele, Tr .-| 0-196 0-295 0-196 0-295 
| Pochobradsky’s “ prime 
| mover efficiency ratio,” 
| - 0-63 0-04 0-98 


é 0-745 


From the table it is clear that, contrary to Mr. 

| Pochobradsky’s opinion, even Ljungstrém’s claim 
| of 40 per cent. coal economy for his locomotive is 
not theoretically impossible. As Sir William Stanier 
has so justly pointed out, the main disadvantage of 
all turbo-locomotives is that they are much more 
sensitive to fluctuations of speed and load than 
ordinary locomotives. 

The table also shows that Mr. Pochobradsky’s 
| assumption that », and { are the same for all four 
cases is quite erroneous and his suggestion that this 
assumption was made by us is incorrect. 

In conclusion, I should like to thank Mr. Pocho- 
| bradsky for pointing out that the first two figures 
| in the right-hand column of page 4 of the paper are 
wrong. It is obvious from equation (1) that they 
| should be 0-33 and 0-15. Fortunately, these figures 
| were not used in our subsequent calculations. 

Yours faithfully, 
G. Lomonossorr, 
Capt., R.E.M.E. 
33 Tank Troops Workshop, R.E.M.E., 
Army Post Office, 
England. 
July 11, 1944. 





| HIGH-OCTANE FUELS FOR ROAD 
VEHICLES. 

To tHe Eprror oF ENGINEERING. 
Srr,—On page 18 of your issue of July 7, under 
|the above heading, you reprinted a recent paper 
| read before the Institution of Automobile Engineers. 
| It ended with the statement that ‘ There was pro- 
|bably an optimum octane number that the fuel 
|industry and the vehicle designer should agree to 
| aim at, as anything above or below that figure would 
| result in greater expenditure of natural oil than was 
really necessary to produce a given amount of 
| transport by road vehicles. A measure of co-opera- 
|tion between engineers and fuel technologists was 
| desirable to determine what this optimum was, and, 
| having found it, to take measures for its adoption.” 
| This approach to the problem has the virtues of 
| forthright planning for efficiency, disregarding any 


per square inch for ordinary locomotives and 2 |b. | controlling interests, such as competition and profit 
In| angle. The oil companies, however, appear to have 


made up their minds that such co-operation would 
upset their ideas of economics and competition. — 
In the issue for April, 1944, of the Commercial 
Car Journal, published in the United States, there 
was an article entitled “‘ Post-War Gasoline,” by 
D. P. Barnard, Associate Director of Research of 
the Standard Oil Company of Indiana. “It has 
been widely assumed,” Mr. Barnard said, “ that the 
100-octane number gasoline developed in large 
quantities for war planes will be the super fuel of 
post-war automobiles. Actually, the octane number 
of gasoline generally available for automobiles after 
the war is not likely to average more than three 
numbers higher than that of the pre-war product. 
This is primarily because the economics of producing 
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aviation gasoline for war and motor gasoline for 

ace-time operation are vastly different. 

“The daily output of 100-octane gasoline is now 
many times larger than it was before Pearl Harbour, 
and it is still increasing. That result has been 
achieved by building new equipment and adopting 
emergency techniques and practices in refinery 
operation, whatever the cost. The economics 
of making motor gasoline for a peace-time market 
are very different. Competition makes it necessary 
to employ techniques that will produce as much 
gasoline of as good a quality as automobile engines 
can use, and no better, from the least amount of 
crude and at as low a cost as possible. That situa- 
tion is certain to govern again in the post-war period. 
many of the practices which are being employed to 
produce all the 100 octane needed for war planes 
are not economical enough for producing motor 
gasoline. One hundred octane number fuel 
is likely to be after the war, as now, a fuel for 
airplanes only. 

* Prospects for sound progress rest less on utilisa- 
tion of the techniques which have built up the 
supply of aviation gasoline so quickly, than they 
do on the efforts of petroleum chemists to find 
cheap ways of converting low-octane materials into 
high-octane. Out of some 6,000 possible hydro- 
carbon components of what is known ordinarily as 
gasoline, only a few are high in octane number. 
For years the petroleum industry has been seeking 
to identify and study these components and to learn 
how to separate them from each other and convert 
the inferior kinds into more useful forms. As this 


work succeeds, improvement in motor gasoline on | 


a sound economic basis will result.”’ 
The governing feature of this article appears to 
lie in the statement that “‘ Competition makes it 
necessary to employ techniques that will produce 
as much gasoline of as good a quality as automobiles 
can use, and no better, from the least amount of 
crude, and at as low a cost as possible. That 
situation is certain to govern again in the post-war 
period.”” It is improbable, in these circumstances, 
that development of automobile engines, working 
at favourable load factor under reasonable range of 
boost pressures, will materialise. 
Yours faithfully, 
S. E. PEepier, 
A.M.LA.E., A.M.Inst.T. 
London, S.W.16. 





DEVELOPMENTS IN INSULATING 
MATERIALS. 


To THe Eprror or ENGINEERING. 


Sm,—My attention has been directed to an 
article on the above subject in the issue of Enet- 
NEERING for June 23, page 482, written by Dr. T. F. 
Wall. It is not quite clear whether this article is 
an exact translation from the Elektrotechnische 
Zeitschrift for September 24, 1942, or not. The 
following statement, however, appears on page 483 : 
“From this first example, polyethylene, a particu- 
larly valuable insulating material, is obtained, 
which, however, has not yet been manufactured on 
a large scale.” If this statement is intended to 
refer to the situation in Great Britain, I must point 
out that it is inaccurate, since polythene—a name 
given to polyethylene made by Imperial Chemical 
Industries—has been an article of commerce for the 
last four years, and is now made on a considerable 
industrial scale in this country. The statement, 
however, is probably true if it refers to the situation 
in Germany. 

Yours faithfully, 
Srpney RoceErson. 

Imperial Chemical Industries, Limited, 

Nobel House, London, 8.W.1. 

July 18, 1944, 


| 





EQUATION-SOLVING MACHINE.—A new differential 
analyser, for the automatic solution of differential equa- 
tions, was described by Messrs..H. P. Kuehni and 
H. A. Peterson in a paper given early this year before 
the American Institute of Electrical Engineers. Develop- 


| the accompanying official note. 


| UNIVERSITY RESEARCH 
FELLOWSHIPS. 


THE universities of this country have benefited 
in the past from many munificent gifts from promi- 
nent industrialists, but it is still comparatively 
rare for a commercial organisation to establish 
a major endowment, and even more rare for such 
an action to be wholly unaccompanied by restric- 
tive conditions. Such, however, are the circum- 
stances in which the board of directors of Messrs. 
Imperial Chemical Industries, Limited, under their 
chairman, Lord McGowan, have offered to provide 
80 Fellowships in scientific research, to be held in 
different proportions at nine universities in Great 
Britain. We comment editorially on this far- 
sighted decision on page 73 of this issue, and give 
below in full the formal announcement by the 
board and the accompanying letter which Lord 
McGowan has addressed to the Chancellors of the 
several universities. 

The announcement by Messrs. Imperial Chemical 
Industries, Limited, is headed ** University Research 
Fellowships,” and states :—‘‘ The directors of I.C.I. 
have offered to provide at nine universities in Great 
Britain Fellowships to be held by senior workers in 
certain sciences. The scheme is announced to 
operate for an initial period of seven years. The 
Fellowships will be of the average value of 6001. 
per annum, though the universities will have power 
to determine the emolument for each particular 
appointment. The directors of I.C.I. have described 
on broad lines the subjects in which the Fellowships 
| are to be held and the administration of the scheme 
| rests wholly with the universities, which will select 
| and appoint the Fellows, subject only to such condi- 
|tions as to duties and tenure as the universities 
themselves impose. 

“The purpose of the directors in instituting this 
scheme is to strengthen the general provision in the 
British universities for scientific teaching and 
research. The directors believe that academic and 
industrial research are interdependent and comple- 
mentary and that substantial advances in industry 
cannot be looked for without corresponding advances 
in academic science. 

** In their view, it is important that the immediate 
objective should be the strengthening of university 
scientific departments in whatever way each univer- 
sity thinks to be best. No conditions whatever are 
attached by the directors to the tenure of these 
Fellowships. The Fellows will be members of the 
university staffs and will be concerned only with the 
duties laid upon them by the universities. Their 
primary work will lie in research. But they must 
also take some part in university teaching. It is 
intended not to relieve the universities from the 
cost of maintaining any part of their normal work, 
but to enable them to add to what they already do. 

The universities to which this offer has been made 
comprise the larger metropolitan universities and 
those which have a close geographical relation to 
the main centres of the company’s production. 
Twelve Fellowships have been offered to the univer- 
sities of Oxford, Cambridge and London, eight to 
the universities of Glasgow, Edinburgh, Manchester, 
Birmingham, and Liverpool, and four to the univer- 
sity of Durham. 

“The directors believe that a rational policy of 
this character, together with a wise selection of 
men both as regards capabilities and tenure of office, 
will lead to the emergence of a body of men capable 
of taking high academic or industrial positions, 
thereby advancing academic and industrial 
research.” 

Lord McGowan’s letter is as follows :—‘‘ I write 
this informal letter to explain the intentions and 
hopes with which the Board of I.C.I. are offering 
to certain universities the Fellowships described in 
We have offered 
these Fellowships to nine universities which we 
have selected on account of their size and metro- 
politan character or of their geographic relation to 
the main centres of the company’s production. 
Nearly three generations of experience of the 
administration and conduct of research have con- 








ment and construction of the analyser were carried 
out by the General Electric Company, Schenectady, | 
R.Y., USA. \ 





vinced us that academic and industrial research are 


useless to expect substantial advances in industry 
without corresponding advances in academic science. 

“* We therefore decided that assistance to research 
in the universities in a broad and comprehensive 
spirit was not only necessary to them, but in the 
long run would be of benefit to industry. In imple- 
menting this policy, which has been the subject of 
careful consideration on our part, we have been 
greatly assisted by the help and advice which we 
have received from various universities. 

“We were faced with the alternatives of offering 
Fellowships to all the universities or of making a 
selection of them, also with offering the Fellowships 
directly or of establishing a Trust inviting nomina- 
tions and awarding the Fellowships through the 
Trust. While the establishment of an overriding 
Trust offered certain attractions, we decided that 
the opportunity and responsibility of dealing with 
their own needs and resources of which they natur- 
ally have more knowledge than anyone else, consti- 
tuted an overwhelming argument in favour of 
giving the selected universities as much freedom as 
possible. Since the cost of offering Fellowships to 
all the universities in such numbers as would give 
the flexibility and freedom of our present scheme 
was prohibitive, we thought it preferable to limit 
the number of universities on the basis already 
stated. 

‘Careful preliminary enquiry showed that while 
most universities had a reasonable provision for 
assistance for immediate post-graduate work, 
Fellowships at a higher level were very much 
needed. There was a consensus of opinion that 
6001. a year was the right amount to offer, for 
appointments of the kind which we have in mind. 
But we do not prescribe this amount rigidly because 
it was thought that. circumstances might well arise 
under which the power of varying the emolument 
in reason might be of assistance to the university. 
It was also felt that a similar reasonable power to 
alter the number of Fellows might be valuable. 
The determination of tenure and conditions by the 
university, we thought, would be most useful to 
them; a university might well desire to offer 
different periods of tenure to different Fellows, and 
in each case for excellent reasons. We laid it down 
that the Fellow should do some teaching because 
everyone thought it desirable. The manner in 
which the permissible range of subjects is expressed 
is intended to stress the dependence of the applied 
sciences on the basic ones, and to show that Fellow- 
ships may be given in any of the basic or applied 
sciences, on which so many industries depend. 
We also wished to make it clear that we did not 
expect every university would necessarily cover all 
the subjects. 

“Turning now to the hopes with which we have 
launched this scheme ; in the first place, we hoped 
it would be regarded as an additional help, would 
augment existing resources, and not lead to a 
diversion of funds. We also hoped that the Fellow- 
ships would lead to a reasonable co-operation among 
the beneficiaries, which would among other things 
do something to overcome the disadvantages of a 
man spending his whole career at one university. 
The existence of the consultative committee should 
ensure co-operation on these lines and would help 
to indicate to the electors the names of men available 
elsewhere. We hope that Fellows will be elected 
in such a manner as will strengthen a school of an 
essential subject which is temporarily weak, ade- 
quately assist one already strong, and not attempt 
to do something which is manifestly much better 
done elsewhere. 

“A rational policy of this character, together 
with a wise selection of men both as regards capa- 
bilities and tenure of office will, we believe, lead to 
the emergence of a body of men capable of taking 
high academic or industrial positions, thereby 
advancing academic and industrial research. It is 
reasonable to assume that if our scheme works 
well others may feel disposed to make similar 
subventions. Parenthetically, we have taken it for 
granted that appointments will be made without 
any discrimination as regards race or nationality. 
Finally, there is nothing in this letter that should 
be construed as an instruction, since we 
freedom of action as one of the greatest advantages 





inter-dependent and complementary and that it is 





academic research can possess.” 
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TWO-STROKE COMPRESSION- 
IGNITION ENGINES. 


A PAPER entitled “ High-Speed Two-Stroke Com- 
pression-Ignition Engines " was read on July 4, 1944, 


by Mr. R. Wisner, of Messrs. Ricardo and Company, | 


Limited, Oxford, at a meeting of the Institution of 
Automobile Engineers, held in London. Basing his 
remarks on personal experience, the author confined 
himself to the consideration of moderate-sized engines, 
such as were required for road motor vehicles. He 
explained that, taken separately, the compression- 
ignition principle and the two-stroke cycle both 
introduced difficulties militating against high speed 
working, but that taken together they presented 
problems of still greater complexity, owing to con- 
flicting requirements having to be met to procure, 
in one and the same cylinder, satisfactory scavenging 
and adequate air movement for rapid and complete 
combustion. It was necessary to combine the features 
of the best Diesel non-two-stroke engine with those of 
the best two-stroke non-Diesel engine, or at least to 
reach a good compromise. 

With regard to the establishment of satisfactory 
combustion conditions, it was no longer usual to try 
and disperse the fuel throughout more or less quiescent 
air; instead, the air was brought to the fuel by being 
given a swirling motion in the combustion chamber. 
This chamber might be of the open type, or it might 
be separate. Air swirl could be started in the cylinder 
during the induction stroke, and its rate could be 
increased during the compression stroke by transfer 
to an open chamber of smaller diameter than the 
cylinder, and by “ squish" action. The latter was an 
effect produced by the near approach of the piston to 
its topmost position, where it tended to trap a con- 
siderable volume of air in a very narrow space, thus 
causing it to be ejected at very high velocity into the 
combustion chamber. Swirl could also be caused by | 
having a separate combustion chamber, into which 
the air was forced through an obliquely directed passage | 
during the compression stroke. This separate chamber 
could be made so as to accommodate all the air, or 
so as to take only a part of it. In its latest form it 
took only half of the air, so that combustion initiated 
in the combustion chamber was completed in the 
cylinder itself. 

Utilising an open chamber, and swirl around the 
cylinder axis, initiated during the induction process, 
a high thermal efficiency could be obtained, but the 
fuel injection pressure had to be relatively high, and 
the proportion of the air utilised in the combustion 
process was not as great as it might be. Moreover, 
the speed capabilities were limited. With compression- 
induced swirl in a separate chamber, the degree of air 
utilisation was greater, and higher engine speeds could 
be obtained. For these reasons the specific output was 
higher. Moreover, there was not the need for so high 
a fuel injection pressure. On the other hand, the 
thermal efficiency was not so good, and small engines 
might require heater plugs, or some other device, to 
facilitate their starting. The point that stood out 
most clearly from the foregoing was that definite air 
movement was required to achieve sufficiently rapid 
and efficient burning of the fuel, but, in a two-stroke 
engine, air movement was also necessary to the accom- 
plishment of efficient scavenging. The question was 
whether the movement that had to be set up to effect 
proper scavenging could be usefully employed later on 
to assist combustion. It would greatly complicate the | 
problem of constructing a high-speed two-stroke Diesel 
engine if the air movements prevailing after scavenging 
had to be reversed, or suppressed, or greatly changed | 
in any other way, to make them conform to the new 
requirements of the combustion sequence. Another 
possible complication was the turbulence set up by the 
combustion process; the movement of the gases in 
the cylinder at the end of the expansion stroke might 
make it difficult to initiate the scavenging process. 
Any conflict, that required time and energy to settle 
would diminish the speed capability of the engine and 
its thermal efficiency. 

Of the three available methods of scavenging, namely, 
cross-scavenging, loop-scavenging, and end-to-end 
scavenging, the last mentioned was the most thoroughly 
effective. It was, moreover, the only method which 
left the designer free to choose whatever stroke-bore 
ratio he pleased. A further advantage of this method 
was that it enabled ports of liberal area to be provided, 
as they could extend right round the cylinder; this | 
conferred good breathing facilities on the engine. The 
method gave good results if the incoming air was given 
a moderate rotational movement about the axis of the 
cylinder by being admitted through ports set at an 
angle; it thus happened, most fortunately, that the 


most effective method of scavenging entailed an air 
movement of the same kind as that required, in the 
form of induction-induced primary swirl, at the begin- 
ning of one of the best methods of achieving high-speed | 
Diesel combustion. 


| latter. 


|two vulnerable areas were the ring grooves and the 





Me 


From the foregoing it seemed that in the high-speed 
| two-stroke Diesel engine there should be a combination 
| of the open type of combustion chamber with end-to- 
jend or uniflow scavenging. The open chamber did 
not favour the highest specific output, but as any two- 
stroke engine, even when working with a moderate 
| mean effective pressure, provided a great superiority in 
specific output over four-stroke engines, it was of more 
|importance to secure a satisfactory efficiency. The 
fact that the open chamber did not favour the attain- 
|} ment of the highest speeds did not greatly matter as, 
| in the present stage of development, the speed of most 
two-stroke compression-ignition engines was limited 


| by all kinds of motoring losses, including scavenge | 


| blower losses, rather than by combustion problems. 
high compression was often difficult to obtain at low 
| speeds with two-stroke engines ; this accentuated the 
| starting difficulty which, however, was lessened by 
favouring the open type of chamber rather than the 
separate or compression-swirl type. 

With tangential uniflow scavenging there always 
existed in the cylinder a stable central core of un- 
scavenged exhaust products. The more intense the 
| induction swirl, the greater was the volume of this core. 
| Nevertheless, for the sake of promoting good combustion 
conditions, the rate of swirl had to be above the value 
that was best for scavenging. The best overall engine 
performance was thus obtained by making a com- 
promise. In an open chamber of the Ricardo “ Vortex” 
| type it had been suspected that swirl took the form of a 
double toroidal flow, very conducive to the thorough 
| mixing of fuel and air. Experiment had revealed that, 
in fact, a double toroidal movement did take place, but 
only if the initial induction swirl exceeded a certain 
minimum rate. It was advisable, therefore, to employ 
an induction swirl at least as high as the minimum 
value for which the double toroidal flow was obtainable, 





even if it caused some sacrifice in scavenging efficiency. | 


Certain forms of combustion chamber, notably that 
in the Junkers opposed-piston engine, were unfavour 
able to the development of the double toroidal swirl in 


|any circumstances but others would operate with a 


swirl in the cylinder. The 

*Lipped Vortex "’ chamber was one of the 
This was an adaptation of the “ Vortex” 
chamber, in which the opening to the cylinder was 
diminished in area by the provision of a lip or ring to 
produce a slight necking effect. With this form of 
chamber, there would be a high “squish” transfer 
velocity, and it was to this that its success was probably 
attributable. The lip formed a separate part which 
was heat-insulated from the combustion chamber wall. 
Engines with the “ Lipped Vortex " chamber showed a 
5 per cent. improvement in fuel economy as compared 
with engines having the original “ Vortex ” chamber. 
The gain in output was greater still. 

An engine embodying the foregoing principles in a 
form suitable for utilisation in a motor lorry was the 
Ricardo 63/3 experimental unit, which developed 
50 brake horse-power at 1,600 r.p.m., and had three 
vertical cylinders with a bore and stroke of 3} in. and 
4} in., respectively; this corresponded to a swept 
volume of 2-37 litres. The cranks were spaced 120 deg. 
apart, so that primary and secondary inertia forces 
were balanced. The scavenge pumps, one for each 
cylinder, were arranged to work horizontally off the 
same cranks as the main pistons. The scavenge ratio 
was 1-47. The exhaust was controlled by a single 
poppet valve. In view of the high lift that was 


relatively low initial 


Ricardo 


necessary, the valve was masked, thus enabling the | 
angle of valve lift to be extended 10 deg. beyond each | 


This had 


end of the actual exhaust opening angle. 
the effect of easing the cam profile. 


The author described another design of engine in | 


which there were horizontally opposed pistons in a 
single cylinder. These drove cranks at 180 deg. apart 
through rocker arms. The arrangement gave almost 
perfect balance, and had been operated successfully 
at 5,000 r.p.m. 
(compression-swirl) combustion chamber, located to one 
side of the cylinder barrel at its centre, the net brake 
mean effective pressure was still 55 Ib. per square 
inch, even at this high speed. The cylinder bore was 
65 mm. and the stroke was 2 « 80 mm. 

In the concluding parts of his paper the author 
pointed out that, in most cases, the maximum attain- 
able output depended directly on the degree of success 
achieved in dealing with local overheating trouble in, 
for instance, the exhaust valves (if any), the injection 
nozzles, and the piston. As regards the piston, the 


gudgeon-pin bosses. Rings would stick, or would be 
packed out by carbon deposits, if the temperature of 
the metal round the top ring exceeded about 220 deg. 
C. for prolonged periods. Gudgeon pin bosses needed | 
to be kept below 250 deg. to 270 deg. C., if deformation 
and wear were to be avoided. In one type of engine 


|made by the General Motors Corporation in America | supporting elevated structures. 


the pistons were made with a circular groove between 


the crown and the ring belt which provided a “heat dam.” | in the original work—most of which, of course, is deal- 





Due to the use of a Ricardo “ Comet ” | 
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NOTES ON NEW BOOKS. 
| Aeroplane Flight. By H. F. Browne. 


London : 
| Longmans, Green and Company. [Price 7s. 6/ net,) 
| Tus book is written in an unusual style, which should 

be useful to those making a first acquaintance with jt, 


subject. It explains the mechanics of the sustentation 
land control of a heavier-than-air craft, in simple Jan. 
| guage, by reference to familiar everyday objects and 
happenings. Each of the chapters deals with some 
phenomenon in flight, and explains its physica! basis . 


| atmosphere, lift, stalling, drag, thrust, performance, 
| control, ete., and the use of models for wind tunnel 
experiments, being discussed in turn. The explang. 


tions of the action of a propeller are good, and should 





| help a beginner to understand what is often found of 
| particular difficulty. The precession of a gyroscope 
| and its application to a propeller’s gyroscopic action js 


| simply explained ; and the action of an airscrew blade 
| is well illustrated by a series of sketches, by the author 
| differing considerably from the methods generally used 
}in such cases. The aim becomes more ambitions 
| towards the end of the book, where a discussion of the 
meaning of the units of measurement used in the more 
| mathematical conception of the subject leads ip toa 
| chapter on the use of models for investigating the pro- 
| blems of.aerodynamics. This part is perhaps the least 
satisfactory, asitisa subjec t not easy to put int simple 
non-technical language, while, at the same time impart. 
ing really useful information. The proper understand. 
|ing of the mathematical meaning of units of measure. 
|ment is impossible to anyone who has not studied 
|} applied mathematics. Nevertheless, the author's ex. 
| position of the use of model experiments may be said 
to achieve its object ; his explanation of the Reynolds 
| number might well be read by many who could consider 
| themselves to have advanced considerably bey mad the 
scope of this book. . 


| Design of Accounts. By F. Seweit Bray and H. Basm. 
SuHeassy. London: Oxford University Press (Sir 
Humphrey Milford. [Price 12s. 6d. net.| 


| Tuts book, published under the authority of the In- 
| corporated Accountants’ Research Committee, will 
| appeal mainly to accountants, although most company 
directors and secretaries will be helped by a study of 
its pages. As the President of the Society of Incor- 
porated Accountants and Auditors states in his preface, 
| in recent years discussion on the use of accountancy 
j} technique has generally centred on two questions, 
}namely, the inadequacy of published accounts, and 
| the use of accountancy data for management purposes 
as a basis for action, and not merely as a record of the 
past. The principles upon which the authors have 
|} worked are that financial statements and accounts 
should be clear and unambiguous, that they should 
facilitate comparisons, and that they should comply 
with statutory requirements. To this end, a specimen 
form of company balance sheet as related to the Com 
panies Act, 1929, is given in detail, together with 
specimen forms of published balance sheets and accounts 
for many types of specific undertakings, including 
engineering firms. The specimen accounts have been 
developed from a series of accounting forms which 
have been widely used and, although they deal mainly 
with the published accounts of companies, due regard 
is shown to the point that the internal accounts of 
| businesses should be prepared in an orderly and infor- 


|}mative manner, and notes are given relating to the 
interpretation of these accounts as an aid to manage 
ment. Appendices contain the recommendations of 
the Council of the Institute of Chartered Accountants 
on accounting principles and the report of a special 
committee of the Society of Incorporated Accountants 
and Auditors on company accounts and audit. The 
| book may be commended, not only to the company 
| directors, secretaries and accountants, to whom it is 
| primarily addressed, but to all who deplore the lack 
of uniformity of purpose and design which is too often 
evident in the published accounts of companies. 


| ° 7 , _ . . 
Reinforced Concrete Water Towers, Bunkers, Silos, and 


Gantries. By W. S. Gray, B.A., M.A.I. (Dublin). 

Second edition. London: Concrete Publications, 

Limited. [Price 10s.] 
In the preface to the first edition of this book, published 
in 1933, the author explained that it was a companion 
volume to his Reinforced Concrete Reservoirs and Tanks, 
which appeared two years earlier, but was self-contained 
and could be used without reference to its predecessor. 
Among the features of special note in that edition was 
a study of the transmission of heat through concrete 
walls, and of the design of tanks to contain hot liquids ; 
and a useful chapter on wind stresses in the columns 
These features are 
retained in the present edition, together with much else 
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ing with direct applications of physical laws, not 
requiring constant revision ; but the chapter on silos 
has been rewritten, and deals in detail with the formule 
of Janssen and of Airy for the determination of the 
stresses in the walls of deep bins. The author's prefer- 
ence appears to be for Airy’s methods, which he dis- 
cusses at length. Regarding Janssen’s formula, he 
remarks that a great many more experiments on con- 
crete silos will be required before it can be said to have 
anything but a theoretical basis, and that it is difficult 
to explain the inconsistencies in the experimental results 
already obtained, some of which are quoted; but he 
provides convenient tables to facilitate calculations by 
both methods, so that the reader can make his own 
comparisons and choice. There is a thoroughly prac- 
tical section in which the work of constructing the 
towers, bunkers, ete., previously described, is followed 
through from the preliminary examination of the site 
to the completion of the concrete work, including 
waterproofing where this is required. The book may 
be recommended to the practising constructional 
engineer as well as to the student as one which will 
retain its usefulness when the days of formal studentship 
are past. 

Transmisién y Distribucién de Electricidad. By Dr. 
T. F. Watt, A.M.Inst.C.E., M.I.E.E. London: Sir 
Isaac Pitman and Sons, Limited, and International 
Engineering Publishing Company. [Price 8s. 6d. net.) 

Tus is one of a series of over 20 volumes covering the 

fundamental theoretical and practical elements of the 


various divisions of the three main classes of engineering | 


work, civil, electrical and mechanical, rendered into 





LABOUR NOTES. 


THE writer of the editorial notes in the July issue 
of the Amalgamated Engineering Union’s Journal 
thinks that there is a case for maintaining, after the 
war, a Ministry of Production as the instrument of the 
| policy of the State in the field of the producing in- 
dustries. ‘‘ Connected with it,” he says, “ there is the 
valuable machinery of the Joint Production Committees 
in the factories, the district committees, and the 
regional production boards. These will have, .. , 
a vitally necessary function to perform in developing 
a policy for the balanced distribution of industry and 
|labour. Problems arising out of the location of in- 
dustry, the setting up of new factories in special areas, 
| and, in the financing of expanding employment, will 
| call for such machinery as the needs of war brought 
| into existence. It would be folly to scrap the machinery 
|that already serves the needs of industry under war 
| conditions.” 





The total membership of the Amalgamated Engineer- 
ing Union at the end of June was 918,042—a decrease 
| of 5,168 as compared with the figures a month earlier. 
| The number of members in receipt of sick benefit was 

6,434—a decrease of 650, and the number of super- 
|annuated members, 13,348—an increase of 98. The 
number in receipt of donation benefit was 418—an 
increase of 175—and the total number of unemployed 
members, 1,249—an increase of 211. 


Mr. Tanner states, in his report on the A.E.U. 
| executive's proceedings in June, that, at a conference 


Spanish for the purpose of promoting the interests of | between representatives of the Engineering and Allied 
British engineering in Latin America, and issued under | Employers’ National Federation, the Amalgamated 
the auspices of a representative committee of advisers | Engineering Union, the Transport and General Workers’ 
chosen from the principal Spanish speaking countries | Union, and the National Union of General and Municipal 
of the South American Continent. They provide not | Workers, the question of women’s wages was discussed. 
only text books for use in that part of the world, but | The employers put forward the suggestion that a pro- 
also valuable guides to the British engineer who| portion of the bonus should be included in the base 
requires to do business there and must make himself | rate and the national bonus be increased. After dis- 
familiar with the Spanish language as applied to the | cussion the unions intimated that the increase in the 
various forms of engineering work. The technical bonus offered was insufficient and “ failure to agree ” 
part of the work being in the hands of Dr. Wall, of the | was registered. The dispute was accordingly referred 
Department of Electrical Engineering, University of | to the Ministry of Labour and National Service for 
Sheffield, the reader has ample assurance that it is | submission to the National Arbitration Tribunal. 

accurately done and adapted to the needs of the 


present time, the latest practice being adequately| _,, - . , . P 
covered. The translation of such works, however, | The Tribunal, with Sir John Forster in the chair, 
; : <n heard the reference on Thursday last week, the unions’ 

calls for much care, and in the present instance it has | © bei ~ by Miss Dorothy Elliott of th 
been very well done, every attention having been given | Neti I Whion a A on a £ Wades e 
to ensure the use of the correct terms and the adoption | N@tional Union of Gen Municipal Workers, 
Miss Florence Hancock of the Transport and General 


of a plain and readable style. The Secretary of the | *' yy 
Department of Overseas Trade, Mr. Harcourt John- | Workers’ Union, and Mr. Tanner of the Amalgamated 


stone, contributes a preface in which he expresses the | Engineering Union. 
hope that with the return of peace the British engi- 
neering industry will find an increased scope for its 
products in Latin America and that this series of hand- | 


books may serve to promote an interest in them. The . 
book begins with a chapter on the principles of the | partial replacement of the old potatoes by the new 


transmission of electrical energy over long distances | TOP 4t higher prices. The Squre now stands at 101 
by means of overhead conductors, and describes the points above the level of July, 1914. 

types of insulator used and other constructional details, | 
with notes on the British grid system. Cables for | With the object of improving the procedure in cases 
underground feeder work are then described, with their | where workers are unjustifiably dismissed from employ- 
properties and certain relative calculations. The third | ment on the ground of serious misconduct, the Minister 
chapter treats of the all-important transformer, again | o6f Labour and National Service has amended the 
with mathematical analysis covering the arrangements | fssential Work Order. Hitherto, the rule has been 
currently employed to-day in the various methods of | that if the Local Appeal Board finds that dismissal 
distribution. The next two chapters deal with the | was not justified on the ground of serious misconduct 
fall and regulation of potential in transmission and | and the worker's re-instatement was “ directed,” the 
distribution systems, and with the basic principles | worker did not lose his right to the guaranteed wage 
underlying the phenomena involved. Transitory for the intervening period. 

phenomena, such as surges and lightning effects, are | 
treated next, followed by a chapter on short-circuit | 
effects and the questions involved in the breaking of | 
high power values. Such equipment as is referred to 








There was a rise of one point in the official cost-of- 
living index figure in June. It was due to an increase 
in the average price of potatoes resulting from the 








If, for practical reasons, re-instatement has not been 
directed, even although the Appeal Board has found that 
descriptively is, of course, of English make ; frequent dismissal was not justified, the worker has been unable 
reference is also made to B.S.1. standards and specifi- to claim the guaranteed wage. The new Order corrects 
cations. There is little doubt that British manufac- | that anomaly by making it possible for the worker 


turers, who already have a high reputation in South 
America, will again be, well received there when war 
restrictions are lifted and demands for reliable equip- 
ment can be met. These well-produced handbooks 
should be particularly helpful to those who require 
to be able to refer in Spanish, both to equipment and 
the principles on which it works, and to understand 
specifications or communications sent to them in 
connection with contracts. 





DiesEL PowER ON RAILWAYS IN GREAT BRITAIN.— 
According to Modern Transport, there are at the present 
time 36 Diesel-electric shunting locomotives in operation 


to be given a right to guaranteed wages for the period 
between the date of dismissal and the date on which 
the final decision was communicated to the parties 
concerned. 





Commenting on the draft convention for a 40-hour 
week adopted at the 1937 I.L.O. conference, the council 
of the Cardroom Workers’ Amalgamation point out, 
‘in their latest quarterly report, that the subject is 
again being examined in detail by the Trades Union 
Congress. “ It is certain,” they say, “ that the demand 
will be vigorously pursued as a necessary post-war 
measure. The passage of time and the experience of 
other countries which have operated a 40-hour week 
may persuade us to deviate in detail from our policy 





on railways in this country. In addition, 39 Diesel rail- | of seven years ago, but our members will have the 
cars are said to be engaged on passenger and parcels | fullest opportunity of deciding such changes before any 
service. Nine more Diesel-electric locomotives and one | demand is made.” 

Diesel-mechanical locomotive are on loan to Government 
departments and industry. | 





The duration of the compulsory labour service now 





in force in China—it is designed to operate during off- 
season or vacation periods, or after regular business 
hours—is ordinarily 80 hours a year, or longer in 
exceptiona] circumstances up to a maximum of 160 
hours, and the hours may be spread over a period on 
condition that the work on any one day does not 
exceed eight hours and is not less than one hour in 
duration. a 

The work on which ‘‘ drafters ” are employed includes 
the construction of roads and irrigation works and 
service in connection with public-utility or other under- 
takings. So far as is possible, drafters are assigned 
work in areas in which their places of residence are, 
but in the event of employment being found for them 
at a distance of over five kilometres from their homes, 
board and lodging are provided free of cost. Medical 
care is likewise provided free of cost to the drafters, 
who are eligible for pensions in the event of their dis- 
ablement in the course of their service. 





It is stated in the Record of the Transport and 
General Workers’ Union that an application by the 
Trade Union side of the Conciliation Committee, for 
the scrap metal industry, for an increase of 4s. a week 
has been under discussion. The claim is based on 
advances that have been obtained in a number of 
industries and the rates paid in a “ large variety ” of 
other industries in which wage negotiations have either 
terminated in advances or are proceeding. The 
employers’ side of the committee expressed the opinion 
that the men had the opportunity of earning good wages 
by means of systems of payment by results and that 
no increase was justified. 








They were urged, however, the Record says, to 
reconsider the question, and, after an adjournment, 
offered to increase the existing minimum rate by 4s. a 
week. If, however, the time rate at present paid was 
already in excess of the minimum, they proposed, they 
said, to pay only such amount as would bring the rate 
up to the new minimum. The position of the piece- 
workers would be similar. The representatives of the 
unions involved were unable to accept this proposal, 
and as the employers would not vary the offer, they 
considered the question of referring the matter to 
arbitration. 





The Clerical Staffs’ Section of the Transport and 
General Workers’ Union report that in negotiations 
for improved holiday arrangements, covering the clerical 
staffs employed at a large engineering works in the 
north-east coast, it was agreed to apply the principle 
of full summer holidays for juniors on the same scale 
as for adults, such members of the staff with less than 
12 months’ service to receive holidays on the basis of 
one day a month. 





Replying to a question in the House of Commons 
last week, Capt. McEwen, Lord of the Treasury, said 
that 100 strikes had taken place in the coal-mining 
industry since June 6. Fifty-four strikes arose from 
demands for payments or increases in wages ; 30 from 
dissatisfaction with working conditions; eight from 
sympathy with dismissed workmen; and eight for 
miscellaneous reasons. Eighty-four strikes had been 
settled ; agreement was reached in five cases; work 
was resumed under pre-stoppage conditions in 52 cases ; 
and in the remaining 27 cases negotiations were to take 
place. Sixteen strikes still continued. 





In the House of Commons last week, Mr. Mander, 
the Liberal Member for Wolverhampton, E., asked the 
Chancellor of the Exchequer whether the administrative 
| measures contemplated by the Government to imple- 
| ment their employment policy, included the establish- 
ment forthwith, on a permanent basis, of a central staff 
qualified to measure and analyse economic trends and 
submit appreciations of them to the Ministers concerned. 





Sir John Anderson said that the central staff formed 
part of the machinery which the Government were 
planning to maintain on a permanent basis after the 
war to assist in carrying out the policy outlined in the 
White Paper on Employment Policy. That would 
involve developing and integrating staffs which were 
available at the present time, partly temporary and 
partly permanent, and action to that end would be 
taken at the appropriate moment. 





The Amalgamated Society of Woodworkers recently 
applied to the Shipbuilding Employers’ Federation for 
an increase of 2d. an hour in the wages of members 
employed on maintenance work in shipyards. In dis- 
cussions on the application, the parties “failed to 
agree,” and the dispute was referred to the National 
Arbitration Tribunal, which decided last week that the 
claim had not been established. 
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LOCOMOTIVE AXLEBOXES.* 
By E. 8. Cox, M.I.Loco.E. 
(Continued from page 60.) 

Four different types of coupled axleboxes are fitted 
to L.M.S. locomotives. They are illustrated in Fig. 11 
and particulars are given in Table III. The figures 
are based on conditions of engines as built new. Con- 
versions have been made at one time and another from 
solid bronze to manganese bronze and from man- 
ganese bronze to steel with pressed-in brass, but not 
in such numbers as to affect greatly the proportion 
given. 

Steel with pressed-in brass was standard on the old 
L.N.W.R., but bearing performance on these engines 
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It has little virtue as the additional surfaces | used to be called A.R.L.E. No. 
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2, and is now known 


increase the places where wear occurs, and the heat /as N.F.6.K. in the company’s present classification. 


transfer away from the bearing is poor. 


Its composition is: tin, 58 per cent. to 60 per cent. ; 


The object of the manganese-bronze type was to | lead, 24 per cent. to 31 per cent.; copper, 2 per cent. 


obtain good thermal conductivity without the dis- 
advantages of the solid brass box. 
|}many years, its disadvantages seem to outweigh its 
advantages. The manganese bronze is too soft to 
take a pressed-in brass, and is not itself a bearing 
metal, so it is necessary to confine the white metal 
| by bronze strips dove-tailed into the parent metal. 
These strips, even if carefully fitted into their grooves, 
and suitably located with pegs, tend to come loose 
in time and disturb the white metal. Where inside 
collars are fitted to the axles, this is particularly likely 
to happen, and where an engine is a heavy one with 
big side thrusts on the boxes, disintegration is in- 
evitable. The example may be quoted of the 70 Royal 
Scot engines, built with this type of box in 1927-30. 
In 1932 there were no less than 102 hot boxes. They 





were replaced by steel boxes with pressed-in brasses 


was and is below standard due to insufficient size,| to the original overall dimensions, and to the same 
excessive loads and inadequate oiling arrangements. | design as in the Stanier engines, in 1934, the collars 
The box of this type, now standard on all new L.MLS. | being at the same time turned off the axles. In 1939 


construction since Sir William Stanier’s advent, 
derives more from G.W.R. design and contains features 
which have raised locomotive bearing performance to a 
very high level. Generous bearing and radiation 
surfaces give a low unit loading ; the thin white-metal 





TaBLe III. 
Approxi- | 
Ref. in | = mate 
“ 4 Type. | Percentage| Type of Engine fitted. 
Fig. 11. | of Stock 
| Pitted. 





A Steel with pressed- ( (a) 18-3 | Includes all taper-boiler 
in brass 1 standard engines. 

| . (0) 13-9) Ex-L.N.W.R. types. 

B Steel or wrought | 21-2 Ex-Midland older ty 
iron with loose | and certain parallel. 
brass | boiler standard types 

Cc Manganese bronze) 13-2 


D Solid bronze 18-4 


More than one of 15-0 
above types on | 


same engine 





lining is unbroken by brass strips or oil grooves ; 
and there is a deep underkeep with a large oiling pad. 
The liability of engines to run a hot coupled bearing 
of this type is once in ten years per locomotive, so 
that the bogey of the hot bearing has been practically 
exorcised. 

Steel or wrought-iron with loose brass was a speciality 
of the old Midland Railway and it has persisted in 
certain of the “ Fowler” standard engines for coupled 
boxes other than driving. A survival from early 
days, when cast-iron axlebox bodies were common, it 
was retained after the advent of steel boxes probably 
because it suited the equipment and technique at the 


* Paper read at a meeting of the Institution of 
Locomotive Engineers, held in London on Thursday, 
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| ductivity. 
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the total number of hot boxes was six. The con- 
version was thus successful where unit loading was low. 
Overheated manganese bronze boxes often become 
deformed and these have to be scrapped. 

Since bronze is a bearing metal, no strips or white 
metal are needed on the flat surfaces of a solid bronze 
box when new, and it gives excellent thermal con- 
It has been stated* that such a box will 
run at 10 deg. F. lower temperature than a non- 
ferrous box otherwise identical. Where high bearing 
pressure is inevitable this may offer real advantage. 
On the other hand high capital value is permanently 
locked up by its use, and after a few reborings from a 
higher centre line the whole box must be scrapped 
and replaced, which is a waste of man hours even 
although the bulk of the material is recoverable. It is 
also weak mechanically unless it is made very heavy. 
L.M.S. experience with this type has been indeter- 
minate, since the size and design of the boxes on old L. 
and Y. and Caledonian engines were inadequate and 
they gave a poor record in wear and heating. No 


nd | experience has been gained with the solid brass box 


allied to modern design. 

The question may be asked why such a diversity 
of axlebox types persists in relatively large groups, 
and why conversion has not been undertaken to 
standardise on the best type. The answer is that 
unless a clear improvement in bearing performance 
is to be obtained, the change cannot be justified 
financially. Experience has shown that where bear- 
ing pressures are excessive, no variation in the design 
of the box is much help in reducing wear or numbers 
of hot boxes. Where bearing pressures are low, as 
in the smaller older engines, bearing performance, 
though not up to modern standards, is not in general 
bad enough to give scope for sufficient improvement to 
pay for the change, which in most cases would involve 
changes in the spring gear besides merely substituting 
another design of box. 

The white metal used on the L.M.S.R. in peace- 
time conditions for all locomotive bearings was what 





* “ Notes on Rolling Stock Bearings and Lubrication 
Problems,” by R. C. Case, Proc. Inst. Loco. E., 1939. 


to 6 per cent. ; and antimony, 9 per cent. to 10 per cent. 


Though used for| The axlebox body, if of the solid bronze type, or the 


bronze shell containing the white metal, in the pressed- 
|in or loose-brass types, consists of: copper, 83 per 
cent. to 90 per cent.; tin, 6 per cent. to 9 per cent. ; 
zinc, 2 per cent. to 4 per cent. ; and lead, 2 per cent. to 
4 per cent. 

A recent paper* described very fully the metallurgical 
aspects of bearing metals with extended reference to 
L.M.S. practice, and there is no more which need be 
said except to underline once gain the great importance 
of bonding. 

Whatever the general design of the axlebox, the 
arrangement of the bearing surface itself, as regards 
the extent and thickness of the white-metal lining, 
can be independently varied. Fig. 12 shows three 
8 of development. For many years the deep 
pocket shrouded with brass all round as at A held 
the field. This deep pocket allowed the brass to be 
re-bored from successively higher centres a consider- 
able number of times before the white metal eventually 

became too thin. On the other hand it was not custom- 
| ary to machine the bottom of the deep cast-in pockets, 
so that bonding of the white metal to the brass was 
often very poor, with subsequent failure of the bearing. 

In 1932, Sir William Stanier introduced to the 
L.M.S.R. the idea of the thin layer of white metal 
not shrouded at the sides, but only at the ends, thus 
allowing the brass to be machined before the metal was 
applied, to ensure a perfect bond. To give increased 
surface for effective bonding, this machining took the 
form of serrations, six to the inch, as shown at B in 
Fig. 12. The shrouding all round, previously necessary 
to prevent the thick white metal from spreading under 
load; was no longer necessary since the tendency to 
spread almost vanishes if the metal lining is made suffi- 
ciently thin. This arrangement brought with it the 
further advantage that, with suitable adjustment of the 
oil supply arrangements, the actual bearing surface 
could be made to consist of an unbroken white-metal 
surface. The design has proved entirely satisfactory 
where bearing pressures have been reasonable, although 
it necessitates increased machining hours. Some con- 
troversy has arisen over its application, to heavily 
loaded bearings, the claim being made that when the 
| metal wore thin under the qpnstantly repeated blows 
lof the piston load, the presence of the serrations 

initiated disintegration of the metal. This, however, 
|is very difficult to prove or disprove; many white 
metal surfaces, ‘* caught in the act,” show crumbling in 
lines at right angles to the serrations, contrary to 
expectations. Improvements in bonding, due to 
research in methods and control, seem to overcome 
the need for serrations altogether, and the latest L.M.S. 
arrangement is as in C, with } in. thick metal bonded 
to a plain machined surface. This thickness is the 
dimension shown on the drawing and actually it is 
necessary to allow an upwards tolerance on this value. 
There are practical reasons why this upper limit should 
be as high as possible and a point on which information 








* “ Railway Bearing Metals,” by J. N. Bradley and 





H. O'Neill. ENGINEERING, vol. 154, pages 298, 318 and 
339 (1942). 
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ig still sought is what is the maximum thickness such 
an unshrouded lining can attain before the metal 
begins to flow and extrude along the length of the 
bearing under the effect of load ? 

The L.M.S.R. has had scale experience of the 
oils shown in Table IV for motive bearing lubri- 
cation in recent years. The first of these oils was and 
still is the general standard which has proved satis- 
factory with all normally loaded bearings, and is the 
oi] associated with the bearing performance given 
by the modern steel boxes with pressed-in brasses. 
The use of this oil compounded with free fatty acid 


of variations in the viscosity of oil and the vagaries of 
the driver. A criticism is that the quantity of oil fed 
in a given time is dependent on — A very large 
Lat goer of bearing trouble is, however, associated 
with bearing pressure rather than speed, and a setting 
of the pumps which ensures sufficient oil when slogging 
heavily at 15 m.p.h. may feed an excess of oil at 
45 m.p.h. Also, it is impossible to “‘ nurse” a bearing 
i to heat up by increasing the individual feed. 
Trimming feed is directly affected by oil viscosity, 
2 of worsted, and depth of oil in the oil box, 
esignated rate of feed is slightly increased as 


























TABLE Iv. 
+> i ae | 
| Specification. 
Designation. Purpose Compestiten. Per Cont | Sp. Gr. at Viscosity Redwood 
60 deg. at 140 deg. 70 deg. 
| Not Above: | Not Below: | Not Above 
j ' 
(1) T General axlebox lubrication ill { pom minera) " 0-930 | 170 | 1,750 
pe .. oe —_ os om 
(2) T | General axlebox lubrication -| { Dark mineral. . 98-5 | 0-930 175 2,100 
(1g per cent. | Free fatty acid 15 | _- — _ 
FF. | 
(3) Sup. cyl. off | Axleboxes on 0-6-0 Standard No.4 Ft..| Dark mineral. . 95 0-915 Not above _ 
| | Saponifiable oil 5 — 920 a 
r") “ | Coupled boxes .. ““ Le ..| {Dark mineral..| 85 0-915 180-190 1,530-1,615 
0-6-0 Standard No. 4 Ft | Rape 15 } _ _ _ 
0-8-0 Standard No. 7 Ft 
0-8-0 ex L.N.W. G1, G2 
(5) Straight Axleboxes on shunting engines . Dark mineral oil — 0-935 180-200 2,200 
Mineral OU 








instead of rape was undertaken as a precautionary 
measure 80 a8 to have a ready alternative should there 


be any interruption in the supply of rape under wartime 
conditions. With apthonieal Whetoation it has given 
fairly satisfactory results, but with trimming feed some 
adjustment in the number of trimmings was found 
desirable as this compound has not such good siphoni 
properties. The next two oils are attempts to deal 
with the problem of the overloaded bearing, where a 
greater film strength and degree of that elusive pro 
“ oiliness " was obviously desirable to withs the 
pulsating and heavy loads on the large inside-cylinder 
engines. The use of superheater cylinder oil may seem 
unusual. Although open to criticism as a bearing oil, 
it was introduced on the 0-6-0 class 4 freight engine 
at a time when heated bearings were becoming especially 
troublesome. It was successful in arresting the upward 
trend, although ——— no actual improvement. 
It could only with a mechanical lubricator, and 
has now been superseded. 

A welcome reduction in hot boxes on overloaded 

i has resulted from the introduction of the 
“W” oil which not only was compounded with 15 per 
cent. of rape, but was specially produced by the oil 
companies to meet the need, and was based on investi- 
gations originally carried out by the L.N.E.R. This 
oil is now standard for the classes of engine indicated 
in the table, but is more expensive than the other oils. 
Straight mineral oil is used on engines wholly 
on shunting, where runs are very short and the average 
box temperature is probably low, even though, with a 
high degree of full-gear working, resultant box loadings 
are high. 

It seems probable that bearing performance improves 
within limits with improvement in quality of oil, and 
indeed provision of the best oil obtainable seems to be 
the only palliative in the case of overloaded bearings. 
Rape oil is the most satisfactory compounding medium 
and is especially desirable when trimming feeds are 
used because it promotes ready siphoning. It also 
assists in providing continuity of lubrication where 
the oil film tends to become broken down by the 
Saree loads. Whether the modern moderately 

aded bearings would run satisfactorily on straight 
mineral oil is a debatable point. There seems no reason 
why they should not, but British chief mechanical 
engineers have so far been unwilling to take a risk. 
Having found a satisfactory oil, there is much to be 
gained from resisting change since even the most 
mnocent-seeming alteration often brings a string of 
consequences behind it. A high degree of uniformity 
in the chosen oil is essential if trouble with trimming- 
feed engines is to be avoided. 

Mechanical versus trimming feed is an issue which is 
still in the balance in British practice. Two railways 
employ the former in their latest designs, one employs 
the latter, and the remaining company uses neither, 
nor, indeed, any type of feed external to the axlebox 
itself. All railways have > numbers of engines in 
their stock with trimming feeds as it was universal 
until well after the advent of superheating. The 
L.M.S.R. have for many years incorporated mechanical 
lubrication in all new construction. Their view was 
that of all the variables affecting bearing performance, 
many of them uncontrollable, here is one, namely, 
quantity of oil feed, which can be subject to exact 
control; the modern mechanical lubricator measures 


the engine gets going, since the temperature of oil 
boxes generally rises during a run, but otherwise no 
account is taken of variations in speed or load. This 
| raises the question as to the correct quantity of oil 
| to feed. Each pump on the L.M.S. mechanical lubri- 
cators is set to feed between 2 oz. and 4 oz. of oil per 
100 miles, according to service. Far less than this is 
probably required for the actual lubrication of a smooth 
running ing, but where the journal is delivering 
sharp blows to the ing in the course of each revolu- 
tion ample new oil is m to counteract the momen- 
tary interruptions to the oil film. Conversion from 
trimming feed to mechanical lubrication can rarely be 
justified since it only attacks one of many factors, but 
there is one of the adjuncts to mechanical lubrication 
which could be applied with advantage to the other 
type, namely, the flexible connection on the axlebox. 

reinforced flexible oil-hose now standard, with 
positive union connections at both ends, ensures the 
oil getting to its destination, whereas the various kinds 
of telescopic metal pipe arrangements, so common 
with oil-box feeds, often does quite the reverse. 

Fig. 12 shows different forms of oil grooves. The 
straight groove on the vertical centre line, shown at 
D, which was the most usual on the earlier engines, 
is actually correct at tom Se 
in the case of inside-cylinder engines working heavily, 
but is incorrectly for coasting conditions. The 
arrangement of two grooves at 40 deg. to the vertical 
centre line, F, or its relative, the oval oil groove, E, 
in the crown, appear to be the best compromise from 
the point of view of oo the oil reaches the 
journal under every possible condition. The oval 
groove, however, is not amenable to shrouding with 
brass and wiping over of the white metal into the 


| primarily for 


railway has, however, a preponderance of outside- 
cylinder engines with generous sized i The 
felt or worsted underpad, like the trimming, gives a 
variable feed ing on oil viscosity and on the 
quality of the oil and the textile as delivered. A 
possibility which has not been explored very far is 
that of conducting heat away from the bearing by 
circulation of an excess volume of oil, by means of an 
axle-driven pump contained within the keep itself. 
A proprietary brand of American axlebox takes this 
idea a certain distance, but it seems capable of further 
development. 

Axlebox wear may reach a magnitude at which the 
engine rides too roughly to continue in service with 
reliability. The mileage at which this occurs is a 
decisive one, since it plays a large part in determining 
the mileage at which the engine has to be taken out 
of traffic for classified repair. The average mileage 
from new or general repair to first service repair on 
the L.M.S.R. was 64,000 miles for all engines in 1939, 
and up to 75 cent. of engines come in at this repair 

Son condition. Tyres are usually turned 
at the same time, but if tyres alone were the criterion 
the average mi would often be higher. Mileages 
for the different classes of engine with low bearing 
pressure and modern box design are : i 
90,880; 3-cyl. Class 5X 4-6-0, 95,490; 3-cyl. Royal 
Scot, 63,513; 2-cyl. Class 5, 4-6-0, 74,303; 2-cyl. 
Class 8, 2-8-0, 62,174 ; and 2-cyl. Class 5, 2-6-0, 67,633. 
In these classes the boxes have had no attention during 
mileage stated except in the rare case of hot boxes, 
d this gives a fair impression of the performance of 
the modern axlebox as at present designed. There is 
some distance still to go before box performance can 
be made to coincide with the mileage between boiler 
changes which, in the same year, was 114,000. 

On classes of engine having a high incidence of hot 
boxes, the mi between classified repairs is not a 
box performance. Consider, for 
Class 4 0-6-0 freight — which 
averaged 60,700 miles from general to service 
repair in an average period of 24-5 months. Careful 
ially examined every 
5,000 miles show that wear in these driving boxes 
becomes excessive at 35,000 miles to 40,000 miles, and 
if wear were the only arbiter, these engines would 
require classified repairs at about that mileage. Each 
engine in this large class, however, runs a hot box 
on the average once in 20 months, and since the 
majority of such cases are driving boxes, and it is 
driving boxes which wear most severely, and since, 
also, both boxes on the same axle are often remetalled 
and brought back to standard after a case of heating 
on one of them, the effect is that these boxes are, in fact, 
receiving an intermediate but unclassified repair, and 
each engine has had some or other of its boxes, usually 
the most badly worn, repaired in this way once during 
the period from one classified repair to the next. In 
such cases, therefore, shopping mileage is not a true 
measure. 

The wear on the axleboxes themselves cannot be 
disassociated from that of the adjacent horn guides, 
wheel-boss faces and axle journals. Table gives 
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groove is sometimes experienced. 

All the above arrangements break up the 
continuous surface of the bearing, and it was to avoid 
this that the centre-line type of oil feed, shown at G, 
was introduced. This has been described before* ; it 
has been very successful and is standard on all 
moderately-loaded modern boxes. It has not been 
successful, however, on bearings with excessive loadings 
in the region of the horizontal centre line, since some- 
times the oil holes become made up with the smearing 
of the brass over their exits as roll develops, and lubri- 
cation is cut off. In any case oil is introduced at a 
point of maximum pressure, so that reversion to oil 
grooves 40 deg. from the vertical centre line has had 
to be made. 

Of equal importance in the application of oil to the 
bearing is a good underpad housed in a withdrawable 
keep which is deep enough to contain an auxiliary 
supply of oil, and can be freely withdrawn for inspection. 
This is really self-evident, but like so many other 
things, it is extraordinarily difficult to apply to older 
engines without quite disproportionate expenditure. 
A common and pernicious feature of past design was 
the recessing of the spring-link pin into the body of 
the keep, for this made provision of a good pad almost 
impossible, and, as the keep could not be withdrawn 
for inspection, the condition of the pad could not be 
observed until the wheels were dropped. The G.W.R. 
has di with upper feed on its modern engines 
and relies on underkeep and pad for coupled-axlebox 
lubrication, the pad in this case being of felt. That 








out the same volume of oil per pump stroke accurately 
for as long as there is oil in the reservoir, irrespective 


* Presidential Address by W. A. Stanier, Proc. Inst. 
Loco. E., 1939. 


TABLE V. 
A 
— | om | eer 
+h 3 
—— oF box bp FF < % in. to 3 in. in- 
on crease Over new 
% in. trailing, be- | side. 
tween axlebox and 
— oe 
Lateral play, box in | 4in. each way . |y in. increase of 
horns clearance on each 
ee play, | 0-0075 in. on each |} in. roll on each 
in bearing le side of eentre line. 
on horizonal cen- 
Longtondinal pla 0-005 % in. total play o: 
ngitudt y. . ae ‘ > 2 
box in horn gap | 0-010 to total each side. 











particulars of clearances allowed when new, and the 
average value of these elearances at which shopping 
usually becomes necessary. For the most part these 
measurements can only be taken accurately after the 
wheels have been removed from the —_ . _—_ 
are initially proposed for shopping on Running Shed 
Locomotive Superintendent’s reports, and only in rare 
cases are figures of actual wear available on which to 
make a shopping decision. Although apparently rough 
and ready, these reports are a good criterion when 
related to the individual engine mi and the 
average mileage of which the class as a whole is known 
to be capable. Engines which have to be accepted for 
shopping at a lower mi than usual are always 
investigated individually. The decisive wear which 
influences the shed reports is “ knock,” i.e., the total 





effect of longitudinal wear in the direction of the main 
frames, and it is only on high-speed engines that side 
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play affecting lateral stability also comes into the | 


picture. 

The flat wearing surfaces of the box which work 
against the steel wheel boss and horn block surfaces 
ean be either white metal or bronze. White metal of 
suitable composition, correctly applied, gives a per- 
formance much beyond that which its soft nature 
would lead one to expect, and its rapidity and ease in 
handling on the repair side is pre-eminent. On the 
other hand, dirt and grit, so often present, readily 
becomes embedded in its surface, so that it acts almost 
as a lap in scoring and grinding away the adjacent 
steel surfaces. ‘The bronze plate, studded on to the 
flat surfaces of the axleboxes, is sometimes proposed as 
® means of reducing rate of wear. The claim is that 
while wear of the bronze surface itself may be as 





great, the total wear of bronze plus steel may be less. 
So far as L.M.S. experience is concerned, these bronze 
liners have shown no clear advantage over white metal. 
They have a tendency to work loose on the studs 
which hold them. As a new attempt at this problem, 
35 new engines have recently been fitted with the 
bronze liner transferred to the steel horn block, where 
arrangements can be made for it to be bolted on, thus 
ae @ more substantial fastening than does the 
‘ormer method of studding to the box face. On the 
box itself renewable steel wearing strips are welded on 
to the steel carcase. 

Although dust and grit is not especially troublesome 
as measured by experience in certain other countries, 
it is probable that more efficient dust shielding would 
assist in reducing wear. On most of the older classes, 
and especially where axle collars remain, no dust 
shields are fitted on the L.M.S.R. Modern engines 
have shields on the inner side of the box. The most 
difficult point to shield is the wheel-boss side, and 
here no effective and practical solution has yet been 
found. Various interesting proposals for complete 
dust shielding were contained in the paper by R. C. 
Case, already mentioned. Another possibility is the 
use of the automatically-adjusted horn-block wedge 
so widely used in America. However, this has an 
uncertain effect on coupling rod centres and cylinder 
clearance, and the use of adjusting wedges of any kind | 
is a matter on which no clear decision has so far been | 
reached in this country. The advantage of being able 
to adjust the clearance at a major point of wear is 
obvious, but the possibility is that with another “ loose 
piece " the cure may be worse than the disease. 

It can be argued that only a small increase in box | 
mileage would reach the limit of tyre performance 





for which the engine would have to be shopped anyway. 
Tyre wear is a large subject on its own, but there is a| 
connection with the present subject, from the fact, | 
impossible to ignore, that, other things being equal, 
tyre wear is reduced as axlebox wear is reduced. The | 
case may be cited of two modern eight-coupled freight 

engine designs which may be called “ A” and “ B,” | 
the former an inside-cylinder engine and the latter 
outside, both having the same wheel diameter and 
both on comparable work. “ A" has 29,750 lb. tractive 
effort and 60-75 tons adhesive weight. “B” has 
32,438 lb. tractive effort and 63-1 tons adhesive weight. 
Driving axlebox diameter and length is 8} in. by 8.4 in. 
on “* A,” 8} in. by 10] in. on “ B.” Engine “ A,” due 
to its high resultant bearing pressure, develops excessive 
axlebox wear at low mi , and requires its coupled 
wheels to be re-turned at periods of about 35,000 miles. 
As against this, engine “ B,”’ with low bearing pressures, 
requires neither box repair nor wheel turning at under 
60,000 miles. The driving wheels wear on the tread 
more than the other cou wheels, and considerable 
trouble is experienced on “A” with coupling rod 
crankpins due to difference in diameters developing 
between the various pairs of wheels before they are all 
re-turned. The reason for this seems to be that when 
there is wear between the journal and its bearing and 
between the box and the horns, the uneven turning 
moment, of two-cylinder engines especially, can give 
rise, as the wheels revolve, to quarter slip during the 
transition period from maximum to minimum pressure 
against any given axlebox face. 


(To be continued.) 








Moror-Car TyRE WeaR.—<According to some tests 
carried out on motor-car tyres in the United States, the 
rate of wear of the least resistant tread material was eight 
times that of the most resistant material. A 6 in. x 
16 in. tyre has about 100 cub. in. of tread available, | 
and the distance run per cubic inch of tread wear was 
found to be from 210 miles to 350 miles in the case of 
natural pre-war rubber and only 42 miles to 85 miles in 
the case of reclaimed tyres. Substitute materials gave 
intermediate results. A full account of these results, 
together with a description of the methods employed in 
obtaining them, is given in Research Paper RP 1574, 
published by the National Bureau of Standards, U.S. 





Department of Commerce, and issued by the US. 
Government Printing Office, Washington, 25, D.C. 
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AERONAUTICS. 


558,685. Course and Speed Calculating Apparatus. 
Aron Electricity Meter, Limited, of London, and E. J. 
Riordan, of London. (5 Figs.) July 13, 1942.—The 
invention is a course and speed calculating apparatus for 
use with aeroplanes. A base plate has fixed on it a 
first ring 2, of which the inner edge is graduated in 360 deg. 
Within this ring, and to rotate in it, is mounted a second 
ring 3, of which the inner edge is also graduated in 
360 deg. and the outer edge has a datum mark 4. Within 
the second ring 3 and to rotate in it, is mounted a third 
ring 5 of which the inner edge is graduated from 0 to 
say 50 as shown, to represent wind speed in miles per hour, 
and the outer edge carries a datum mark 6. Within the 
third ring and to rotate in it is a central disc 7 bearing 
on its edge a datum mark 8 to co-operate with the scale 
on the inner edge of the third ring. The central disc and 
the rings are concentric with one another. The former is 
fixed to one end of a spindle 9 to the other end of which 
is fixed a crown wheel 10. The latter meshes with a 
pinion fixed on a threaded spindle 12 journalled at its 
ends in a pair of arms fixed to a hollow shaft mounted 
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about the spindle 9 and fixed to the third ring 5. Each 
of the three rings 2, 3, 5 has teeth 15 projecting from its 
inner edge with which projections mounted on the outer 
edge of its inner ring engage. When these projections 


engage with the teeth 15 on the adjacent ring the two | 


parts can only be moved together. Each rotary ring 
3, 5 and the central disc 7, however, is provided with 
a knob or handle to rotate it, this knob or handle being 
associated with means such that when it is pushed in 
or pulled out against the action of a spring the projec- 
tions are disconnected from the associated teeth 15, 
but when the knob or handle is released the projections 
re-engage the teeth. A nut 21 engages the threaded 
spindle 12 and is held from rotating by sliding engage- 
ment with a rod mounted between the arms parallel 
with the axis of the spindle. To the nut 21 is pivoted 
an eyelet 23 to which is connected one end of a graduated 
metal tape 24. The arrangement is such that the wind 
speed being given at the ground station, the central 
disc 7 is rotated (it being disconnected from the third 
ring 5) until its datum mark 8 coincides with the marking 
on the third ring indicating the speed. This has the 
effect of moving the nut 21 on its threaded spindle 12 to 
the appropriate position. The knob or handle on the 
third ring 5 is then operated to disconnect that ring from 
the second ring 3, whereupon the third ring is moved 
round until its datum mark 6 registers with the point 
on the second ring indicating the direction of the wind. 
This moves the threaded spindle 12 to an angle from 
zero or a centre line 25, representing that direction. The 
second ring is rotated until its datum mark 4 registers 
with the point on the first ring which indicates the com- 
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pass direction of the aircraft. This has th: effect. of 
further moving the threaded spindle 12 round in relation 
to the centre line 25 of the apparatus. The angular 
Position of the threaded spindle 12 and the position of the 
nut 21 on it then represents the direction and speed of 
the wind at the ground station in relation to the compass 
direction of the aircraft. A second threaded spindle 26 
is directed towards the axis of the central disc 7. 4 nut 
28 co-operates with this second spindle 26 and carries 
& pair of rollers side by side. The graduated metal 
tape 24 passes between the rollers in engagement with 
it and its other end, after passage over a roller 34, jg 
connected to a tensioning device. The tape 24 is grady. 
ated in miles per hour. The second spindle 26 can be 
rotated by a knob spindle 32 and bevel gears 33, to move 
the nut 28 so that the distance of the pair of ping or 
rollers 29 which it carries, from the axis of the central 
disc 7 or spindle 9, rep ts the air speed of the air. 
craft. The apparatus provides by the spindle 12 and 
nut 21 a first side of a triangle representing the direction 
and wind speed. A second side of the triangle, com. 
prised by the distance of the axis of the spindle 9 from 
the bite of the rollers or pins 29, represents the air speed 
and the compass direction of travel of the aircraft. The 
third side of the triangle represents the actual speed and 
direction of the aircraft in relation to the ground. The 
actual speed is read off on the graduation marking on the 
tape where it passes between the pins or rollers 29. 
( Accepted January 17, 1944.) 


MOTOR VEHICLES. 


556,838. Centrifugal Clutch. The Northern Generaj 
Transport Company, Limited, of London, and G. w., 
Hayter, of Gateshead-on-Tyne. (7 Figs.) April 25, 
1942.—The clutch is of simple construction witb rela- 
tively few parts and has positive-action manual engage- 
ment or disengagement mechanism. The clutch parts are 
mounted within an engine flywheel in the usual manner 
and a series of ball-weights 5 is housed between the free 
face of the annular pressure plate 2 and a carrier 4. 
The pressure plate has apertures near its rim to receive 
cups 2+ open towards the flywheel, each containing a 
spring 9, which bears on the head of a stepped bolt 8. 
These bolts pass at their smaller diameters through 
closely fitting apertures in lugs 4) on the carrier 4 
secured in the flywheel cover 6. Between the latter 
and the carrier are springs 7 located in cups on the 





| cover and tending to hold the carrier 4 against the 


| from the clutch linings. 


| ferential recess in the carrier 4. 


shoulders ef the bolts, while the springs 9 mounted on 
the pressure plate normally hold the latter disengaged 
In this position of the parts, 
the flywheel being at rest, the balls 5 are in their inner- 
most positions resting on the inner wall 11 of the circum- 
The other wall 19 is 
conical towards the pressure plate 2 with respect to the 


| axis of the carrier and is grooved to guide each ball 











separate from the adjacent ones. When the flywheel is 
rotated at above a given speed, the bails move outwards 
along the grooves and force the carrier and pressure 
plate apart, each against its springs, until the pressure 
plate 2 causes engagement of the clutch linings. In this 
position of the parte the balls rest against a stop flange 
on the free face of the pressure plate. To provide for 
manual disengagement of the clutch irrespective of the 
speed of the flywheel, a pedal is connected through 4 
collar and toggle levers of usual construction to the 
pressure plate, and, when depressed, withdraws the 
pressure plate away from the friction linings. This 
movement also displaces the carrier 4 in the same direc- 
tion against its springs 7, the balls 5 still being in their 
outermost positions when the flywheel is rotating at 
above the given speed. Release of the pedal re-engages 
the clutch under the action of the springs 7. To engage 
the clutch when the flywheel is stationary the pedal 
lever is formed with a tail 136, so that depression of the 
latter moves the pressure plate 2 towards the linings. 
The carrier 4 naturally tends to follow up this movement, 
under the tension of its springs 7, but is arrested after 
a short travel by shoulders on the ped bolts 8. Re- 
lease of the tail 13b of the pedal causes disengagement 
of the clutch under the action of the springs 9. (Accepted 
October 25, 1943.) 
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STRENGTH OF RAILWAY 

SLEEPER ASSEMBLIES. 

By F. C. Jonansen and J. C. Loacu, 
(Continued from page 42.) 


Test Results: Series 2.—The average results of a 
number of strictly comparable compression tests 
upon oak keys, and steel keys of the design out- 
lined in Fig. 11, are plotted in Fig. 8, together 
with the average results obtained with oak 
keys in the first series of tests on 19 sleepers, 
already described. The curve a represents teste 
with steel keys and elastic spikes; curve 6, oak 
keys, with elastic spikes; and curve c, oak keys 
in conjunction with screwed chairs. Over the 
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loading range from 6 tons to 16 ‘tons (tending to 
cause spread of gauge), the compression of the 
steel keys was found to be a little greater than that 
of the oak keys. Taken as a whole, however, the 
disparities between the average results for the 
different types of key were less than the disparities 
in compression observed among nominally identical 
keys of the same type. It may be accepted, there- 
fore, that, while the steel and oak keys tested were 
of about equal merit as regards immediate com- 
pression under load, the steel keys showed certain 
advantages in respect of a smaller initial com- 
pression during the initial ‘‘ bedding in” stage of 
service, an absence of permanent deformation after 
extensive compression, and greater resilience under 
varying transverse load upon the rails. 

The predominant part played by the chair 
fastenings in resisting gauge spread led to the 
concentration of attention upon numerous varia- 
tions in these components in the successive series of 
tests described below. The first of these investiga- 
tions was carried out upon elastic spikes used in 
conjunction with the standard pattern of bull-head 
rails and appropriate chairs. It comprised a some- 
what tentative experiment, partly intended to 
explore the possibilities of such a combination, to 
indicate desirable modifications in the design of 





the chair, and generally to reveal the technique of 





using, and the performance characteristics of, a 
relatively novel type of fastening. Two varieties 
of spike are shown in the assemblies in Figs. 10 
and 11, on this page, in comparison with the Great 
Western Railway assembly (Fig. 9) of a chair with 
serrated base, secured by two {-in. bolts. The spike 
is really designed for use with flat-bottom rail 
laid on baseplates, and is made of a single length 
of §-in. by *-in. spring steel, doubled upon itself 
at the driving point and fashioned to the shape 
of a swan-neck or crook at the end of a straight 
shank. Effectively, therefore, the shank is of 
§-in. square section, while the crook acts as a 
double-leaf spring, at one end fixed to the sleeper 
by the shank and at the other holding down the 
base-plate and flange of flat-bottom rail. A suffi- 
cient holding-down force is achieved by driving the 
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spike a little beyond the stage when the crook first 
makes contact with the base of the chair or other 
surface which it is required to hold down. The 
transverse friction between base-plate and sleeper, 
together with the advantage of ridges on the under- 
side of the base-plate fitting into grooves in the 
top of the sleeper, contribute to withstand lateral 
forces on the rail. Additional resistance to Hori- 
zontal movement is achieved by the fact that the 
spikes are driven into the sleeper through holes in 
the base-plate. 

This first series of tests with elastic spikes, used 
in combination with chairs and bull-head rail, was 
thus doubly experimental, with the objects not only 
of investigating the general characteristics of the 
spikes in relation to spread of gauge, but also of 
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ascertaining the best way of using them for holding 
chairs carrying bull-head rails. The cast-iron chairs 
used, suitable for 95 lb. per yard rail, were some- 
what modified from the standard pattern by having, 
on the outside, one web to the chair jaw, and two 
raised circular bosses to receive the spring ends of 
the spikes, while on the inside were two jaw webs 
and one boss. The base of the chair, 14} in. by 
8 in., giving an area of 115 sq. in., was provided 
with notches § in. wide by } in. deep to receive two 
spikes.at the outer end and one centrally-disposed 
spike at the inner end. The chairs were spiked 
directly on to adzed flat seats on the sleepers, 
without felt pads. The woods tested with elastic 
spikes were sawn Western hemlock, sawn Douglas 
fir, and hewn Baltic fir. Three good-quality sleepers 
of each wood were used, one having new oak keys 
in the chairs, and the other two being fitted with a 
new pair of steel keys. 

The spikes were driven into } in. diameter holes, 
machine-bored with a Morse drill (not an auger, as 
would be used for routine preparation at the sleeper 
depot) right through the sleepers. The final stage 
of the driving operation was not wholly successful, 
to some extent on account of the fresh condition of 
the creosote in the sleepers, which acted as a lubri- 
cant to the shafts of the spikes, the wood round the 
holes being saturated. Except in the case of Douglas 
fir, which absorbed relatively little creosote, the 
final $ in. of driving pushed the spikes away from 
the chair, so that their shanks no longer fitted 
snugly in the prepared notches at the chair ends. 
In the worst case—Baltic fir—where the creosote 
absorption was large, the final drive against the 
spring in the crook could not be fully achieved. 
The shank of the spike was insufficiently gripped by 
the sleeper and slipped up again after each driving 
blow, the hole being widened by side cutting at 
the edges of the shank and lubricated by the excess 
of creosote, 

Test Results: Series 3.—The conditions and pro- 
cedure of the tests with elastic spikes were the same 
in all essentials as those described earlier, the vei tical 
load on each rail being maintained constant at 
10 tons, while horizontal load was applied in incre- 
ments of 2 tons, a short interval after each increment 
being allowed for “settling” before the gauge 
spread and its component factors were measured. 
The following notes cover the more prominent 
features observed during the progress of the tests. 

A slight preliminary “‘ bedding down ’”’ occurred 
with oak keys, but not with steel keys, the latter, 
as a rule, being compressed at an increasing rate 
to the extent of nearly 0-2 in. at about 12 tons 
horizontal load at rail-head level, and thereafter 
sustaining only slight additional compression. It 
is noteworthy that, due to leverage, the load actually 
applied to compress the keys is about twice the 
test load applied to the rails. The steel keys re- 
gained their original size and shape after the tests, 
but the oak keys were permanently deformed. 

Spread of chairs was barely measurable at the 
lowest loads, and proceeded at a low but steadily 
increasing rate up to loads of about 8 tons. A stage 
was then reached (in all cases where the shanks of 
the outer spikes had been pushed a little way from 
the end of the chair base by the driving operation) 
where the static friction between the chair and the 
sleeper, or between the chair bosses and the heads 
of the spikes, was overcome; and the chair under- 
went a sudden transverse movement, such as to 
bring the notched end of the chair base hard up 
against the shanks of the outer spikes. Tilt of the 
chairs, due to lift of the inner ends, which were 
secured by only one spike, and (to a somewhat less 
extent) due to depression of the outer ends, pro- 
ceeded simultaneously with transverse chair spread. 
As horizontal loading proceeded, the general 
behaviour of the spikes was, as expected, a small 
increased deflection of the crook of the inner ‘spike 
‘and a gradual forcing of the shanks of the outer 
spikes horizontally int® the wood of the sleeper. 
With the Douglas fir and (to a slightly less extent) 
the Western hemlock sleepers, the spikes remained 
in contact with the bosses on the chairs up to loads 
of about 16-tons and 12 tons, respectively. In the 
case of Baltic fir, however, the spikes left contact 





with the chairs at about 8 tons, and by 12 tons all 
the outer spikes were driven back into the wood, 
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the crooks of the spikes being raised above the 
bosses and not holding the chairs down at all. At 
the inner ends, the spikes were withdrawn from the 
Baltic fir sleepers in a series of jerks. The spikes 
were clear of the chairs at 12 tons horizontal load, 
and the principal constraint against tilting was the 
vertical 10-ton load applied to each rail. 

An interesting point of difference between the 
elastic spikes and the screws of the previous tests 
was that the spikes (doubtless, due to their being 
made of high-tensile spring-quality steel) were not 
permanently bent; they tended, indeed, to cut 
their way into the wood rather than to bend tem- 
porarily to any great extent along the shanks, this 
action being facilitated, perhaps, by their sharp 
edges as compared with the circular cross-section 
of the screws. An important feature of the progress 
of failure, consequently, was the prising up of the 
outer spike-crooks (following lift at the inner end 
of the chair, held by only one spike) which caused 
the shanks of the outer spikes to cut into the wood 
and subsequently to reduce the resistance to trans- 
verse (i.¢., outward) movement of the chairs. It 
was thought that this action explained the very 
rapid increase in rate of transverse chair movement 
at the highest loads, exemplified by Fig. 12, on 
page 81, for good quality hewn Baltic fir sleepers, 
but equally characteristic of Western hemlock. 

The mechanical properties of all the sleepers were, 
on the whole, good. The tilt of the chairs forced 
the outer ends of the bases into the wood, and there 
was a general tendency at the high loads for a top 
layer to start splitting. Two of the Western hem- 
lock sleepers were split vertically, though not ex- 
tensively, by the spikes for a little distance beyond 
the chairs at the highest loads attained. 

As regards overall spread of gauge, the Western 
hemlock sleepers gave rather better results than 
Baltic fir, Douglas fir being decidedly the best of 
the three woods tested, though its superiority was 
not very marked at horizontal loads below about 
4 tons. This order of merit, while completely in 
accordance with that for screw-fastened chairs 
fixed to good-quality wood, was somewhat different 
from the overall order of merit deduced from tests 
with screw-fastened chairs on sleepers of good, 
intermediate and bad quality. In the tests with 
spike-fastened chairs, it appeared likely that the 
relative merits of the different sleepers were to be 
associated rather with the extent of creosote pene- 
tration than with the type of timber. At loads 
above 4 tons, the gauge spread was generally less 
with spike fastenings than with screws—a feature 
which was not obvious with Baltic fir until 6 tons 
or over. It is noteworthy that the ultimate hori- 
zontal loads sustained by Baltic and Douglas fir 
sleepers were substantially greater for elastic spikes 
than for chair screws, and that for none of the three 
timbers was the overall spread sensibly affected by 
the type of key, whether oak or steel. 

The separate contributions to gauge spread, and 
the good agreement between the sum of the various 
components and the overall spread as directly 
measured between the rail-heads, are exemplified 
in Fig. 12, page 81. The curve numbered | shows 
the total spread of gauge, by the addition of the 
separate contributions, and curve 2, by direct 
measurement ; 3, the transverse movement of two 
chairs ; 4, the lift of two chairs; 5, the depression 
of two chairs; 6, the compression of two keys ; 
and 7, the camber and elongation of the sleeper— 
these readings being so close that the respective 
curves coincide. The general characteristics of these 
curves are similar for all three types of wood and 
call for little comment ; except, perhaps, the remark 
that all factors associated with the elastic spikes 
exhibit good properties up to horizontal loads of 
about 6 tons, but begin to deteriorate rapidly at 
the higher loads. In particular, the transverse 
movement of the chairs at loads up to as much as 
10 tons or 12 tons is numerically much smaller, as 
well as being a much smaller proportion of the 
whole, than was found to be the case with screw- 
fastened chairs. With elastic spikes, moreover, 
transverse chair movement tends to contribute less 
to gauge spread than chair lift at the inner end. 
(Western hemlock shows this tendency less than 
Baltic fir and Douglas fir.) Screw-fastened chairs, 
on the other hand, contributed far more to gauge 








spread by transverse movement than by tilt. 
Several factors are probably influential in pro- 
ducing this contrast. First, the screwed chairs 
were separated from the sleeper by tarred felt pads, 
which would have a lubricating effect, facilitating 
transverse movement but not affecting chair lift. 
Secondly, the screwed chairs had two screws at the 
inner end of the chair, which may reasonably be 
expected to resist chair lift more than the single 
spike at the inner end used in the present tests. 
Thirdly, the elastic crook of the spike should, in the 
early stages associated with low loads, resist lift 
less than the positive grip of two screws. Fourthly, 
the lift of screws should be less affected than that 
of spikes by the lubricating properties of creosote 
absorbed by the sleepers. In this last connection, 
it is significant, perhaps, that the gauge spread 
due to tilt of spiked chairs is markedly greater, at 
loads above 6 tons, in the case of the extensively 
impregnated Baltic fir than for hemlock or Douglas 


for the different sets of keys were, however, less on 
the whole than the disparities in compression 
observed between different keys of the same set. 
It may be accepted, therefore, that steel and oak 
keys are of about equal merit as regards compres. 
sion, and that steel keys offer the advantayes of a 
smaller initial compression during the “ bedding 
down "’ stage, more resilience under varying load, 
and an absence of permanent deformation after 
extensive compression. 

The principal conclusions drawn from the tests 
on elastic spikes may be summarised as follows. 

(1) The performance of elastic spikes is satis. 
factory at horizontal loads up to about 6 tons, 
At that load the overall spread of gauge is about 
0-4 in., but the spread due to factors depending 
on the spikes is less than 0-1 in. In the case of 
Douglas fir sleepers, the gauge spread associated 
with the elastic spikes does not exceed 0-1 in. for 
horizontal loads up to 10 tons. 





fir, which contained only moderate and small 
amounts of creosote, respectively. 

As might be expected, the contribution to spread | 
due to the lift of the inner ends of the chairs is| 
generally greater than that due to the depression 
of the outer ends, and considerably greater also 
than the inner-end lift measured for screw-fastened 
chairs. Finally, the contributions due to deflec- 
tion and extension of the wood of the sleeper are, 
as found in the previous tests, relatively negligible. 

The foregoing discussion of the relative merits 
of the three different timbers, on the basis of overall 
gauge spread, is valid to the extent that all the 
tests revealed similar characteristics as regards the 
camber and elongation of the sleepers and the com- 
pression of the keys. The more important objective 
of the spike tests, however, was to observe the per- 
formance of the elastic spikes driven into the different 
kinds of timber; and, for such a comparison, the 
only relevant factors are the contributions to spread 
of gauge associated with movement of the spikes. 
Fig. 13, on page 81, has been drawn accordingly 
to show, for three sleepers of each kind of wood, the 
average gauge spread due to the total chair move- 


(2) At the higher loads, the total gauge spread 
for a given timber is somewhat less with elastic 
spikes than with screwed fastenings. The ultimate 
loads sustained are greater for elastic spikes than 
for screws. 

(3) The behaviour of elastic spikes is detriment 
ally affected by the lubricating effect of the creosote. 
When the quantity of creosote round the pre-bored 
holes is excessive, the spikes cannot be properly driven 
and they are imperfectly gripped by the wood. The 
intrinsic properties of the different sleeper materials 
appear to be masked by the effects of the creosote 
absorbed. 

(4) At low and moderate loads most of the yauge 
spread is due to compression of the keys. Steel and 
oak keys are similar in this respect, but steel keys 
can sustain high loads without permanent deforma- 
tion. 

(5) The general performance of elastic-spiked 
chairs would probably be much improved if the 
present resistance to transverse chair movement 
could be combined with greater resistance to lift 
at the inner end of the chair, which could be 
improved by two spikes inside the rail and one 





ment, comprising transverse displacements, lift of 
the inner ends and depression of the outer ends of 
the chairs. The curves a, b and c show, respectively, 


the order of merit—Douglas fir, Western hemlock, 


and Baltic fir—thus confirming exactly the conclu- 
sion deduced from the measured overall gauge 
spread. 

It should be remarked again that the above order 
is closely related to the amount of creosote pene- 
tration, Baltic fir having the greatest creosote 
absorption and Douglas fir the least. The relatively 
early stage at which the chairs on Baltic fir sleepers 
began to tilt and move transversely can be directly 
associated with the fact, mentioned earlier, that 
the spikes could not be fully driven into this wood. 
In this connection, it is noteworthy that, in the 
case of Baltic fir (and, to a less extent, in the case 
of Western hemlock) sleepers, the creosote had 
penetrated mainly into the sapwood on the side 
to which the chairs were spiked. Any influence 
of the creosote was presumably greater, therefore, 
than if the spikes had been driven from the opposite 
face. This consideration leads to the tentative 
suggestion that, where elastic spikes are used with 
sleepers such as Baltic fir, which absorb a lot of 
creosote, the sleepers should be laid with the sap- 
wood downwards. The spikes could thus be driven 
into the heartwood, which is less deeply impreg- 
nated with creosote, and hence have a better grip 
in the wood. The advantage gained by this pro- 
cedure might more than outweigh any advantage 
of the contrary practice. 

A striking feature of Fig. 12 is the large proportion 
of total gauge spread contributed, especially at the 
lower loads, by the steel keys. This is mainly 
due to the relatively small transverse movement of 
the chairs, when fixed with elastic spikes ; but it is 
also true that the steel keys exhibit rather different 
compression characteristics from those of oak keys, 
and that the keys used in the flexible-spike tests 
proved to be a little more compressible than those 
used previously with screw-fastened chairs. Over 
the loading range from 6 tons to 16 tons, the steel 
keys were compressed rather more than the oak 
keys. The disparities between the average results 


outside. It is thought, however, that the superior- 
| ity as regards chair slip observed in the present tests 
| may be partly due to the absence of chair pads. 

As the general outcome of the tests, and with 
i reference to the observed transverse chair 
movement, it was considered that, if elastic spikes 
were to be used with chairs suitable for bull-head 
rails, the tentative modifications to the design of 
the chairs as tested were less than adequate for the 
potentialities of the spikes to be fully utilised. 
Instead of the shallow notches, the chair should be 
furnished with cored holes, §-in. square to suit the 
shanks of the spikes; and hence big enough to 
allow }-in. holes to be drilled in the sleeper, if need 
be with the chair in place, to meet the requirements 
of maintenance assembly on the track. This would 
enable the shanks of all three spikes simultaneously 
to resist transverse movement of the chair, and, 
equally, to resist creep movement in the direction of 
the length of the rail. If the spike hole is cored in 
thick metal, so as to provide a long bearing for the 
shank, the latter should be restricted in bending and 
hence somewhat restrained from cutting the wood, 
while, at the same time, the crook is effectively pre- 
| vented from lifting off the chair. The resistance of 
the spike to withdrawal and transverse movement 
would thus be improved, provided that the length 
of the shank were slightly increased, if necessary, to 
pass as far into the wood as at present. 

It was also realised that a further great advantage 
would accrue if, in combination with square cored 
holes, the chair were designed to accommodate two 
spikes at the inner end and one spike at the outer 
end. This would double the resistance to lift at the 
inner end, directly reducing this contribution to 
spread, while at the same time indirectly reducing 
the outward prising of the outer spike. A single 
centrally situated outer spike is commonly con- 
sidered to promote splitting of the sleeper beyond 
the spike, but such a disadvantage might easily 
be outweighed by the reduced cost of one (as con- 
trasted with two) outer spikes in conjunction with 
two inner spikes, and by the general efficiency of 
the proposed arrangement. 

(To be continued.) 
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SOUNDINGS AND OBSER- 
vATIONS IN TIDAL WATERS. 


M.Inst.C.E. 


Aw article which appeared in ENGINEERING of 
December 17, 1943, dealt with the problems likely 
to arise in connection with the planning and con- 
struction of auxiliary ports serving individual works, 
and having access to the sea by way of tidal waters. 
The preparation of such projects and the estimation 
of their costs is, of course, largely controlled by the 
necessity of accurate land and marine surveys. In 

respect of the latter, too much reliance is likely to 
be placed on Ordnance Survey maps and Admiralty 
charts. In the case of Ordnance maps, errors are 
likely to creep in as regards the contour of Low Water 
Mark Ordinary Spring Tides; and, in the case of 


By ERNEST LatHaM, F.C.G.I., 


charts, the soundings, taken with great accuracy by 
the Hydrographic Department of the Admiralty, 
are referred to a datum which is often misleading 
when dealing with localised port design, as apart 
from navigational considerations immediately out- 
side the area of any projected dock construction. 
Both these factors came prominently under review 
in connection with a recent project for the con- 
English 


struction of a deep-water quay in an 


estuary. 


For land survey purposes, of course, the Ordnance 
maps can be relied upon in most cases to be accurate 
as regards all levels above the contour of high water 


mark. Low water mark, however, is not determined 
on these maps with the same degree of survey accu- 
racy, and is merely a visual observation taken on 
one specific tide. As L.W.O.S.T. is the average of 
all spring tides in the year, it is clear that the 
location of the contour taken by offsets from the 


land on any particular named tide may (and fre- | 


quently does) give very misleading results. The 


procedure adopted is for the Admiralty to notify the | 


Ordnance Survey authorities, at the latter's request, 
of a date on which an average low tide is predic 

It is observed, on that date, if weather conditions 
permit, and is plotted as the contour actually physi- 





cally observed at that particular time along the | March 1 
Wind and baro- | 


section of coast under survey. 
metrical conditions can cause such a tide to differ 
appreciably from the predicted level, and the contour 


obtained may depart largely from the true average | 4 


of the year. 

When considering Admiralty soundings as shown 
in charts, it will generally be found that, in rivers 
and their estuaries, these are referred to a datum 
of a cill or other established level at the nearest 
adjacent port, which, in turn, is referred to the 
level of L.W.O.8.T. at that port. Now, if it happens 
that any new project has its location quite close to 
such a port, the water depths given on the charts 
can certainly be relied on; but it is obvious that, 
in the majority of new proposals for dock, wharf, 
or jetty facilities, the proposed site is more likely 
to be situated at some distance from existing 
undertakings. 

The Admiralty soundings along the estuaries and 
rivers of the British Isles are taken from water 
levels at low water in order to determine the navi- 
gation channels, and at high water to determine the 
foreshore and bank levels. For their “datum,” 
these water levels naturally have to be referred back 
to the known average low-water levels of established 
dock cills or other structures up and down river. 
On a long stretch, there would be a proportioned 
interpolation. It is this latter factor which, in the 
writer’s opinion, throws some doubt on the advis- 
ability of accepting chart soundings in the prepara- 
tion of detailed drawings showing water depths, 
and may call for a special survey. In a recent case, 
the deep water sought was up a large creek with 
some 7 fathoms at its entrance, graduating down 
to 3 fathoms or 4 fathoms about 2 miles up the 
creek. The Admiralty soundings in this instance 
were referred to a datum one foot below a dock cill 
level on the main river some miles away, and a 
level one foot below this was shown as L.W.O.S.T. 
for the creek in question. This creek, like many 
others, has a fairly large catchment area, and also 
several square miles of “‘ wash ”’ lands over which a 
percentage of high tides run. Consequently the 














hydraulic régime indicated is that the falling tides | 5 porn in feet and inches from +6 ft. O.D. to 


on the ebb would seldom approach the lower depths | - 
of the main river surface, thus showing the necessity 
of special tidal observations and soundings. 

It was comparatively easy to establish a high-tide 
gauge on the bank of the creek and to calibrate it 
directly from Ordnance Datum. Its range of 
measurement, however, was limited from high tide 
down to about half-tide level. The first preliminary | 
soundings over the area were therefore taken at 
high-water periods and compared with the Admiralty 
chart. Curiously enough, the soundings approxi- 
mately agreed, but those taken by the writer were 
reduced to an estimated datum of —4-00 (Liver- 
pool), whereas the Admiralty soundings (worked 
back to the outer port cill datum) were reputed to 
be from a datum of —6-87, or nearly 7 ft. below 
Ordnance Datum. 

In other words, if the local soundings were 
reduced to Admiralty datum, there was an apparent 
loss of 3 ft. of water. The logical conclusion seemed 
to be, as the soundings agreed, that the Admiralty 
soundings were right, but that their datum might 
be wrong as an estimation of L.W.O.S.T. on the 
creek itself. This conclusion, however, obviously 
could only be on the Admiralty figures, supported 
by some sort of proof that the assumed creek low- 
water datum was different from the river datum. 
As no low tides had been or could have been recorded 
in the creek, there being no low-tide gauge or marine 
structure extending into low water within miles 
of the vicinity on which one might have been 
erected, the only method of checking this was to 





—8 ft. O.D., the markings being direct readings on 
Ordnance Datum (Liverpool), checked from an 
established level ashore and referred back to a 
| bench mark on sound high ground several miles 
| away from the marsh site. The levelling error was 
reduced over this length to +-0-09 ft., or just over 
an inch either way. It was arranged to observe 
the daylight tides over three days covering each 
| spring tide period, and the results obtained, together 
with certain barometer readings and other data, 
were set out in tabular form. The observations were 
confined to group readings covering each period 
over low water, spring tides. It would be wearisome 
to insert this table in full, but to give some idea of 
the character of the work involved, an extract from 
the table, covering the period of high-amplitude 
tides, is given below. 

The general conclusions from the complete table 
of observations, of which that reproduced is only an 
abstract, were that winds blowing over the range 
from west to north tended to depress low-tide level, 
while the differences in barometric readings up to 
nearly 50 miles from the site appeared to have little 
influence on the tides. It is probable that other 
factors smothered any effect that these compara- 
tively local differences may have had. There 
appeared to be no special reason for the phenomenal 
low tide recorded on March 26, but graphs showed 
a similarity between the open sea variations in 
observed low-tide levels and those observed on the 
site. The last was an important fact, as, in working 
ships to and from the quay when constructed, tele- 





SPECIMEN TIDE LEVEIS; EXTRACT OVER A SHORT PERIOD OF OBSERVATIONS. 



































| j : 
| | Automatic 
| Posented Barometer Readings. Low-Tide | Difference 
D : | Level R at of Low-Tide 
ate of Observation, . Wind. Point 3, Levels, Sea 
1944 a l l Feet Below | Below Creek 
| (Liverpool). | On Site. | Point 1. | Point 2. | Point 3 O.D. Feet. 
In. In. In. In. (Liverpool). 
February 11 | 4-25 Not recorded 30-18 30-03 30-06 30-14 —3-49 —2-76 
| om 2 | 5-50 Not recorded 30-17 30-35 30-06 30-12 —3-59 —1-91 
25 | 7°75 N.E. (mod.) 30-31 30-35 30-24 30-52 —5-13 —2-62 
26 8-00 N.N.E. (light) 29-75 30-36 29-65 29-92 —4- 66 —3-34 
27 7-50 | N.W. (light) 29-62 30-29 29-10 29-09 —4-41 —3-09 
1 6-75 | N.W. (mod.) 30-10 30-01 29-95 30-13 —3-50 —3-25 
» I -§-25 | W. (ight) .| Not taken 30-08 29-96 30-08 —3-93 —2-32 
i: 6-25 N.W. (strong) 29-67 29-74 29-98 29-63 —3-09 —3-16 
»o @ 8-25 None 30-55 30-50 30-51 30-56 —4-98 —3-27 
4 9-00 W. (light) 30-50 30-41 30-36 30-42 —5-19 —4-81 
._. re =e 8-00 N.W. (light) 30-45 30-40 30-39 30-41 —4-66 —3-34 
April 9 wi Jol —6-75 8.W. (light) 29-83 29-72 29-76 29-96 —3-79 —2-96 
a «ae : ai ~5-25 S.W. (light) ..| Not taken 30-10 29-88 30-11 —3-53 —1-72 
~ 11 # aan -5-00 None : 30-12 30-10 29-94 30-24 —3-68 —1-32 
| 
Nores.— Point 1 was where the river system joined the sea, 9 miles from the s 


Point 2 was 30 miles along the coast from the estuary mouth (Point » yond in open sea. 
Point 3 was 10 miles farther along the coast from Point 2, and in open sea. 


drive a pile in the creek, place a tide gauge on it, 
and make special observations over a reasonable 
period. 

One important precaution had to be taken, 
namely, to make sure the pile was driven so that its 
base was always washed by the tide, even at the 
lowest tidal limit. As pile driving from a floating 
craft was only possible at high tide, this exact 
location had to be carefully watched. The matter 
was made more complicated by having to keep 
clear of the muddy foreshore and by not knowing 
beforehand what was the level of L.W.O.S.T.— 
this being, in fact, the very level that it was the 
object of the investigation to determine. Certain 
soundings taken and recorded as levels on the 
high-tide gauge, together with the Admiralty 
assessment of low-water level, enabled a provisional 
line of low-water mark to be established, from which 
it appeared that a distance of 150 ft. from the crest 
of the creek bank, at the spot decided on, would 
ensure that the gauge pile was surrounded by water 
at all states of the tide. These precautions having 
been taken, this condition was, in fact, secured. 
The gauge pile was satisfactorily driven from a 
barge on February 2, 1944, just in time to enable 
a series of observations to be taken over a period 
which included the high-amplitude March tides. 

The pile was so driven that its head was at a 
level of +2 ft. O.D. (Liverpool), or about 8 ft. 
above the assumed Admiralty low-water level, 
which was suspected of being too low; and the 
siting secured gave the assurance that, even at this 
level, there would be 4 ft. of water round the pile, 








| phoned records from point 3 on the open sea may 


be of real help in predicting tide levels in the creek 
immediately beforehand. Prior to the determina- 
tion of a reasonably accurate figure for L.W.O.S.T. 
as described above, certain approximate soundings 
were taken on seven ranges. These enabled the 
writer to determine a provisional lay-out for the 
projected quay, giving the best alignment as regards 
the run of the tide and the best water depths, even 
though the limits of low-water level were not 
known. 

Now in this case, as in many others, the pre- 
liminary method of sounding employed consisted 
of lying offshore with a boat attached to a graduated 
wire cable and taking observations of depth at 
regular intervals. Of course, these results when 
plotted in plan showed an apparently very accurate 
survey, giving a “chessboard” appearance where 
the ranges taken were parallel. Actually, such 
results are often erroneous, as, though the depths 
may be accurate, the locations frequently are not. 
This is because the line ashore sags sometimes under 
water or bows out with tidal currents. Close inshore, 
also, the subtended angle of the cable with the 
horizontal plane often affects accurate placing. 

Some years ago, a contractor tendered for two 
deep-water dolphins on his own plans, intending to 
place the berth in approximately 30 ft. of water. 
He took his soundings in the manner mentioned 
above, but, owing to the bowing out of his line, 
the soundings, which were believed to be at a dis- 
tance of, say, 500 ft., were only, perhaps, 450 ft. 
from shore. The working drawings were therefore 





A calibrated timber gauge was fixed to the pile, 





subject to an error of this character. That site 
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7. Water levels on the tide gauge should be read 
at intervals of not more than 15 minutes. 

8. Care must be taken in casting the sounding 
line to see that it comes up vertically on reaching 
the bottom. If the observer is not experienced in 
this work, he should practice extensively before 
recording actual survey observations. 

Needlegs to say, following the initial precautions 
taken in the specific case under review to secure 
the best approximate position for the jetty, and 
having ascertained what really was the average 
low-water level of spring tides, an accurate set of 
soundings had subsequently to be taken, locating 
positions by instruments on the lines indicated 
above. 

It is important to record current directions and 
velocities, as they largely determine the orientation 
of the berth face. In some cases, sub-surface 
velocities have to be ascertained. For this purpose, 
current meters are sometimes used, but the writer 
has not found this form of observation very satis- 
factory in tidal waters; their use is more properly 
restricted to canals and artificial drainage channels, 
where they can be securely held in position. 
Generally, a practical method is to take the surface 
velocity first and to retraverse with a sub-surface 
float of the same bulk, suspended from the upper 
float at the desired depth. The correction for sub- 
surface velocity is then approximately twice the 





had a sharp underwater gradient, and, when the 
dolphins were set out by instruments ashore and 
work commenced, the contractor found he was in 
10 ft. more water than he had anticipated. His 
timber piles were not long enough and had to be 
scarfed, but, even so, the structures were not stiff 
enough ; the contractor’s claim for payment was 
repudiated and much expert assistance had to be 
employed, too late, over what should have been a 
very simple matter in the first instance. 

Tt follows, therefore, that marine depths of this 
character must be located by instruments ashore 
almost with the same degree of accuracy as would 
be employed for setting out the construction of the 
works themselves. This is best done by locating 
the ranges on bearings ashore, extending at definite 
angles from positions on a staked-out baseline. The 
observer taking the soundings then keeps his boat 
on these bearings, gradually working out seawards. 
As each sounding is taken, he signals ashore to the 
surveyor using a theodolite on a point farther down 
the baseline. The intersection of the observed 
angle with the line of the range then determines 
exactly the position of the sounding. Great care 
must be taken by both observers to check the exact 
number of soundings taken on each range, so that 
there is no ambiguity between the two field records. 

The result of this work, when plotted in plan, 
ad oo ig Vesna Mg aged ‘y ou ai = observed speed differences. The direction of float 

‘ ndin moes. , 

pagum Wk — A vvseng A may Pryor movements has to be observed sometimes by follow- 
distances apart and do not present the orderly-| ing in boat and taking bearings, or, alternatively, 
looking chessboard pattern. With proper care, | by observing movements from instruments ashore. 
however, they do give exact locations for every | In most cases it is found that surface velocities and 
depth measyred. If, by interpolation, contour lines | directions give sufficient data for designing marine 
are then drawn at equal vertical intervals between | = i - , ‘ he Ri 
in srening we pn, + aely sce | Sr oe 

ure is given of the of the river or sea. | + , , J 
Naturally, standings are taken over the foreshore | 98°, the work was rendered difficult by high winds, 
a oo sh aiskipasariekieinanin War 
extended outw r observations a “ . 4 
water near low-tide ~~ All depths should be | €ver mark the float carried, dise or small flag, the 
taken on the sounding line from water level and the | Wind held it and the records were useless. An 
ne ceeve._A is ue, reely tend sree, mm ce press, ton 
to rect ce um readings, mus - ’ ’ 
erected previously and read every i minutes 80 | a It ay mpm a poe ae es 
as to get the necessary corrections due to c in | Pre-war days, 60 survey party proc ® sac 
atest ody over the nbs of survey. — | of oranges and they solved the problem. The 
Many of the points raised in this description may | advantages were that, as floats, they were 90 per 
appear to be perfectly obvious and merely of the | ere eubmerged ; practically no vertical surfaces 
commonsense variety, but it is really extraordinary | ew es _~ wind, ae = apt bes 
how seldom these clomentary sxfoguards are taken | © Viod; and the astaral yellow colour rendered 
- a pgp ag Bn Te on them very easy to ier Gana instruments. 
work, whereas, as soon as constructi works are ’ ; bine - 
extended ashore, great insistence is rightly placed —— ere ag ayer peg 
on the accuracy of levels. The same care is required id k Solel m4 hot to th ‘deshed a of 
in marine work, though, for practical reasons, it is |©°™"™® °° on ol 4 egree 
manifest that the same fine limits can never ae. ee ae age ; it is 
— : ‘ , necessary to determine the bearing capacity of the 

A few practical hints recently given to a field sea or river bed and of the foreshore. Although the 
petty cm manne work may as be out of place. | -eneral geological formation may be well known, 
They included the following instructions :-— it is nearly always necessary to test the ground 

1. Care must be taken that the positions of each | jocally, unless, of course, the bed is in a hard 
dual ranging rod or mast are observable on each | natural rock formation. In the writer's experience, 
range at all states of the tide. the driving of test piles is preferable to borings. 

2. A rowing boat should be used in preference to | Where piling is a feature of the permanent design, 
a motor boat; the latter is difficult to hold on | the test piles used for the purpose of examination 
bearings. = — & od | can often be incorporated in the finished structure. 

3. The minimum staff required is :— The results give direct indications of bearing 

(a) Two watermen to keep the boat on her/| capacity, whereas borings give data from which 
. only estimations can be made. In recording test- 

(b) A trained observer to take soundings. | pile observations, the final set should never be 
(c) An assistant in the boat to book soundings | given in the form of so many inches or fractions of 
and times, and signal ashore. |an inch for, say, the last ten blows, but the record 

(d) An observer using theodolite ashore. should be the actual penetration as measured on 
(e) An assistant to read the tide gauge. the last blow. This set, if satisfactory, gives some 

4. Each range after taking must have the number | reasonable assurance that the pile is not about to 
of observations taken ashore and afloat reconciled. enter a soften sub-stratum after nearly penetrating, 

5. The sounding lead is best about 10 Ib. weight | wards the end of driving, what might be a hard 


and strong whipcord is the best line to use. It | CTust formation only. 
must be “ pickled ’’ in salt water for several days 
beforehand to “ take up ’’ and should then be tagged 
at every fathom and foot. The intermediate inches 
can be judged best by eye. 














| RAILWAY ELECTRIFICATION IN SWEDEN.—The elec- 
trification of two further Swedish railways, the HAalsing- 
A : borg-Hassleholm and the Ramsléva-Eslév lines, together 

6. The tide gauge must be calibrated to read about 122 km. in length, has recently been completed. 
Ordnance Datum levels directly, to eliminate These lines are connected with the Malmé-Stockholm and 
reductions in figures. All agreed tidal and datum | the Malmé-Gothenburg trunk lines which have also been 
levels can be shown on the plan thereafter. | electrified. 











NOTES ON NEW BOOKS. 


Aircraft Mechanic's Pocket Book. By Jonny T. Hex 
sHaW, A.F.R.Ae.S, London : Sir isaac Pitman anj 
Sons, Limited. [Price 2s. 6d. net.] 

Tus small pocket book is intended for ground engineers 
aircraft mechanics, inspectors, ete., who wish to have 
instructions and data in a handy form for reference 
It suffers, as all such small books must, from failure to 
cover the whole ground, but within the limitations of 
space allowed, the selection of material is yood, ang 
there is a great deal of information of a kind not usually 
found in pocket-books of this type. The sections cover 
materials, works processes, protective treatments, heat 
treatment and tempering, bowing of tubular member 
spinning, repair of mass-balanced contro! surfaces 
timber and adhesives, and a variety of special subjects 
relating to equipment, in addition to mathematical 
data. Most of the information is in the form of tables 
giving the practical data needed by a mechanic of 
inspector engaged on maintenance and repair work. 
Most of the references to materials are by their Speci. 
fication numbers, and the book will need frequent 
revision if it is to keep pace with the new and altered 
specifications issued. e section on riveting contains 
useful information on hollow rivets and upon the sub. 
stitution of rivets other than the designed type if 
inevitable in a repair. The section on heat treatment 
gives the necessary temperatures, methods of cooling, 
etc., but it is a pity that such essential precautions as 
the use of salt baths, needed when treating the light 
alloys, are not mentioned. The notes on the repair of 
mass-balanced control surfaces are worth studying by 
anyone concerned with that particularly delicate opera. 
tion. The useful section on timber and adhesives 
includes information on the modern synthetic glues, 





Appiied Electricity. By A. W. Hirst, M.Sc. (Eng), 
M.L.E.E. Second edition. London: Blackie and 
Son, Limited. [Price 17s. 6d. net.] 


A WELL-DESERVED success for this book may be antici- 
pated from the fact that a second edition has been 
called for in the brief space of two years, the first 
having been published in 1942. Few writers of tech- 
nical books have so early an opportunity of recon. 
sidering and revising their work and Mr. Hirst has 
taken full advantage of the occasion. The original 
volume was planned to cover the syllabus of Part I 
of the London B.Sc. (Eng.) examination, in which 
applied electricity is a compulsory subject ; in this 
second edition, apart from the rectification of error 
and omissions, new material has been added in order 
to cover more adequately the electrical engineering 
syllabus of the Engineering Cadet Course, which is 
essentially the same as that introduced under the new 
regulations for Section B of the Associate Membership 
examination of the Institution of Electrical Engineers. 
Although the primary aim of the book is to meet the 
requirements of various examinations, it is not to be 
assumed that the treatment of its subject is narrowly 
selective. It will be fourid of value by a wide variety 
of users. The present-day applications of electricity 
are so extensive that some knowledge of its possibilities 
and methods is desirable for all engineers, and it is, 
no doubt, for that reason that Applied Electricity has 
been made a compulsory subject in Part I of the 
London B.Sc. (Eng.) examination. Students who are 
to take up an electrical career specialise in electrical 
engineering in Part II, but Part I gives the general 
knowledge of electrical practice which is so desirable. 
Many engineers who are not called upon to design 
electrical machines and apparatus but who are directly 
concerned with their application will find the volume 
of great value for reference purposes. This does not 
mean that it is in the nature of a pocket book ; it is 
technical treatise which cannot be read without 4 
reasonable grounding in electrical principles, and 
possibly its widest class of users, outside the rank of 
students, will be found among electrical men who require 
information on some electrical matter which lies outside 
their usual line of work. The main chapters of the 
book cover direct- and alternating-current machines ; 
transformers; conversion of alternating-current t 
direct current ; transmission, distribution and utilisa- 
tion; illumination; and instruments and measure- 
ment. In this second edition, new chapters have 
also been added on materials and the elements of 
thermionics. The former of these, although by n0 
means the most important chapter, affords a good illus- 
tration of the reference value of the book. The physical 
and mechanical properties of the various conducting, 
magnetic and insulating materials are described, and 
it is not only students who will find it a convenience 
to have this information collected and set out in clear 
technical language. Finally, it should be said that 
the volume contains a large number of worked-out 
examples taken from recent papers set at the London 
B.Sc. (Eng.) examinations. 








pers, 
have 
nce, 
© to 
8 of 


ally 
over 
heat 


CGS, 


tical 


lent 


cl. 





AuG. 4, 1944. 


ENGINEERING. 





85 








: GLASS-PROCESSING MACHINES 
FOR LAMP AND VALVE 
MANUFACTURE. 


Tue art of the glassworker is an ancient one and the 
worker attained great dexterity in handling his material 
by purely manual methods long prior to the introduc- 
tion of any form of machinery. Mechanical methods, 
however, are now employed for glass working in the 
production of the large numbers of electric lamps and 
radio valves required to meet the present demand, and 
we describe below some of the machines used for this 
work by Messrs. The General Electric Company, 
Limited, Kingsway, London, W.C.2. This article has 
been based on a paper entitled ‘‘ The Processing of Glass 
in the Lamp and Radio-Valve Industries,” contributed 
to the house journal of the company by two members 
of their research staff, Mr. R. L. Breadner and Mr. C. H. 
Simms, B.Se. We are concerned here more with 
typical interesting machines employed than with the 
cLeractoriatics of the material itself, though these latter 
are fully discussed in the original paper. At the same 
time, some prefatory notes on the glass handled in the 
machines are desirable, in so far as the design and 
operation of the machines is affected by variations in 
the properties of the glass. 

The viscosity of varies continuously with the 
temperature to which it is exposed. The viscosity 
range is very great and for practical purposes may be 
considered to cover four distinet phases. The first of 
these, the liquid phase, extends from what is known as 
the ‘founding temperature,” at which it is definitely 
liquid, to a temperature where it is just sufficiently 
plastic to be controlled. The founding or melting tem- 
perature varies. With “soft” lead-oxide glass it lies 
between 1,350 deg. C. and 1,400 C., and with a 
“hard ” borosilicate glass, such as x, it is about 
1,550 deg. C. The second, or plastic, phase is one in 
which the glass can be worked or blown in a controllable 
manner. The working range with the lead-oxide glass 
lies between 980 deg. C. and 680 deg. C., and with the 
borosilicate glass between 1,250 deg. C. and 870 deg. C. 
The third, or annealing, phase covers the transition 
from the plastic to the solid phase. Glass, within the 
annealing range of temperatures, is virtually a ductile 
solid. The annealing range with the lead-oxide glass 
lies between 420 deg. C. and 300 deg. C., and with the 
borosilicate glass between 620 deg. C. and 500 deg. C. 
The fourth, or solid, phase covers all temperatures 
below the annealing range. In this phase, as is well 
known, glass cannot be subjected to heavy deforming 
stresses without fracture. A wide range of glasses 
exists between the two extremes mentioned. Messrs. 
The General Electric Company make, for example, in 
addition to the ‘‘soft” lead-oxide glass, known as ‘‘L1”’, 
several “ suft ” lime-soda glasses, including ‘‘ X 4” and 
“X 8,” and several heat-resisting or “ hard ” glasses, 
including * H.H.,” “ W.1” and “ H. 26. X.” 

It will be evident from the above that the working 
range temperatures vary considerably, and that from 
the production engineer's point of view a satisfactory 
glass is one in which the working range is wide, so that 
the processing of the glass parts will be less critical 
than would otherwise be the case. At the same time, 
this range must lie within the compass of readily avail- 
able heating devices and the annealing temperature 
range must be sufficiently low for the economic opera- 
tion of the annealing plant. There are, however, other 
factors to be taken into consideration. One of these is 
the existence of internal strains which, important 
enough in glass-to-glass fusing, need even more con- 
sideration in glass-to-metal fusing, a condition invari- 
ably accompanying the manufacture of lamps and radio 
valves. The thermal conductivity of glass is low, being 
about 0-002 times that of copper and about 0-01 times 
that of mild steel. This involves a steep thermal gradi- 
ent in the material, and the most desirable way of 
reducing the consequent stress is to lower the thermal 
expansion, if the part permits this to be done ; thus, if 
a “ soft’ soda glass is used, the coefficient of thermal 
expansion is 10 x 10-* per deg. C., compared with 
approximately 3-5 x 10-* per deg. C. in the case of 
heat-resisting glass. The latter glass will, obviously, 
stand a considerably greater thermal shock than the 
“soft” glass. As with metals, either thermal or 
mechanical stress will more readily cause the fracture 
of a glass component in which there are abrupt changes 
of contour, and scratches or other surface defects may 
be the starting point of a fracture under stress. 

The strains which can be induced in glass by thermal 
means may be either permanent, temporary or differ- 
ential. Permanent strains are set up when glass is 
cooled quickly from a temperature in or above the 
annealing range and it is, therefore, of fundamental 
importance that it should be cooled slowly through 
that range. Temporary strains occur when a tempera- 
ture gradient is established in a glass body the maxi- 
mum temperature of which is kept below the annealing 
range. They disappear when the body is uniformly 
heated throughout, but great care is required in the 
heating of glassware preliminary to a working process 





and during the subsequent cooling. Differential strains 
are developed when glasses having different rates of 
thermal expansion are fused together and are allowed 
to cool, a compressive and a tensile strain being set 
up at the interface. The critical range is, however, 
not excessively narrow; for instante, a joint made 
between x and H.H. glass tubes is quite safe 
although difference in coefficient of expansion is 
1-0 x 10-* per deg. C. As will be realised, it is 
the differential strain in a glass-to-metal component 
that needs careful consideration. A joint made by 
fusing glass to metal will not fracture if the residual 
stresses are well below the yield point of the glass, and 
for this reason, in practice, the most satisfactory 
“match” between the glass and metal is obtained 
when the coefficients of ¢ are such that the 
glass in the vicinity of the metal is under slight com- 
pression when the joint is cold. 

Pure metals suitable for making “ matched ” seals 
are platinum, tungsten and molybdenum. They are, 
however, scarce and costly, but these difficulties have 
been overcome to some extent by the development of a 
range of alloys based on iron, nickel, cobalt wo wer 
mium, a well-known exam being the copper- 
nickel-iron alloy used pee platinum. Some 
examples of glass-metal combinations may be given. 
Molybdenum and H.H. have coefficients of expan- 
sion of 5-5 x 10-* 4-5 x 10-*, respectively. A 
50 per cent. nickel-iron and L1 glass are in even closer 
correspondence, the coefficients of expansion 
respectively 9-4 x 10-* and 9-1 x 10-*. Al 
the existence of differential strain in glass-metal com- 
binations would seem to limit ing to fairly close 
‘* matching,” in cases where the suffi 
ductile to oe by Sane 
point of the glass a greater 
sible. Copper, fortunately, when the mating face is 
suitably shaped, can be joined satisfactorily in disc or 
tube form to glasses which range in thermal ——— 
from 10 x 10-* to 3-9 x 10-* per deg. C., although 
the expansion coefficient of the metal may be as high 
as 16-7 x 10-* perdeg.C. As with “‘ matched ” glass- 
metal seals it is advisable to arrange that the residual 
stress in a cold copper-glass joint leaves the glass in 
compression. Since most glass-to-metal sealing is car- 
ried out in free air at high temperature, oxidation of the 
metal is difficult to avoid. This part of the subject is 
fully dealt with in the original paper, but need not be 
referred to here. 

It will be clear even from the few facts mentioned 
above that the mechanical handling of glass requires a 
somewhat unusual technique. The high temperatures 
involved and the wide difference between the lowest 
point of the annealing range and the highest one of the 
a — necessitate flexibility in heat control, 
while the difference in the expansion coefficients and 
the avoidance of steep temperature gradients within 
the parts are of — importance than is the 
case with other materials. Two points will be noticed 
in most of the illustrations given on pages 86 and 90: 
the first being that the machines are of the lathe type, 
in which the work is rotated, and the second that the 
heating is effected by a gas flame. The rotary motion 
is adopted since most of the parts to be formed are 
circular and even and con ing can thus be 
imparted by a fixed flame. Inciden , & rotating 
flame and fixed work may also be used on ial occa- 
sions. Further, the work while plastic can be formed by 
a tool in a manner somewhat analogous to metal spin- 
ning. There is, however, this important difference. 
Glass within the working range is sufficiently plastic to 
be distorted by gravity ; thus, a glass tube held hori- 
zontally at one end and heated strongly at the other will 
sag under its own weight. On the other hand, if the tube 
is rotated, axially of course, at a high speed the plastic | 
glass will be urged outwards by centrifugal force, a con- 
dition which is sometimes of service. The s of 
rotation, in practice, is normally adjusted so that the 
centrifugal force just balances the sagging tendency, so 
that the glass maintains it original shape even though 
quite plastic. This speed is a fairly critical one and 
requires nice adjustment. It is sometimes necessary to 
make use of centrifugal force to expand, say, the end 
of a tube, in which case greater speed is required than 
that necessary to maintain the tube in equilibrium. 

The machines with which we are now concerned may 
have either a double-headstock, as in Fig. 1, on page 86, 
or a single headstock, as in Fig. 4, on page 90. That 
illustrated in Fig. 1 is kyown as a universal glass lathe 
and is employed in such work as the sealing together of 
two glass components, or the sealing of a glass com- 
ponent to a metal one. This latter operation is shown 
just completed in the right-hand headstock. The lathe 
is 8 ft. long overall and the prototype was originally 
designed for the manufacture of large transmitting 
valves. It will accommodate work 10 in. in diameter, 
the component seen in place being 8 in. in diameter. 
When a component is held in esdls Wenilshoals for fusing 
together, it will be obvious that the speed of each must 
be identical. In this case both headstocks are chain- 


bed. It is equally important that the headstocks should 
be in accurate alignment. A very slight misalignment, 
whether parallel or angular, will result in such mechani- 
cal stresses that the glass will fracture as soon as it 
solidifies. The headstocks can be traversed at any 
desired rate along the bed, which can be tilted to any 
angle between the horizontal and the vertical. The 
headstock speed is varied with a potentiometer-con- 
trolled direct-current motor, transmission being through 
a pedal-operated two-speed gearbox with a 10 to 1 
ratio. The “horseshoe” construction seen between 
the headstocks is a burner assembly for heating the 
seal between the two components. The burners are 
radially and extend about halfway round the 
. Some other types of double-headed machine 

t with later. 

If the processing is carried out on a single glass 
com t the machine need only consist of one rotat- 
lop bead One such machine is shown in Fig. 4, in 
which one end of a glass tube has to be bell-mouthed 
or flanged. The headstock spindle is driven by belt 
and x from a small motor. The method of carry- 
ing the heating burners will be clear, but some reference 
to glass-holding chucks may be made at this point. 
Glass tubing or mould-blown bulbs cannot be produ 
cniony to very close dimensional tolerances. 
tolerance of + 5 per cent. on the diameter represents 
a high standard of production, while variations will 
oceur in the wall thickness both and 
circumferentially, and a slight amount of longitudinal 
taper and ovality in cross-section must be expected 
and allowed for. All glass chucks are thus designed 
to accommodate these variations. Moreover, in many 


will be 


tly | instances the chuck will have to operate at fairly 


high temperatures, so that if it is spring-loaded the 
spring must be of heat-resistant and must 
be kept as far away from the heat source as possible. 
For high-speed work accurate ing is essential. 
The chuck shown in Fig. 1 consists si of two 
ing a number of radiating set screws which can 

individually adjusted. A more elaborate form of this 
“ bell-chuck,” as it is called, is used if the glass bulb or 
tube is very heavy or is oval in cross-section. The chuck 
seen in Fig. 4 is of the three-jaw spring-loaded self- 
centring type. It will be noticed that the jaws are deep 
in the axial direction so that the grip is well away from 
the cut edge of the tube, in which area a glass part is 
weakest. Sometimes it is possible to adapt an ordinary 
metal-working three-jaw chuck for small work. The 
particular chuck seen in Fig. 4 will accommodate tubing 
A similar 


ranging from 10 mm. to 50 mm. in diameter. 
t of chuck is seen in Fig. 6, page 90. 

other types of chuck are shown in Fig. 3, on 
page 86. In the chuck on the left the radial movement 
of the three-jaw chuck is replaced by that of three 
members linked together hinge-fashion and expanded 
or contracted as necessary by a single spring. In the 
chuck in the centre of Fig. 3, the contact points consist 
of six balls carried one at each end of three spring 
strips. The inner surfaces of the balls rest on opposed 
cones which are advanced towards or retracted from 
each other, as necessary, by a common spring-loaded 
device. It will be evident that these movements cause 
the balls to move outwards or inwards, respectively, 
and so cause tightening or loosening of the grip. The 
chuck on the right of Fig. 3 is of the more conventional 
spring-loaded collet type. It is considered desirable 
as having a smooth external surface, but the interior 
is difficult to clear when a breakage occurs, as occa- 
sionally happens. Collet chucks are seen on the 
machine illustrated in Fig. 5, on page 90. A simple 
chuck, with a limited use, can be made of a steel tube 
with longitudinal cuts to form spring fingers. A chuck 
in common use in the manufacture of cathode-ray bulbs 
consists of a metal tube with a truly machined end 
and a resilient A connection to an exhauster 
enables a partial vacuum to be formed which holds the 
bulb securely in place on the padded end of the tube. In 
some electronic devices the electrode system is required 
to be very accurately situated relatively to the inner 
wall of the tube. To provide for this the tube is first 
“dimpled” inwards at several points, the depth of 
the internal protuberances thus formed being deter- 
mined by an accurately machined internal mandrel. 
The chuck used for subsequent processing may consist 
of a rigid cylindrical member of appropriate diameter. 
This method gives good radial location, but the longi- 
tudinal grip is sometimes less satisfactory. 

The number of mechanised glass-working processes 
is very high, but, in general, they involve one or other 
of four operations. These are the butt-joining of tubes 
of similar diameter, including glass-metal seals ; dro p- 
sealing, which is the joining of two tubes of different 
diameters at the ends so that an annular space exists 
between them; side-stemming, which is the joining 
of tubes of different diameters at right angles to one 
another ; and forming, which is the local alteration in 
the diameter of a rod or tube. The process of butt 
joining is illustrated in Fig. 1, but a smaller example 
is shown in Fig. 5. In this figure a copper sleeve, 





driven from a common splined shaft running along the 


bell-mouthed at both ends, is seen on a mandrel at a 
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point approximately in line with the burners, the 
mandrel being virtually the spindle of the machine. 
The glass tubes, which are to be attached to the copper 
sleeve, are held in two collet type chucks which 
can be traversed along the mandrel by the levers 
shown. If the tubes are to be sealed to the inside of 
the sleeve, they are first tooled down while plastic until 
they will enter the sleeve. Both the flame tempera- 
ture and the speed of rotation are then increased and 
the tube ends are expanded under centrifugal force to 
make an effective seal with the copper sleeve. If the 
seal is to be external, the tubes are tooled down over 
the sleeves. Inside and outside seals can be made by 
a combination of both processes. The sealing of two 
glass tubes to a disc is shown in operation in Fig. 2 
a vertical double-headed machine being used. A belt 
drive from the motor enables both spindles to be 
rotated synchronously. It will be noted that the 
ball-and-cone type of chuck is used. This operation 
does not require high rotational speeds since centri- 
fugal force is not made use of. The burner is not in | 
its working position. 

The operation of drop-sealing is also carried out | 
on a vertical machine, that shown in Fig. 2 being | 
often used. The inner tube of the two which are 
to be sealed together is first bell-mouthed to a few | 
millimetres less in diameter than the bore of the outer 
tube, the other end being sealed. The inner tube is; 
then inserted coaxially into the outer tube which is 
left with a considerable length, or skirt, below the 
bell mouth of the inner tube. The outer tube is 
next heated in a narrow band in the vicinity of the 
bell mouth, with the result that the weight of the 
skirt stretches the plastic glass in the heated zone 
and at the same time causes it to be reduced in dia- 
meter, or to become “ waisted.” In consequence, the 
outer tube makes contact with the inner one and, the 
skirt having been cut off by means of the flame, the 
resultant seal is then properly fused and, if neces- 
sary, tooled as desired to suit any subsequent capping 
process. The speed of rotation past the flame jet is 
never more than about 60 r.p.m. A drop-seal requires 
particular care in the annealing process so that both 
the inner and outer portions of the seal are equally 
heated and cooled. 

A side-stemming operation is shown in Fig. 6, on page 
90. This machine is a rotary one only to the extent that 
the headstock chuck can be turned by hand, power rota- 
tion being generally unnecessary. It will be noticed that 
the piece of work held in the chuck is similar to that 
shown in process of fabrication in Fig. 5, consisting 
of two glass tubes sealed to a copper sleeve bell- 
mouthed at both ends. A tube of smaller diameter 
is being attached, at right angles, to one of the tubes 
sealed to the sleeve. The first stage in the process is 
to prepare the stem which is sealed at its lower end and 
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Fie. 3. 
is held in a grip so that it can be moved up and down, 
by means of rack and pinion gear, below the main 

i tube. The main tube is rotated and heated, by the 
| gas-air burner, seen on the right in Fig. 6, in a belt 
When it has reached a temperature in the annealing 
range the main tube is stopped in the correct position 
| for stemming and an oxy-coal gas burner carried on a 
| tailstock and having a radial jet is run in as shown. 

The wall of the main tube at a spot directly above the 

stem is then strongly heated and the stem is raised into 

contact with the tube. 


was the completely-sealed stem then blows a hole 
through the nearly molten main tube wall. Any irregu- 
larity is then corrected by a short further heating, in 
which operation the pressure of the flame plays an 


the seal made uniform in thickness by a slight down- 
ward movement of the stem. The final operation is 
the release of the stem and the rotation of the whole 
component in a gas-air flame for annealing ew: 
It is stated that the use of this machine results in the 
production of a joint fully equal in shape and quality to 
the highest standards attained in hand work on the 
| bench. Hand work of this kind requires considerable 
skill compared with the small amount needed when 
using the machine. 











"|| the preparation of a glass 


|| fully described in the original paper. 


covering the point at which the stem is to be sealed. | 


Further heating seals the two | 
tubes together and the expansion of the air in what | 


important part. The burner is next withdrawn and | 
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The forming of a glass rod or its equivalent occurs in 
“ button” on a metallic 
| conductor, this operation being shown in Fig. 7, on 
| page 90. The conductor, in this example a heavy 
tungsten rod, is held between a driving headstock and 
a freely-rotating tailstock which are both thermally 
insulated from the rod. A thick cylinder of “ W.1” 
glass is slipped over the rod and fused into position 
at slow speed. When thoroughly molten, the bulk of 
the glass is scraped towards the centre from both ends 
of the mass with the aid of a pair of tools which operate 
scissors-fashion. The final result is a flat circular 
| button set in the middle of a length of thin glass 
| Sheathing. The tungsten wire, so prepared, is now 
| ready for sealing into the end of a tube by the drop- 
| seal, or other convenient method. 
| The methods of heating employed for this work are 
Gas flames are 
| generally used, the combustible gas usually being coal 
| gas, mixed with air or oxygen. For the working 
of silica glasses, additional heat is obtained by using 
| either oxygen-hydrogen or oxygen-acetylene mixtures. 
|The mixing takes place either in an injector-type 
| mixing chamber or at an orifice. In the former, 
| the air or oxygen stream, at a higher pressure than 
‘the coal gas, is discharged from a nozzle into a 
cone into which it draws the coal gas. The mixed 
| gases burn at a nozzle at the end of the burner tube. 
An orifice mixer consists of a pair of concentric tubes, 
the inner one terminating in a nozzle and being very 
nearly as long as the outer tube, which is open-ended. 
The basic principle is that the air or oxygen emerges 
from a small orifice at high velocity into an atmo- 
sphere of.coal gas. The primary air supply is thus 
inside the gas, the mixture burning at the end of the 
outer tube and giving a high thermal efficiency. For 
| internal spot heating, as in Fig. 6, the ends of both 
orifice tubes are closed and a small hole in the peri- 
phery of each of them and in line gives a flame at right 
angles to the axis of the tube. 

Two other points dealt with fully in the original paper 
|may be briefly mentioned. The first of these is the 
| method of cutting glass tubes or bulbs. They are some- 
| times cut with a flame, that is, heated strongly and then 
| pulled apart, but this operation requires considerable skill 
and may leave the glass end of irregular thickness. A 
| second method is to scratch the circumference with a 
| hardened steel knife or file, wrap a nichrome wire round 
‘the groove and heat it electrically to about 750 deg. C.., 
| with the result that the glass cracks quite cleanly along 
| the line of the scratch. Thin cutting wheels impregnated 
with carborundum or diamond dust, liquid cooled and 
rotating at a high speed, are also used, but the mechani- 
cal shock may cause the glass to fracture during the last 
stages. Alternatively, the cutting wheel may be made 
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from thin hardened steel rotating at a very high speed ; 
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the glass tube, also rotating, is pressed against the 
wheel. The action is first to scratch the glass and then 
apply a thermal shock from the intense heat developed 
by friction. Some contamination of the glass by the 
cutting wheel may occur. The quickest method of 
cutting glass tubes is to make an internal circum- 
ferential cut, as distinct from a scratch, by means of a 
diamond, and complete the fracture by thermal shock. 
This gives a clean and accurate cut, but much depends 
on the careful setting of the cutting diamond relative 
to the tube wall and, since industrial diamonds vary 
considerably in life, it is necessary to provide adequate 
spares, which may prove costly. 

The second of the two points concerns annealing. 
The glassworkers’ shop is usually provided with anneal- 
ing ovens, or “ lehrs,”’ which may be of considerable 
size, but for small parts a continuous-belt lehr is 
stated to have proved successful for the anneal- 
ing of soft glass pinches. This consists of a thick 
brass tube, 4 in. bore by 6 ft. long, one half the 
length being heated with a long gas-air burner and 
being lagged elsewhere in this region with thin alumi- 
nium foil. This section is maintained at the upper 
annealing temperature. The other half length is 
exposed to the air and the rate of fall of temperature in 
it is sufficiently slow to avoid excessive tempora 
strains while giving a final temperature low enoug 
for ordinary handling. The parts are passed through 
the tube on a belt of reinforced woven asbestos, 3 in. 
wide, travelling at about 2} in. per minute. Another 
form of lehr for small parts consists of a box of rectan- 
gular cross section bent into an arc of about two thirds 
of a circle and having a narrow central slot in the bot- 
tom wall. The box is situated over a turntable pro- 
vided with pegs for carrying the parts and projecting 
into the interior through the slot. The box is electric- 
ally heated and lagged with aluminium foil. There is, 
of course, a heating zone and a cooling zone and the 
gap of one third of the circumference provides space 
for loading and unloading. The turntable is rotated 
by hand and the annealing operation requires about 
30 minutes. We wish to acknowledge our indebted- 
ness to Messrs. The General Electric Company, Limited, 
for providing the photographs from which the illustra- 
tions accompanying this article have been reproduced. 





EXTENSION OF AIRGRAPH SERVICE TO TURKEY.—The 
Postmaster-General has announced that the Airgraph 
service has now been extended to Turkey. The charge 
for the service is the ordinary civilian Airgraph rate of 8d. 








** EXACTOR ’’ HYDRAULIC REMOTE- 
CONTROL GEAR. 


THe two mechanisms illustrated in Figs. 1 and 2, 
on this page, are the transmitting and receiving 
apparatus, respectively, of a hydraulically-operated 
remote-control gear, known as the “ Exactor ” hydrau- 
lic control, which has been developed by Messrs. 
Sperry Products, Incorporated, Hoboken, New Jersey, 

S.A. There are numerous applications for remote 
control in engineering practice of to-day and the 
Sperry Exactor has, for example, been fitted for car- 
burettor control on petrol-engined railcars; for 
throttle, mixture and airscrew control on aircraft; 
for wheelhouse control of the propelling machinery 
of small craft; for testing certain engines from a 
central panel, etc. The connection | nn the 
transmitter and the receiver consists of a single tube, 
which may be as much as 80 ft. long, while the re- 
ceiver can be situated any distance below the trans- 
mitter, though not more than 25 ft. above it. Even 
with these limitations the gear has very considerable 
possibilities in addition to the applications mentioned 
above. In operating the apparatus, a lever on the 
transmitter is turned through an are, and this movement 
is copied, to within a fraction of a degree, by a lever 
on the receiver. This lever has an effective radius 
of 3} in., and, when both levers move through the 
maximum are of 55 deg., provides a travel of 3} in. in 
a direction tangent to the radius. With these dimen- 
sions, the receiving lever has a torque of up to 400 in.-Ib 

The construction of both the transmitter and receiver 
is identical in principle. Each consists of a piston a 
connected to one arm of a double lever, and a spindle 5 
and two helical springs connected to the other arm. 
The double lever is actuated by the operating lever c 
in the transmitter and actuates the lever d in the 
receiver. The main differences in detail between the 
two parts are that the transmitter is formed as a 
reservoir for the actuating oil and has an equalising 
valve ; the receiver has no such valve and contains no 
oil other than that in the cylinder in which the piston 
works. Referring to Fig. 1, it will be clear that rhove- 
ment of the transmitter operating lever ¢ to the left 
will depress the piston and force oil through the con- 
necting tube into the cylinder of the receiver, Fig. 2, 
the piston of which is forced upwards, and the lever d 
turned through the same arc as the transmitting lever 
since the diameters of the two pistons are the same. 
The equalising valve is kept closed during this move- 
ment by a spring below it, as shown in Fig. 1, and is not 
affected by normal movement of the transmitting lever. 


It is obvious, of course, that the connecting tube 
must be of such a thickness that it will not expand 
under pressure. pressure on the outward stroke 
is approximately 200 Ib. per square inch, which, as 
already indicated, will give a torque on the lever of 
the receiver of up to 400 in.-lb., though under normal 
conditions the figure lies between that maximum and 
a torque of 300 in.-lb. The variation is accounted for 
partly by the effect of the oil friction, which depends 
on the diameter and length of the connecting tube and 
partly on the viscosity of the oil. 

The return stroke of the transmitter operating lever, 
by causing the upward movement of the transmitter 
piston, naturally tends to create a vacuum in that 
cylinder, and the spring-loaded rod of the receiver 
forces down the receiver piston and causes the lever d 
to copy the movement of leverc. Thes receiver 
springs will cause a pressure of 100 lb. per square inch 
on the return stroke, so that the torque on the receiver 
shaft is not the same on both strokes. This, however, 
is not always required, but where it must be the same, 
the return stroke fixes the limiting capacity. Alterna- 
tively, special springs can be fitted giving a return 
pressure of 175 lb. per square inch. Since temperature 
differences may result in appreciable changes in the 
volume of the oil, this may affect the exact synchronisa- 
tion between the transmitter and receiver, Any change 
in oil volume can be compensated for easily and 
immediately, however, by movement of the trans- 
mitter lever through an arc of 7 deg. beyond the zero 
position; that is, to the right of the position the lever 
occupies in Fig. 1. This movement opens the spring- 
loaded compensating valve e, so that oil may flow 
from the reservoir to the pipe system or may return to 
the reservoir, as the case may be. The opening between 
the valve and the reservoir is protected by a strainer 
which is concentric with the actuating spindle... The 
oil level is maintained through the filling cap f, which is 
provided with a dipstick. 

The details of construction will be clear from the illus- 
trations. The pi connecting rod is ball-ended and 
the pi is made tight with a hat-leather ring, held 
in p) by a conical ring backed by a screwed sleeve. 
This sleeve is prevented from slacking back by a set 
screw entering one of a number of slots cut in it, as 
shown in Fig. 2. The spindle } slides in a sleeve with 
a spherical bottom, so that the necessary obliquity 
due to the movement of the double lever is allowed for. 
The double springs, in compression, bear at the top 
on a collar of the spindle and at the bottom on a collar 
on the sleeve. Several modifications not shown in the 
illustrations may be mentioned. In the first place, in 
installations where the tube is liable to accidental frac- 
ture, the receiver may be arranged so that its lever will 
automatically move to either ‘the fully-open or fully- 
closed position, as required. The transmitter operating 
lever can be locked in any desired position by a convene 
tional notched quadrant and latch arrangement. Since, 
however, the notches cannot be spaced closer together 
than will permit movements of less than 5 deg., this 
method may not suit all cases. A braking device, 
which will lock the lever in any position, is an alter- 
native fitting. In either case, the lock is positive and 
prevents the transmitting lever from creeping under 
vibration or shock. 

The receiver shaft projects on both sides of its casing, 
and the shaft can be extended as required to actuate 
auxiliary mechanisms. When a movement other than 
55 deg. is required at the receiver, a gear wheel can be 
mounted on the shaft to mesh with a pinion, 
which will increase the arc of movement. Con- 
versely, @ pinion on the shaft meshing with a gear 
will decrease the arc. The resulting torque in each 
ease will depend on the gear ratio. Two mechanisms 
requiring control simultaneously at different points 
may be provided for by arranging two transmitters 
side by side and connecting the operating levers to 
form a single handle. Conversely, if one receiver is 
to be operated from two points, as, for example, from 
cabs at each end of a locomotive, two transmitters 





discharging into one connecting pipe can be fitted, the 
transmitter not in use being locked in the zero position. 
The transmitter operating lever can itself be moved 
by links, levers, or cams, if manual operation is not 
convenient, and other modifications can be made to 
the system. In order to give some idea of the size of the 
apparatus, some overall dimensions have been given in 
the illustrations. The weight varies with the material 
used for the casings. When this is of aluminium alloy 
the transmitter weighs 4 lb. and the receiver 3 lb., 
and when of bronze the respective weights are 74 lb. 
and 54 lb., not including the connecting tube. 





SwepiIsH ELECTRIC POWER PLANT.—Statistics issued 
by the Association of Swedish Power Producers indicate 
that, at the end of 1943, generators having a total 
capacity of 322,000 kW were under construction, as com- 
pared with 424,000 kW at the end of 1942 and 489,000 kW 





at the end of 1941. 
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PROTECTION OF AERO ENGINES 
FROM CORROSION IN TRANSIT. 


Some particulars have been issued recently of a 
simple and effective method employed during the war 
for protecting aero engines, instruments and parts of 
aircraft structures from corrosion due to atmospheric 
moisture or sea water during transport by sea from the 
United States to Great Britain. Ms pies or other 
coating is applied to the = liable oS en corrosion, the 
protection by encl the engine or 
other component in a hermetically sealed envelope 
made of a material known as Pliofilm which is manu- 
factured by the Goodyear Tyre and Rubber Company 
(Great Britain) Limited, of Wolverhampton. Pliofilm 
ig transparent and is fabricated in sheets from pure 
rubber which, however, is not wasted as each envelope 
is returned to the factory after use and re-fabricated. 
The envelopes are suitably designed for each specific 
type and size of engine or part to be shipped and are 
supplied heat sealed at the side and bottom edges, the 
top being left open to receive the engine and the sides 
being ro down for some little distance to facilitate 
ite insertion. The envelope may be placed in the 





shi case before the engine is lowered into it, or may 
be applied while the is suspended from a crane, 
the engine enclosed in envelope being then lowered 


into the shipping case. The envelope is secured to the 
engine by means of gaskets or was affixed to the 
Pliofilm, through which the engine-mour*ing bolts are 
inserted and tightened up. 

Before being enclosed in the envelope the engine is 
prepared in accordance with a specification which 
ineludes the insertion of silica-gel plugs in place of the 
ordinary sparking plugs, a large plug in the crankcase, 
and cloth bags containing silica-gel tied to each cylinder, 
the object of the silica-gel being, of course, to absorb 
any moisture present in the air enclosed in the envelo 
when it is sealed up. A specially prepared card, the 
colour of which c in accordance with the per- 
centage relative humidity of the air in the envelope, is 
attached to the engine in such a position that it can be 
observed through a trap door provided for the purpose 
in the shipping case and this enables the efficiency of 
the drying agent to be checked at any time. The 
envelope is next unrolled upwards over the cylinders 
so that its upper edges extend above them and the 
open end is then sealed up. Pliofilm, it should be 
explained, is thermoplastic and is readily sealed by the 
application of heat, the joint made being im 1 to 
moisture and as strong as the material itself. It is 
necessary, however, to use a heated wheel or roller for 
the sealing operation as the material is very plastic 
when heated and the surface of the film would be dis- 
torted if the heat were applied in any other way. 

We understand that before the Pliofilm envelope 
system was employed in connection with aircraft ship- 
ping it was subjected to rigorous tests by the United 
States Army and Navy Departments, and also by the 
American Society of Automotive Engineers. Doubt- 
less many post-war uses will be found for Pliofilm 
in excluding moisture from foodstuffs, clothing, ete. 





CouRSE FOR PART-TIME TECHNICAL TEACHERS.—At 
the instigation of Mr. D. B. Hoseason, a director of the 


Brush Electrical Company, a number of firms have | 


nominated teachers from their works schools to take an 
intensive course at Loughborough College in the prin- 
ciples and technique of teaching. The course is under the 
direction of Mr. J. W. Bridgeman, of Loughborough 
College, and firms participating, in addition to the Brush 
Company, include Metropolitan-Vickers Electrical Com- 
pany, the English Electric Company, the L.M.S. Railway, 
Ericason Telephones, Limited, Stanton Ironworks, and 
Fielding and Platt, Limited. 





TENDERS FOR GOVERNMENT BUILDING CONTRACTS.— 
For the past two years arrangements have been in opera- 
tion to spread the available work in the Government's 
building programme among as many suitable firms as 
possible. To give effect to this policy a central record 
of contractors having an average annual turnover of 
60,0001. or more is maintained. From this list, firms 
are selected for invitations to tender for Government 
contracts of over 25,0001. Regional records of all other 
firms are also maintained and, from these, firms are 
selected to tender for contracts costing 25,0001. and 
under. A recommendation has recently been made 
jointly by the National Federation of Building Trade 
Employers and the Federation of Civil Engineering Con- 
tractors, to the Minister of Works, that firms on the 
central record should be invited to tender for Govern- 
ment contracts over 25,0001. in value in any part of the 
country ; provided always that if sufficient local firms 


on the central record are available and eligible, 60 per 
cent. of the invitations to tender for contracts valued 
at between 25,0001. and 100,0001. should be issued to local 
firms, which are defined for this purpose as those situated 
within a radius of 25 miles from the site of the work. 
After consultation with the Federations, the Minister has 
decided to accept this recommendation. 








BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British S ards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 

Sampling and Analysis of Coal and Coke.—In 
1942, the British Standards Institution issued two 
- ogre (B.S. Nos. 1016 and 1017) dealing with 
the sampling and analysis of coal and coke for 
general industrial purposes, These specifications super- 
seded a number of earlier ones, but not B.S. No. 735- 
1937, although it was stated that, where desired, the 
improved methods of analysis laid down in the new 
specifications might be substituted for those in B.S. 
No. 735. The Institution, however, have now issued 
a revision of B.S. No. 735, which covers the sampling 
and analysis of coal and coke for performance and 
efficiency tests on industrial plant, and, in consequence, 
the statement that the methods of analysis given in 
B.S. Nos. 1016 and 1017 may be substituted for those in 
B.S. No. 735, is no longer valid. In the new publication 
full advantage has been taken of the research work 
carried out in the course of the preparation of B.S. 
No. 1016, and the method of determining the volatile 
matter has been modified in the light of experience 
gained since the issue of the 1937 edition. While the 
earlier method was found to be generally satisfactory 
with certain coals, the desired agreement was not 
obtained between different workers, and modifications 
now incorporated should improve matters in this 
respect. A further important change is the alteration 
in the design of the rotary sample divider. In the 
earlier issue the dividers for large and small samples 
were of different patterns. The design now used, and 
recommended, is the same whatever the quantity of 
the sample and the same turntable can be employed in 
all cases. [Price 5s. postage included.] 

Diamond Dies for Wire Drawing.—The Technical 
Committee of the Diamond Die and Tool Control of the 
Ministry of Supply has been engaged in the preparation 
of standard specifications for non-reinforced and rein- 
forced diamond dies for wire drawing, and, in colla- 
boration with the British Standards Institution, the 
first of these specifications, namely, that for non-rein- 
forced dies, has now been issued as war-emergency 
B.S. No. 1168-1944. The Specification covers dies 
having bore diameters up to 0-06 in. and defines the 
quality of the diamond and the appropriate minimum 
wall thicknesses and minimum weights of the stones for 
various bores. The finish of the hole and its dimen- 
sional accuracy are prescribed, and notes on methods 
of examining and measuring dies are included. In the 
matter of die mounting, the essential dimensions of the 
die case are specified, together with a marking system 
for indicating the size of the die and the type of material 
for which it is suitable. In an appendix to the specifica- 
tion are given detailed diagrams of typical profiles of 
die bores for drawing copper, bronze, steel and the harder 





PERSONAL. 


Dr. THomas W. F. Brown, B.Sc. (Glas.), A.R.T.C,, 
S8.M. (Harvard), M.I.Mech.E., M.I.N.A., has been ap- 
pointed Director of Research of the Parsons and Marine 
Engineering Turbine Research and Development A.- 
tion and will take up his duties on September |. 
ticulars of the formation of the Association wer 
on page 433 of our issue of June 2, 1944. 


The Council of the Institution of Electrical Engineers 
have renominated Mr. 8S. W. MELsom to be their repre- 
sentative on the Joint Committee on Materials and their 
Testing for the 1944-45 session. The Council of the 
Institution have also renominated Mr. P. V. Huwrer, 
O.B.E., and Dr. P. DunsmeatH, O.B.E., M.A., to serve 
as their representatives on the Engineering Divi+iona) 
Council of the British Standards Institution for the 
ensuing year, and they have nominated Mr. J. R. Be vrp, 
M.Se., to serve on this Council, in place of Sim Jony- 
STONE WRIGHT, who is ineligible for re-election. 

Proressor E. A. ALLouT, M.Sc. (B'ham), M.E. 
(Toronto), M.I.Mech.E., M.E.1.C., has been appointed 
Head of the Department of Mechanical Engineering in 
the Faculty of Applied Science and Engineering of the 
University of Toronto, Canada, in succession to |’no- 


ocia- 
Par- 
riven 


rEssor R. W. ANnGus, B.A.Sc., M.I.Mech.E., who, as 
stated on page 8, anée, is retiring at the end of the present 
session. 

Sm Frank Linpiey is retiring from the position of 


Comptroller-General of Patents, Designs and Trade Marks 
on August 31. His successor will be Mr. H. L. Saunpers, 
Captain A. R. 8. Nutrine, 0.B.E., M.C., B.A.(Cantab.) 
has been elected chairman of the Westinghouse Brake and 
Signal Company, Limited, in succession to the late 
Lt.-Cou. Lornp HERBERT Scott, O.M.G., D.S.0., D.L. 

The secretary of the General Council of British Shipping 
informs us that Mr. J. R. Hosnovuse, M.C., of Messrs. 
Alfred Holt and Company (Blue Funnel Line), Liverpool, 
has been elected chairman of the British Liner Committee 
in succession to the late Lorp Essenpon. The new 
chairman of the London Main Sub-Committee is Lorp 
ROTHERWICK. 

BricaDprerR Georoce 8S. Harvie Watt, M.P., has been 
elected a director of the Birmingham Smal! Arms Com- 
pany, Limited. 

Mr. CuHaries Rem and Mr. W. M. B. FuRNiEs, both 
of whom have long been associated with the Electric 
Construction Company, Limited, have now been elected 
to the board of directors. 

Mr. W. M. Watson has been elected a director of 
Messrs. Herbert Morris, Limited, Loughborough. 

Mr. F. L. SHARPE, formerly managing director of 
Briggs Motor Bodies, Limited, has been co-opted to the 
board of Vactric, Limited. 

Mr. J. A. FavuLi, M.Inst.M.M., has returned to England 
from Sierra Leone and has been appointed manager of 
the Florence and Ulicoats Mines of the Millom and Askam 
Hematite Iron Company, Limited. 

Mr. G. H. Byorave has been appointed research 


iat + 





resistance-alloy wires containing nickel and chri 
and tungsten wires. [Price 2s. postage ircluded.] 





BOOKS RECEIVED. 


The Journal of the Institute of Metals. Volume LXIX, 
1943. Edited by N. B. Vauesan, Assistant Editor. 
London : Offices of the Institute, 4, Grosvenor-gardens, 
Westminster, 8.W.1. 

United States National Bureau of Standards. Circular 
No. C445. Effect of Humidity on Physical Properties 
of Paper. By FREDERICK T. Carson. Washington: 
Superintendent of Documents. [Price 5 cents.] 

The British Electrical and Allied Industries Research Asso- 
ciation. Technical Report. Reference W/T8. The 
Application of Electricity to Field Operations. A 
Critical Résumé. By C. A. CAMERON Brown. London: 
Offices of the Association, 15, Savoy-street, Strand, 
W.C.2. [Price 62.) 

British Association for the Advancement of Science. 
Report of Committee on Post-War University Education. 
London: Offices of the Association, Burlington House, 
Piccadilly, W.1. [Price 2s. 6d.] 

The National Institute of Agricultural Engineering. 
tor Ploughing. Askham Bryan, York : 
Institute. [Price 9d.) 

Cargo Coaling Plants. <A Detailed Survey of the Principles 
and Installations Involved in Loading Coal on Board 
Ship from Railway Wagons. By J. DALZIEL. London: 
“The Railway Gazette” Offices, 33, Tothill-street, 
Westminster, 8.W.1. [Price 2s. 6d.) 

Ministry of Works. Post-War Building Studies. No. 9. 
Mechanical Installations. By a Committee Convened 
by the Institution of Mechanical Engineers. [Price 
2s. net.) No. 13. Non-Ferrous Metals. By a Com- 
mittee Convened by the British Non-Ferrous Metals 
Research Association. [Price ls. net.) London: H.M. 
Stationery Office. 


Trac- 
Offices of the 











on the technical staff of the Gas Research 

Board. He is now working at the University of Leeds. 
Mr. R. C. TURNER has been appointed manager of the 

services sales division of British Timken, Limited. 


Mr. F. SAMUEL, branch manager of the Ipewich office 
of British Insulated Cables, Limited, has been transferred 
to the firm’s London office staff and is succeeded by Mr. 
F. Driessen. Mr. J. ANDERSON, manager of the com- 
pany’s Manchester branch office, has taken up an appoint- 
ment on the head office staff at Prescot and is succeeded 
at Manchester by Mr. E. A. SAYERS, formerly sales 
engineer attached to the London office. 

The London Midland and Scottish Railway announce 
that Mr. Asuron Davies, 0.V.O., O.B.E., vice-president, 
retires on August 31 and will be succeeded by Mr. T. W. 
Roy.3e, chief operating manager. Mr. 8. H. Fisner, 
deputy to Mr. Royle has been appointed chief operating 
manager. Mr. A. F. Bounp, signal and telegraph 
engineer, retires on August 31 and his assistant, Mr. W. 
Woop, succeeds him. Mr. H. V. Mostey, chief officer 
for new works and parliamentary business retires on 


August 31. 





ForMATION OF LaGonpa, Liwirep.—The firm of 
Wyndham Hewitt, Limited, was formed by Lagonda 
Motors, Limited, in 1936, primarily with a view to 
undertaking the manufacture of various munitions, and 
since that date both companies have been operating 
from the same works. As this gave rise to unnecessary 
complications, rearrangements have been made. With 
the consent of the Board of Trade, the name of Messrs. 
Wyndham Hewitt has been changed to Lagonda, Limited, 
and that of Lagonda Motors, Limited, to L. G. Motors 
» Li It is now proposed that L. G. 
Motors (Staines), Limited, be placed in voluntary liqui- 
dation, so that henceforward all transactions will be 
with one company, namely, Lagonda, Limited. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel.—The outlook is not very bright at the 
moment, as new business has diminished considerably 
in several departments. The plate section continues to 
cause most concern, and the smal] accumulations of 
orders over the “ Fair” holiday period were not sufficient 
to ensure full-time working last week when the plants 
were re-started. Sections and bars are better placed, 
and light sections were being rolled in relatively good 
tonnages at both steelmakers’ and re-rollers’ works. 
Sheetmakers are perhaps the best placed of all for orders. 
Medium plates have been quiet with them, just as they 
have been with the steelmakers themselves, but light 
sheets are still wanted in good quantities. The Scottish 
tubemakers are obtaining specifications for steel tubes of 
yarious diameters, and generally the works are being 
kept in active employment. 

Scottish Coal.—The miners in this area are among the 
highest paid in the whole British coalfield. In the last 
quarter of 1943 their averaye weekly cash earnings were 
51. 108. 10d., aud allowances in kind added another 10d. 
a week to their pay envelopes. Since these figures were 
prepared and issued by the Ministry of Fuel and Power, 
wages have been raised by a greater margin than ever 
under the new holiday allowances, the higher national 
weekly ninimum, and a substantial advance in piece rates 
and day wages. These wages are good by any standard, 
but output, which has been falling steadily for years past, 
still shows no sign of recovery, and absenteeism, even 
since the April agr t was signed, has continued to 
increase. Scottish observers see here further proof of 
the long-held theory that rising wages only produce a 
lower return in coal, and not a higher yield. The pro- 
gramme of restocking in Scotland for next winter has 
not yet made a proper start, and traders say the pros- 
pecta are worse than at any other period of the war. 

New Light Industries.—The need for these in Scotland, 
after the war, has been stressed in all quarters, from the 
Secretary of State for Scotland downwards, but the 
general impression is that industrialists and politicians 
have not yet got down to the problem sufficiently, or 
produced much tangible result. Some of Scotland’s 
overseas Outlets for steel products are unlikely to be 
available after the war is over, and a much greater 
proportion of highly-finished goods will require to be 
exported if the West of Scotland, in particular, is to 
enjoy reasonable employment. This is the real argument 
for more light industries being set down north of the 
Tweed. It was recently demonstrated that the absence 
of a motor-car industry in Scotland, and consequently 
the absence of pressing plant, prevented Scotland from 
participation to the fullest extent in the production of 

steel houses. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—In some departments of the steel 
industry the quiet state exists which is usually associated 
with July in peace time. The demand is on a restricted 
scale and order books are less full. The heat-treatment 
departments and the finishing branches of the steel and 
engineering trades are still very well employed, but there 
are few indications at present of the activity extending 
beyond the autumn. Staggered holidays are in progress 
among managerial and directorial staffs, as well as among 
the skilled and unskilled operatives. Active steps are 
being taken to organise industry on a peace basis. It is 
realised that a good deal of reliance will have to be placed 
upon the h and technical staffs, to apply to peace- 
time industry the experience gained in the war years. 
Sheffield laboratories are being re-organised and re- 
equipped to serve as centres of research for groups of 
associated companies, by the Applied Science Depart- 
ment of Sheffield University. New types of alloy steels 
are being, or have been evolved. 


South Yorkshire Coal Trades.—Pit holidays are re- 
stricting the production of coal. The demand is as 
strong as ever, because of the necessity to look ahead 
and rebuild reserve stocks. There are no best South 
Yorkshire hards and washed and graded steams to spare, 
and there is a persistent call for washed doubles, singles 
and trebles, supplies of which are earmarked for priority 
users for many weeks ahead. Gas coal is in strong 
demand. Coking coal is readily taken up and is in fair 
supply. The make of coke is very well maintained, and 
the needs of furnaces, foundries and tool factories are 
being satisfied. House coal is in short supply. The 
production of outcrop coal is being accelerated by the 
adoption of improved methods, and the employment of 
larger types of machines. 








SOUTH AFRICAN RaILways.—The gross earnings of the 
South African Railways during the period June 11 to 
July 8, amounted to 3,537,482I., against 3,524,5611. in 
the corresponding period of 1943. 


NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal Trade.—The fact that as wages ad- 
vanced so the output d was st d by Mr. 
Iestyn R. Williams, joint secretary of the Monmouth- 
shire and South Wales Coalowners’ Association, in an 
address last week. He was speaking on the national 
negotiations on wages earlier this year and said that 
unless the Government made an increase in wages con- 
ditional upon an increase in output the settlement, in 
the opinion of the employers, was calculated to reduce 
outputs. Negotiations had not yet been concluded, but 
he paid tribute to the patience shown by the general 
body of the workmen, particularly concerning the opera- 
tion of the Porter overtime award. Also dealing with 
the production position last week, Mr. Arthur Horner 
said that there were sufficient reserves of coal in South 
Wales to employ 150,000 men for 600 years, but produc- 
tion could only continue so long as miners were available 
and it was becoming clear that new inducements would 
be necessary to secure reasonable manpower. In 1938 
output in South Wales per man-shift worked was 1-12 
tons while the output of actual coalgetters at the coal face 
was 2-95 tons per man shift. At the present time the 
figures were 1-12 tons and 2-73 tons, respectively. The 
age level of the miners had gone up and it could not be 
expected that they could do the work as when the average 
age was five years lower. There was a brisk demand for 
all classes on the Welsh steam-coal market last week, 
but the amount of new business that could be enter- 
tained was strictly limited. Salesmen generally had very 
little coal to offer for delivery over the next few months 
following recent heavy bookings by the high priority 
users. Foreign customers showed a steady interest, but 
export permits were only being granted in respect of 
supplies for Government-directed business. Shippers in 
the Spanish and Portuguese trades were still offering 
some South African coals. All the large descriptions 
were well booked forward and were very firm. Strong 
conditions continued to rule for the sized and bituminous 
small sorts, which were in keen demand and very scarce. 
Best dry steam smalls were active, but inferiors were 
quiet. Cokes and patent fuel were busy. 

Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that the 
recent slight improvement in the volume of business 
transacted in tin-plates and their substitutes has not 
been maintained and that, last week, quieter conditions 
prevailed. The volume of business transacted was poor, 
but makers, who have good order books, maintained 
their production at recent levels. Business in steel 
sheets was a little quieter as makers, being well booked, 
were reluctant to increase their commitments. Iron and 
steel scrap, although plentiful, was quiet as most con- 
sumers had ample supplies. The prices of iron and steel 
products and of non-ferrous metals are as follows :— 
Standard quality coke tin-plates, per box of 108 Ib., 
containing 112 sheets measuring 20 in. by 14 in., 29s. 9d. 
f.o.r., for home consumption and 30s. 9d. f.o.b. for 
export. Tin-plates carrying heavier coatings of tin, 30s. 
and 30s. 44d. per box, f.o.r., for home consumption. 
Unassorted tin-plate base uncoated plates, 25s. 9d. per 
box, f.o.r., at manufacturers’ works. Galvanised corru- 
gated steel sheets, No. 24 gauge, in bundles 261. 2s. 6d., 
and steel-sheet and tin-plate bars, 121. 2s. 6d., all per ton 
delivered. Welsh hematite pig iron, 61. 14s., and Welsh 
basic pig iron, 61. 0s. 6d., both per ton, delivered, and 
both subject to a rebate of 5s. The distribution of 
supplies of metallic tin are controlled and the price of the 
metal is 3001. a ton. The maximum control price of 
fire-refined copper (containing not less than 99-2 per 
cent. Cu) is 601. 10s. a ton and that of high-conductivity 
electrolytic copper, 621. a ton. The maximum prices of 
good pig lead is 251. and of spelter, 261. 10s. a ton. 








THe TRAINING OF LOCAL-GOVERNMENT ENGINEERS.— 
It is stated in the annual report of the Institution of 
Municipal and County Engineers that discussions with 
the Institution of Civil Engineers have resulted in the 
formulation of a joint scheme for regulating the training 
of persons under engineers serving loca] authorities. 
The Councils of the two Institutions have set up a stand- 
ing joint committee to administer the scheme. This 
committee will prepare and maintain an index of engi- 
neers to local authorities who are willing and able to 
provide young men with training under the conditions 
laid down in the scheme. The committee will also 
keep a register of the indentures or undertakings of the 
young men undergoing such training. The regulations 
are designed to ensure, on the one hand, that engineers 
taking pupils, learners, or graduate assistants shall be 
in a position to give them adequate and suitable training, 
and, on the other, that persons accepted for practical 
training shall engage themselves for a specified period 
and take full advantage of the opportunities provided. 
When the sch is fully operative, entry on the register 
of indentures and undertakings will, in most cases, be a 
necessary preliminary to admission to studentship and 











permission to sit for the Institution’s examinations. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF AUTOMOBILE ENGINEERS.—Lidon 
Centre: Tuesday, August 8, The George Hotel, Luton. 
6.20 p.m., Annual General Meeting. 6.30 p.m., Informal 
Meeting. Lecture: “‘ The Selection and Training of the 
Automobile Engineer,’”’ by Mr. W. E. Park. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The total tonnage output of iron 
and steel, although considerably reduced, is large and 
autumn requirements promise to restore full activity 
to the plants which are now only moderately employed. 
The generally quieter conditions and the usual] August 
holidays, however, will enable the much needed repairs 
and renewals to plants that have been operating at 
high pressure for an exceptionally long time to be carried 
out. While the advance in coal values threatens to be 
a serious burden to consumers when the war ends, the 
opinion is expressed that, in the meantime, the rise will 
not be permitted to interfere with the present schedule« 
of maximum prices of iron and steel. 


Poundry Iron.—Lack of orders for light castings is 
reducing the demand for No. 3 foundry pig, the supply 
of which is plentiful although the output of local brands 
has been small for a considerable time. 

Hematite, Low-Phosphorus and Refined Iron.—The 
scarcity of hematite necessitates the continued strict 
rationing of authorised consumers to enable deliveries for 
essential purposes to be maintained. 
foundries are actively engaged and large quantities of 
low-phosphorus and refined iron are being steadily 
absorbed. 

Manufactured Iron and Steel.—Semi-finished iron is 
in ample supply and in only moderate demand, but stee) 
semies are wanted in large quantities and delivery claims 
are difficult to meet. The extensive bookings for re- 
rolled steel are necessitating maximum output from the 
mills. The production of first-quality steel semies is 
promptly absorbed and a substantial tonnage of inferior 
materia] continues to pass into use. There are few new 
features in the finished-iron industry. Branches turning 
out heavy commodities are fairly actively employed but 
departments producing the lighter descriptions of 
material are in need of orders. Most finished-stee] plants 
are keeping well employed, but the contracts for some 
commodities are approaching completion and an expan- 
sion in forward buying would be welcome. The smal] 
demand for heavy steel joists keeps the production 
within narrow limits, but light and medium sections are 
in steady demand and makers are well sold. Consumers 
of special and alloy steels have no difficulty in obtaining 
adequate supplies. Sheet and plate manufacturers 
have as much work on hand as they can deal with, but 
the demand has eased to some extent. There are ready 
outlets for railway material and colliery equipment. 

Scrap.—The inferior grades of iron and steel] scrap are 
in fairly good supply but the demand for larger deliveries 
of heavy steel scrap, good cast-iron scrap and machinery 
metal] continues. 





CHEMICALLY IMPROVED Woop.—The Du Pont organi- 
sation of America has developed a process for improving 
the natural qualities of wood by impregnating the struc- 
ture with resin-forming chemicals that react with wood 
cellulose. According to the Scientific American, wood 
treated by this “ methylourea”’ process is made much 
harder and is no longer liable to shrinking or warping. 
It cannot swell by the absorption of moisture, and its 
surface finish is unaffected by damp. 





Bavuxtre Deposits in JaMaica.—Messrs. Aluminium, 
Limited, Montreal, Canada, have acquired bauxite pro- 
perties in Jamaica, which, it is claimed, give promise of 
being one of the most important world sources of this 
ore of aluminium. Work carried on by the company in 
the past two years will lead to the opening of a mining 
industry on the island and should ultimately result in 
the erection of plant for the treatment of the ore. More- 
over, the company, in collaboration with the Colonial 
Government, is embarking on a paralle] programme in- 
volving the scientific agricultural development of its 
newly-acquired lands with a view to increasing the self- 
sufficiency of the community. These new Jamaican 


bauxite resources will supplement the British Guiana 
ores on which the Canadian aluminium industry has 
heretofore largely depended and will provide a broader 
base for the expanded aluminium-producing facilities 
of the Dominion. 
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35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
fact that the above is the address of our Regis- 
Offices, and that no connection exists between 
ournal and other publications bearing some- 
similar titles. 
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The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ................ #3 5 0 
For Canada— 
Thin paper copies we £2318 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies #3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies ree ten newsagents are requested to 
communicate the to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


The c for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
eneinch. If use is made of a box No., the extra charge 
is 1s. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an adverti t es an inch 
or more the ch: is 188. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 
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ROADS AND ROAD 
TRANSPORT. 


Even before the construction of the German 
Autobahnen, it was generally considered that the 
road systems of the western European countries 
differed fundamentally from those of the British 
Isles in being designed primarily for military pur- 
poses. Some of them—notably the routes nationales 
of France—may have been so designed, but the 
maze of subsidiary roads, even there, must have 
owed their location principally to the needs of the 
people for commercial intercourse. The main lines 
of the British roads are often accredited to the 
Romans, but here again, in many cases, archaeo- 
logical investigation indicates that more peaceful 
purposes inspired the lay-out of the original track- 
ways, and it was mainly because these followed the 
most suitable courses that the Romans also adopted 
them and made of them more permanent engineer- 
ing works than their originators had thought it 
necessary or found it practicable to do. In all 
ages, in fact, the fundamental road-making im- 
pulse has been that of facilitating trade; and, 
while the rapid expansion of railway communi- 
cations in this country has tended to obscure the 
significance of roads, the railways themselves have 
always been greatly dependent upon road haulage 
as a means of collecting goods for rail transit and 
distributing them from the railway stations to the 
ultimate consignees. The revival of interest in 
the roads which resulted from the advent of the 
motor car therefore introduced no new principle, 
but merely a variation of emphasis ; and, likewise, 
those who advocate that the improvement of the 
road system of the country should be accorded a 
high priority among the multitudinous tasks that 
will claim attention as sogn as the war is over are 
only stating a truism that ought to be sufficiently 
obvious not to need stressing, though the questions 
of detail involved in executing such a policy may 
legitimately give rise to differences of opinion. 

Obvious as the principles should be, hqwever, 
there will be many individuals, in Parliament and 
outside of it, whose ideas on the subject are, perhaps, 
less clear than is desirable in view of their eventual 
responsibility for influencing the future of road 
development; and even those who are most inti- 
mately concerned with the construction and use of 
roads, and with transport co-ordination in its various 
forms, may experience some difficulty in viewing all 


the many aspects of so vast a problem in their 
correct proportions and perspective. Any serious 
attempt to present it in a compact and readily 
assimilable form should therefore be welcome. 
Such an attempt has been made in the report by 
the British Road Federation, entitled ‘‘ Roads and 
Road Transport,” which is issued to-day.* 

The British Road Federation, which was formed 
in 1932, is an organisation of 61 commercial and 
industrial associations, representing in the aggregate 
over a quarter of a million firms, including vehicle 
manufacturers and operators, road constructors and 
their associated suppliers and users of plant and 
materials, and the various trades which rely most 
upon road services for the distribution of their 
products. The objects of the Federation are stated 
to be “to promote, watch over and protect the 
interests of all persons concerned in the construction 
or in the use of roads, to originate and promote 
improvements in the law or in the regulations which 
affect owners or users of road vehicles, and to pro- 
mote a constructive transport policy in the national 
interest”. It is the last-mentioned aim which is 
submitted as justification for this report, which was 
prepared by the Post-War Reconstruction Com- 
mittee of the Federation and is now put forward as 
representing the views of “a strong majority” of 
the road transport industry. 

The report comprises four sections, with four 
appendices, the third of which is a memorandum by 
Sir Charles Bressey. The first section of the report 
deals with the background of reconstruction policy, 
much of it being a recapitulation of the advantages 
offered by road transport, not only as a means of 
providing door-to-door service of a more flexible 
kind than can be obtained by any other means, but 
also as a feeder for railways, air routes, and inland 
and oversea water transport. These advantages are 
generally conceded and need not be elaborated, but 
it may not be so widely appreciated that (to quote 
the report) “‘the conquest of distance by small 
machines which one man can operate by himself is 
to be rated as one of the outstanding technical 
achievements of our age.” The point is well made, 
for there can be no doubt that the feeling of personal 
freedom enjoyed by the owners of mechanically- 
propelled road vehicles is often a potent factor in 
deciding individual transport policy; and that 
encroachments on that freedom, whether by legisla- 
tion or by monopolies, may induce a resentment out 
of all proportion to the handicap actually resulting. 

It is accepted in the report that some Govern- 
ment control is necessary to ensure safety, the main- 
tenance of adequate wages and conditions of employ- 
ment, the enforcement of a reasonable standard of 
service to the public and of the charges made for it 
and (as seems necessary under modern conditions) 
military preparedness; but it is emphasised that 
‘road transport is perhaps of all services the one 
which would suffer the most in its value to the com- 
munity if it were unduly regimented.” A distinct 
leaning in this direction was evident before the war, 
as indicated by the restrictions on the uses to which 
goods vehicles (and, initially, even private cars) 
could be put. There seems to be no valid reason 
why the owner of a motor vehicle should not use it 
to transport any commodity that he wishes to move, 
if the vehicle is not overloaded or otherwise caused 
to be a possible source of danger to other users of 
the highway. The principle that there should be 
closer co-ordination among the different forms of 
transport is also admitted, and it is urged that the 
former Transport Advisory Council, or some similar 
organisation, should be re-established as soon as 
possible, to facilitate consultation on questions of 
policy between the Government and road interests. 

Under the heading of “ The Principles according 
to which Road Transport should be Developed,” 
suggestions are made that, while shortages continue, 
available materials should be allocated without 
discriminating between public and private owner- 
ship of the vehicles concerned ; and that “as soon 
as circumstances permit, . . . unfettered freedom 
of choice of the means of transport he employs 
should be restored to the individual, be he trader, 
farmer, industrialist, or private citizen”, on the 
grounds that ‘‘this is a fundamental liberty ” and 





* London: The British Road Federation, Limited, 
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that the individual is in the best position to know 
what form would best meet his needs. The further 
claim is made for “ the restoration of full freedom 
to the individual to operate his own road transport in 
connection -with his business or private affairs ”’ ; 
though it is debatable whether this freedom did 
exist previously in fact, though it may have done 
so in theory. 

On the subject of“ The Planning, Construction and 
Maintenance of the Roads,” the report goes into 
rather more detail than in the preceding sections. 
The Federation endorse the pro is made by the 
County Surveyors’ Society in 1938 for the con- 
struction of a system of motorways, and state 
that they regard this scheme—covering about 
1,000 miles of road, and estimated to cost 60,000,0002. 
at pre-war prices—as the minimum programme, on 
which preparatory work should be instituted with- 
out delay. The guiding principles which the Federa- 
tion put forward as essential to a satisfactory road- 
construction programme are concerned mainly with 
such features as visibility, sign-posting, the segrega- 
tion of different classes of traffic, and the avoidance 
of congestion. In particular, they favour the con- 
struction of many more fly-over junctions or other 
means of eliminating cross-roads, and the pro- 
vision of facilities for parking, loading and unload- 
ing, etc., off the through carriage-way. 

In some respects, the wording of this section rather 
suggests that its compilers are pushing at an open 
door; it seems hardly necessary, for example, to 
stress the need to determine the standards to be 
laid down for roads of various categories, unless the 
intention was to avoid a possible accusation that a 
fundamental consideration had been overlooked. 
Nor is there any occasion, it might be supposed, 
to point out that new roads should be designed and 
located with due regard to facilities for linking them 
with the railway, air, canal and coastal services, etc. 
Primary considerations of this kind are hardly 
likely to be neglected. A point of importance, how- 
ever, is that the war-time destruction of property 
in many urban areas may now justify a different 
approach to the old problem of whether to improve 
traffic arteries through such towns or to construct 
by-passes round them. In certain cases of this 
kind, the ultimate decision may depend on factors 
which can hardly be given due weight in any general 
survey; for example, to by-pass a town situated 
in a hilly district may involve heavy excavations 
or extensive bridging, thus introducing a significant 
time element. 

There is still room for a good deal of research in 
road design—for instance, regarding the most suit- 
able proportions of traffic roundabouts—though it 
is obviously undesirable that the attempt to combine 
uniformity with optimum efficiency should be 
advanced as a reason for delaying necessary im- 
provements. It is equally undesirable that stan- 
dards should be adopted which may be found, in a 
few years’ time, to have a restrictive effect on 
vehicle design; though there will always be a 
natural tendency to design vehicles up to the maxi- 
mum dimensions and weight that a road will permit 
and then, no doubt, to complain that the road 
designer has not looked far enough ahead to allow 
of further increases. A road system is usually 
easier than a railway to adapt to changing circum- 
stances and, as the report points out, there is now 
in the country a great reserve of constructional 
plant which can be used for roadmaking. It is 
also true, however, that while the means of con- 
struction have developed greatly in recent years, 
the effect of the development is rather to reduce the 
time required for construction than to reduce the 
cost ; and even the minimum cost of providing the 
country with a thoroughly modern road system is 
certain to be so great that additions to it, which can 
only be expected to benefit a very small proportion 
of the total number of road users, may prove 
difficult to justify. There are many harbours which, 
by dredging, could be made suitable for larger ships 
than at present, but if only one ship in fifty requires 
the extra depth of water, it would probably be much 
cheaper to tranship her cargo at another port than 
to dredge a deeper channel; which suggests that 
a detailed analysis of several years’ traffic should 
precede any attempt to standardise the proportions 
and structure of a national system of roads. 


DOMESTIC ELECTRICAL 
ACCIDENTS AND FIRES. 


THE present agitation for the registration of elec- 
tric wiremen and the institution of compulsory 
wiring rules may be presumed to be essentially 
based on the desirability of reducing the number of 
electrical accidents and fires ; but, as was suggested 
by the Post-War Planning Committee of the Institu- 
tion of Electrical Engineers, it is doubtful whether 
the present incidence of such accidents is serious 
enough in itself to justify compulsory registration. 
In the course of its report on “ Electricity Supply 
Distribution and Installation,’ which was discussed 
on page 92 of our 157th volume (1944), the com- 
mittee stated that there was a “tendency to 
over-emphasise the dangers of electrically caused 
accidents and fires in comparison with those due 
to other causes.” This expression of opinion was 
based on the analysis of statistical evidence which 
it was recommended should be published. This 
has now been done, in an article entitled ‘“‘ An Assess- 
ment of Electrical Accidents in Relation to Other 
Accidents, and an Appraisement of Some Electrical 
Fire Statistics,” in the July issue of the Institu- 
tion Journal. The article is in the main factual 
and forms a valuable contribution to any inquiry 
into the question of domestic electrical accidents. 
The statistics cover industrial installations to 
some extent, but the main stress is on the domestic 
sphere. None of the figures relates to a later date 
than the early part of 1939 and some of the tables 
do not extend beyond 1937. The reason for this 
is clearly the absence of published statistics, but 
the omission of the war years is rather an advantage 
as the interest of the matter turns on the conditions 
in normal years. 

The statistical reviews of the Registrar General 
show that in 1922 there were 22 deaths from electrical 
accidents in England and Wales, this figure inclu- 
ding industrial and railway accidents, as well as those 
in the home. Deaths due to lightning stroke are, 
however, excluded. The corresponding figure for 
1938 was 93. Owing to their inclusive nature 
these totals are of little value for the evaluation 
of domestic electrical risks, but they do illustrate 
the remarkable immunity from accidents shown by 
electrical applications of all kinds. In the same 
years the number of accidental deaths due to falls 
downstairs, out of bed, etc., were respectively 947 
and 2,047; that is, electrical accidents increased 
somewhat more than four times while those due to 
falls little more than doubled. Both increases are 
offset to some extent by the fact that between 1922 
and 1938 the population of England and Wales in- 
creased by about three million persons, but the main 
explanation for the increase in electrical accidents 
clearly lies in the fact of greater utilisation. In the 
period covered the number of units sold increased 
5-6 times. The fact that the accidental deaths in- 
creased only 4-2 times suggests growing improve- 
ment in the safety of application. 

Evaluation of the safety of domestic electrical 
installations has been much facilitated by the pub- 
lications of the Home Office annual reports. These, 
since the year 1930, have given separate figures for 
electrical fatal accidents in domestic and industrial 
premises. The Registrar General and Home Office 
figures do not altogether agree; for instance, 
while the former gives the figure 102 for fatal 
accidents in Great Britain in 1938, the Home 
Office figure is 127. This discrepancy is explained 
by the fact that, while the Registrar General’s 
returns are based on the ultimate medical cause of 
death, such, for instance, as burns, the Home Office 
figures would include death from burns in hospital 
as an electrical accident if the burns were due to 
an electrical cause. This distinction makes the 
Home Office returns the more valuable of the two. 

In the year ended March 31, 1930, there were 
20 fatal electrical accidents in domestic premises. 
In the corresponding year 1938-39 there were 50. 
During that period, however, the kWh sold for 
lighting, heating and cooking increased from 2,744-3 
millions to 8,340-4 millions, so that the domestic 
accidents per 1,000 million kWh sold decreased 
from 7-3 in 1930-31 to 6-0 in 1938-39. The inter- 








vening years showed small fluctuations in these 





figures, but a plotted curve shows that the accident 
rate in terms of units sold is substantially constant. 
The same thing applies if accidents are plotted in 
terms of the number of consumers. It is pointed 
out in the article that this constancy of the accident 
rate has been maintained over a period which has 
seen a great extension of the use of electricity by 
the lower-income groups of the population, among 
which it may be presumed that the cheaper types 
of electrical appliances will be mainly used. Most 
accidents are due to apparatus, not to the house 
wiring, and the opinion’is expressed that “ the leve| 
of safety already attained in the fixed installations 
of houses is so high that no further degree of improve- 
ment in this respect can significantly affect the 
number of domestic fatalities."" In these circum. 
stances, attention must be directed mainly to the 
design of electrical appliances and the manner in 
which they are used. The importance of employ- 
ing good quality flexible connections, and of giving 
proper attention to their maintenance, is stressed. 
The danger which may attend the indiscriminate 
use of electrical appliances in bathrooms is also 
pointed out. In 1935, of 13 fatalities due to 
flexibles, portable lamps and heaters, four occurred 
in bathrooms ; in 1936, there were four out of 16 ; 
in 1937, of 8 fatal accidents with heaters and “ port- 
able machines,” five were in bathrooms. 

The evaluation of the domestic electrical risk from 
fire is more difficult than that of other types of 
accident, as the primary cause of many fires cannot 
be determined but an interesting statistical sum. 
mary is based on the reports of the Chief Officers 
of the Fire Brigades of Birmingham for 1936, 
London for 1936 and 1937, and the Liverpool 
Salvage Corps for 1935. These brigades attended 
a total of 12,006 fires in the periods covered and 
of these 299 were attributed to defective electrical 
installations. Even this small number has been 
increased by 10, as it includes two-thirds of the 
15 fires of unknown origin. These figures show 
that the ratio of fires due to defective electrical 
installations to all fires was 2-57 per cent. Fires 
of this type form some 30 to 40 per cent. of all 
electrical fires on consumers’ premises, the remainder 
presumably being due to misuse of apparatus, or to 
defects. These returns cover industrial as well as 
domestic fires and, as the proportion of fires due to 
appliances and flexibles is probably higher in the 
home than in the factory, it is a reasonable assump- 
tion that fires due to defective house wiring form not 
more than 30 to 40 per cent. of all domestic elec- 
trical fires, which reinforces the view that no further 
improvement in the fixed installations of houses is 
likely to be of significant effect. 

An analysis of the causes of fires, based on returns 
from Belfast, Liverpool and London for various 
years, suggests that increased use of electricity, 
although it will naturally introduce more possi- 
bilities of electric failure, may indirectly decrease 
the total number of fires. For instance, 25 per cent. 
of all the fires were due to “light thrown down” 
and no doubt a proportion of these would have 
been eliminated had electrical methods been used 
in place of those requiring open flame. A further 
25 per cent. were due to the use of solid fuel; an 
extension of electric heating would tend to re- 
duce these also. The proportion of fires due to 
electrical causes averaged over the returns was 
10-1 per cent. and it is of interest that the corres- 
ponding figure for gas was 2-9 per cent. The elec- 
trical fires, however, include those occurring on 
motor vehicles and trains which can have no bearing 
on the question of house wiring. The only case in 
which the totals for domestic buildings are given 
independently is that for London in 1937. In this 
case, fires due to electricity Were 9-2 per cent. and 
those due to gas 7-2 per cent. An interesting detail 
in connection with electrical fires is that they occur 
more frequently on direct-current than on alternat- 
ing current systems. In London in 1936, 35 fires 
were attributed to electrical causes on alternating- 
current systems and 97 on direct current. Corres- 
ponding figures for 1937 were 37 and 85. As there 
are four times as many alternating-current custo- 
mers in London as direct-current, these figures are 
striking evidence of the greater safety of alternating- 
current distribution, the use of which is becoming 
still more general. 
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AUG. 4, 1944. 
NOTES. 
Cuam OF ELecrricaL ENGINEERING AT 
CAMBRIDGE. 


On page 470 of ENGINEERING, vol. 157 (1944), we 
made a brief allusion to a proposal to establish a 
Professorship of Electrical Engineering at the 
University of Cambridge and to the fact that the 
Council of the Senate of the University had recom- 
mended that an offer of the Institution of Electrical 
Engineers to provide endowment for a period of 
years be gratefully accepted. Some further par- 
ticulars of the preliminary steps taken by the 
University authorities and the Council of the 
Institution in connection with the establishment of 
the Chair have now. appeared in the current issue of 
the Journal of the institution. The matter has 
evidently been under consideration for some time, 
both by the University,and the Council of the 
Institution, and when the question was discussed 
recently at a meeting of the latter body it was 
thought that, although the University might wish 
to proceed with the establishment of the Chair as 
part of their plans for post-war reconstruction, 
circumstances might prevent the plan from being 
put into execution sufficiently quickly after the 
conclusion of hostilities to deal with the pressure 
which would undoubtedly be experienced at all 
university engineering faculties. This pressure, it 
was anticipated, would be felt not only on the teach- 
ing side but also in research activity, which it was 
hoped would be greatly developed. The Council, 
moreover, felt that if electrical engineering as such, 
and particularly that portion of the science dealing 
with radio and electronic engineering, were more 
strongly developed in the Faculty of Engineering at 
Cambridge, the benefit of close association with the 
work of the Cavendish Laboratory would be 
assured. Early in May, therefore, the Council 
resolved to offer to the University a sum of money 
which would provide for the establishment of the 
Professorship for a limited period of, say, 5 years, 
in order that the Chair might be established without 
delay, pending the completion of arrangements for 
a perpetual endowment. In their answer to this 
offer the Council of the Senate of the University 
reported that they were of opinion that the estab- 
lishment of the Professorship was of sufficient 
immediate importance to justify a departure from 
normal practice which requires the provision of a 
permanent endowment for the establishment of a 
Professorship. They therefore considered that the 
Institution’s offer should be gratefully accepted and 
that the University should undertake the responsi- 
bility of making such further provision for the Pro- 
fessorship as might be required if no permanent 
endowment were obtained from external sources. 
The Journal adds, in conclusion, that no further 
action is possible until the report of the Council of 
the Senate has been considered by the Regent House 
of the University, but it is hoped that the necessary 
Grace will be given at a Congregation early in the 
Michaelmas Term. 


Roya Instrrvution GrapvuaTE MEMBERSHIPS. 


_ With the object of bringing before young scient- 
ists working in London and its immediate neighbour- 
hood the aims and amenities of the Royal Institution 
of Great Britain, the members have established nine 
graduate memberships. Three of these will be 
awarded annually to recent graduates, of either sex, 
of any university in the British Empire who have 
taken a degree with either first or second-class 
honours in any scientific subject. A graduate mem- 
bership will give the holder the full privileges of 
membership of the Royal Institution for a period 
of three years, with the exception of the right to 
attend or vote at any meeting of the members. 
These privileges include the use of the library, con- 
taining approximately 70,000 volumes, to which 
large additions of new books are made annually, and 
the use of the reading room. In addition, graduate 
members will have the privilege of attending the 
various courses of lectures delivered by distinguished 
scientists and also of attending the Friday Evening 
Discourses and of introducing two friends to any 
Discourse. If, at the expiry of his graduate mem- 


Royal Institution he may do so without the payment 
of an entrance fee if his application is supported by 
four members. The Committee of Managers of the 
Royal Institution propose to award the first three 
graduate memberships in November, 1944, to 
students who have graduated this year. Holders 
will thus enjoy the privileges of membership from 
the commencement of the forthcoming winter ses- 
sion. Candidates for graduate memberships are 
invited to make application on the prescribed form 
which can be obtained from the general secretary, 
Royal Institution, 21, Albemarle-street, London, 
W.1. 
THE PROFESSIONAL CLassEs AID COUNCIL. 


The 23rd annual report of, the “ P.C.A.C.,” 
though much condensed in the interest of paper 
economy, contains enough information regarding 
the Council’s operations during the year ended 
April 30, 1944, to show how extensive they have 
been in spite of war-time difficulties and the handicap 
of a heavy financial deficit at the close of the previous 
accounting year. The expenditure on relief amounted 
to 11,4371. out of a total expenditure for all pur- 
poses of 13,884I., the latter figure exceeding the 
income by nearly 3651. Financial aid was given 
to 218 families, many of whose difficulties were 
either due to the war or were accentuated by it ; 
and 124 individuals were advised of other sources 
of assistance. School fees, etc., accounted for 
nearly half of the money grante—5,201/.—this 
figure being 5401. less than in the previous year ; 
and 1,883/. was spent in assisting 47 students who 
were training for various professional vocations. 
The payments grouped under the heading of 
“* General Help ”’—to meet such expenses as those 
of illness and convalescence, cost of outfits, and pay- 
ments of life-insurance premiums and unavoidable 
debts—totalled 2,4301. The total income for the 
year amounted to 13,5201., as compared with 
13,3851. in 1942-3. The nominal list of the Council 
shows the large number of professional institutions 
which are associated with the work of the Council, 
these including the Institutions of Civil, Mechanical 
and Electrical Engineers, Structural Engineers, and 
Municipal and County Engineers; the Royal Aero- 
nautical Society ; the Society of Engineers; the 
Junior Institution of Engineers ; and the Institute 
of Metals. The secretary to the Council, whose 
office is at 20, Campden-Hill-square, London, W.8, 
is Miss G. M. Walters. 


Tue InstrTuTION OF AUTOMOBILE ENGINEERS. 

In any engineering research laboratory there is an 
ever-pressing need for new apparatus and new 
instruments to meet the requirements of tests or 
experiments for which existing methods and equip- 
ment have proved to be unsuitable. The impres- 
sion we gained during a recent inspection of the 
Research Department of the Institution of Auto- 
mobile Engineers was that the Institution had been 
singularly fortunate in the amount of inventive 
talent displayed by the research staff. It was clear 
that many investigations were being carried out with 
equipment that had been devised and constructed 
in the Research Department to fulfil special condi- 
tions. One machine employed a system of levers 
to apply an alternating load to the big-end bearing 
of a connecting rod through the rod itself; the 
strain in the latter, observed by an electrical 
method, was taken as a measure of the applied load. 
With this machine, the conditions giving rise to 
bearing failure could be closely studied. The strain 
gauge was in the form of a simple electrical con- 
denser, the two plates of which moved apart or 
closer together as the rod became longer or shorter 
under load. The resulting variation in capacity, and 
hence the strain, was made apparent by means of a 
cathode-ray oscillograph. A torsional strain gauge, 
which worked on the capacity principle also, 
was shown in course of development. Other strain 
gauges, making use of the resistance principle, 
were arranged to demonstrate the effects of a direct 
tensile or compressive load, and of bending and 
torsion. Simple resistance elements, glued to the 
member under test, were strained to the same 
extent as this member, and consequently suffered 
a change in resistance. The latter was caused 
to affect the balance of a Wheatstone bridge 


One of the most recent developments on view was 
a machine for testing the materials used in the 
manufacture of gear-wheels. Test specimens were 
in the form of blank discs of equal size ; these had 
their edges pressed together under an adjustable 
load, and one of them was run at a uniform speed 
of about 1,000 r.p.m., while the other was given a 
cyclically varying speed, the mean value of which 
was also 1,000 r.p.m. The edges of the discs 
were in this way subjected to the different combina- 
tions of rolling and sliding that have to be with- 
stood by the working faces of gear teeth. The 
machine provided facilities for varying the quantity 
and temperature of the lubricating oil used in the 
tests. In the engine laboratory the gas producer 
which had been used in a lengthy series of experi- 
ments on the conversion of road-vehicle engines to 
producer-gas operation was shown. Stages in the 
development of a suitable gas mixer were also illus- 
trated. Certain of these mixers were suitable for 
use with compression-ignition engines in which the 
liquid-fuel injection equipment was retained to 
supply a limited amount of oil for ignition purposes. 
The first part of an abridgement of the Research 
Department’s report on “ The Conversion of Com- 
pression-Ignition Engines to Producer-Gas Opera- 
tion ”’ will be found on page 98 of this issue. 


ProposeD INSTITUTION OF CONTRACTORS’ PLANT 
MANAGEMENT. 

We are informed by Captain Eric Pilkington, 
plant manager of Messrs. Simms, Sons and Cooke, 
Limited, Spring Close Works, Lenton, Nottingham, 
that a committee (of which he is honorary secre- 
tary, pro tem.) has been formed to take the necessary 
steps to inaugurate an Institution of Plant Manage- 
ment. The scope of the proposed institution is 
best indicated by describing in outline the circum- 
stances which led to the election of the committee. 
Towards the close of last year, Major 8. Q. Hughes, 
R.E., of the Ministry of Works, organised a series of 
conferences of contractors’ plant managers engaged 
on the production of opencast coal in the North- 
Midland Region, for the purpose of arranging for the 
exchange of spare parts and of information regard- 
ing the maintenance and operation of the plant 
used in this work. The success of these conferences 
led to their extension to other regions producing 
opencast’ coal, and to the suggestion that the co- 
operation thus established should be placed on a 
more permanent basis by the formation of an 
institution. Accordingly, after the conclusion of 
the plant managers’ conference on June 6 of this 
year, a further meeting was held which was attended 
by 53 delegates, representing 63 firms of public- 
works contractors, a number of plant manufacturers 
and plant hire firms, and various associated trades. 
This meeting carried unanimously a resolution 
“ that the representative meeting of Plant Managers 
desire to form an ‘ Institution of Plant Manage- 
ment’ and wish to ascertain from members of the 
Federation of Public Works Contractors what 
measure of support they would give to enter an 
Institution.” This resolution, though somewhat 
ambi ly worded, elicited sufficient evidence of 
a favourable attitude to justify convening a second 
meeting, held at Nottingham on June 27, at which 
the committee were appointed to define the objects 
of the proposed institution, draft suggested quali- 
fications for membership, etc. The committee were 
instructed to report to a further meeting on July 25, 
also held at Nottingham, at which the proposal to 
form the institution was confirmed, and the necessary 
initial steps taken to implement the resolution. 





APPLICATIONS FOR Export LicENCEs.—The Board of 
Trade announce that applications for export licences, 
previously sent to the Export Licensing Department, 
Bank Buildings, Prince’s-street, London, E.C.2, should 
in future be sent to Stafford House, King William- 
street, London, E.C.4. We are asked to state that it will 
be of considerable assistance to the Department if 
applicants will restrict their applications to urgent cases 
for the present. Arrangements have been made with 
the Customs under which any licences produced to them 
with a period of validity expiring in July and August, 
1944, will be regarded as automatically extended until 
August 31, 1944. An application for the renewal of 
such a licence is therefore unnecessary and should not 








bership, a holder wishes to become a member of the 


and in this way to operate a galvanometer. 





be made. 








LETTERS TO THE EDITOR. 


OPTICAL EFFECT OF BLAST IN 
THE ATMOSPHERE. 


To tHe Eprror or ENGINgERING. 


Str,—With reference to your recent article on the 
optical effect of blast, the following account may be 
of interest. The incident was observed by both a 
friend and myself at the same place during a spell 
of roof-spotting in working hours: A third observer 
at the same spot, although looking in the same 
direction, saw nothing beyond the usual explosion 
smoke and dust effect. The conditions were roughly 
as follows. The time was approximately mid-day 
on June 28, and the explosion took place about two 
miles from the point of observation and roughly 
E.S.E. of it. The day was very dull, with cloud at 
approximately 1,000 ft. Occasional rain had been 
experienced and the atmosphere would have been 
saturated with moisture. The explosion was 
covered by a very heavy area of cloud with a lighter 
background, still of heavy cloud. The bomb 
exploded on soft open ground, about 60 yards from 
the nearest house, leaving a crater of the order of 
20 ft. diameter by 10 ft. deep. 

The flying bomb was seen to leave the cloud in a 
shallow dive and was followed until impact. The 
explosion was viewed, without the aid of binoculars, 
from a roof 90 ft. above the ground, looking over a 
fairly flat built-up area. The blast wave was seen 
as a thin semi-circular band, expanding very rapidly 
without losing shape. The wave was observed to 
enter the cloud without any apparent effect, and, 
although the unexpectedness of the event prevented 
accurate and detailed observation, that portion of 
the wave below cloud level seemed to be visible for 
a distance of approximately 2,000 ft. from the 
explosion, this latter distance being judged relatively 
to the cloud height, which was largely guessed. 

Estimation of the -wave velocity is difficult, 
although this was obviously great, possibly of the 
order of 2,000 ft. to 3,000 ft. per second. No great 
reliance can be placed upon this figure, of course, 
since no means of measuring either distance or time 
could be used. No appreciable slowing down of the 
wave front was noted, although this would have 
been difficult to appreciate owing to the unexpected- 
ness of the whole affair. No description of the wave- 
front appearance has been attempted, since this was 
chiefly noted by its difference from the background. 
The same effect is, of course, visible when hot air 
is “‘ seen ” rising from a hot surface. 

It is of interest to state that, since this incident, 
five or six explosions have been seen within the range 
of three miles, but no similar phenomenon has been 
observed. It may possibly be due to unsuitable 
lighting conditions, or again, due to other conditions 
such as the bomb exploding on houses and the blast 
front being breken up, although this explanation 
does not appear to be in keeping with fundamentals. 

Yours faithfully, 
J. W. ASHLEY. 
50, Ainsdale-road, 
Ealing, W.5. 
July 25, 1944. 


To THe Eprror or ENGINEERING. 
Str,—I was very interested to read, in your issue 


I remember being struck by the fact that the 
shadow, for such it appeared, was not sharply 
defined, but kept in a band very similar in size to 
that usually associated with single rainbow pheno- 
mena. For a period, this phenomenon repeated 
regularly, but strangely enough; guns firing on 
either side of this particular battery did not create 
the same effect ; but some time after, as the fires 
in the town died down, the phenomenon was not 
repeated, despite the fact that the particular gun 
was apparently still firing, as evidenced by the white 
flash on the horizon. 

I was aware at the time of the fact that such 
phenomena had been photographed. I had seen 


a gun and a projectile passing through such a wave, 
but I had not realised that such a blast wave could, 
under certain conditions, be visible to the eye. 
Since the above incident, I have watched a local gun 
battery on many occasions, when similar sky con- 
ditions have existed, either in the grey light of 
dawn or during a period of a moon, but on no 
occasion have I seen the phenomenon repeated. 
Yours truly, 
H. West, M.I.E.E., A.M.I.Mech.E. 
Chief Engineer, 

Motor and Welding Departments. 

Metropolitan-Vickers Electrical Company, Limited. 
Trafford Park, Manchester, 17. 
July 28, 1944. 


To THe Eprror or ENGINEERING. 


Str,—The “ expanding bubble ” effect caused by 
the explosion of a flying bomb, and described in 
your issue of July 14, must have been interesting to 
watch. I suppose it may be taken for granted that 
such a wave proceeds with the velocity of sound ; 
so that, unless the wave is distant, it will pass across 
the field of vision too quickly for the eye to follow, 
and, unless it is intense, it will be inconspicuous 
when sufficiently remote to be followed. 

I assume the phenomenon to be exactly the 
same as the bow wave of a bullet, which can be both 
photographed and heard. It also seems to be 
capable of reflection, for, if a bullet is fired along a 
line of posts, a series of knocks can be heard, and 
if along a fence, there is a sound as of tearing calico. 
I have heard and read that the wave of a bullet can 
be seen through a telescope by an observer behind 
the firer, but I have never succeeded in seeing it 
myself ; probably I blink at the report of the rifle. 
It seems that the bow wave does not exist when the 
velocity of the bullet is below 1,100 ft. per second. 
At any rate, low-velocity bullets do not produce any 
knocking sound; either they are quite silent or 
they merely hiss. 

Yours faithfully, 
T. Frrzceracp, A.M.I.Mech.E. 
Knoppingsholme, 
Rowlands Gill, 
Co. Durham. 
July 27, 1944. 





Tue Late Masor N. W. Coe.—We regret to learn of 
the death on July 10, following an operation, of Major 
Noel William Coe, who had been since 1936 head of the 
mechanical engineering department of Cardiff Technical 
College. Major Coe, who was only 44 years of age, was a 
native of London, but received his general and technical 
education in Manchester, where he obtained the degree of 








of July 21, some notes on the optical effect of blast. 
In December, 1940, during one of the raids on 
Manchester, I noticed a somewhat similar effect. | 
About 2 a.m., considerable fires were burning to | 
the north of my situation. The sky was overcast, | 
with continuous cloud at a fair height, and while | 
the fires were not directly visible to me, the whole 
of the cloud layer was fairly well illuminated. A 
gun battery, situated out of sight but apparently 
beyond the fires, was firing occasionally, as shown 
by a white flash on the horizon. I noticed that, at 


each flash, a rapidly expanding hemispherical band 
appeared, centring around the flash. This band 
was visible, as far as I can remember, for something 
like two seconds, and disappeared only after expand- 
ing to such an extent that the top of the circle was 
at a very high angle, probably of the order of 60 deg. 
or 70 deg. from my point of observation. 





' Branch of the Institution. 


B.Se.Tech. in 1924, with first class honours in mechanical 
engineering. He served his apprenticeship with Messrs. 
B. and 8. Massey, Limited, Manchester, and remained 
with them for some time after taking his degree ; but, in 
January, 1926, he was appointed assistant lecturer in 
mechanical engineering at the Manchester College of 
Technology and thereafter made technical teaching his 
career. He obtained the degree of M.Sc.Tech. in 1928 


pictures of the pressure wave leaving the muzzle of | 





THE DYNAMICS OF AXLE. 
HUNG ELECTRIC TRACTION 
MOTORS. 

By O. I. Butter, M.Se., A.M.I.EE, 
(Concluded from page 64.) 


THe vertical, upward velocity of the nos suspen. 
sion point 8, when a P.E. rail joint is encountered, ig 
initially, 





. 841 v’ 179 vw’ x 15-4 « 14°55 0-69 &’ 
“= 5908 187,000 ” Fe-5 
= 0-063 v 


and when a C.E. rail joint is encountered : 
800 «170. x «15-4 & 14S 
~~" 187,000 
= 0-084 v’ 

The corresponding horizontal velocity, away from 

the rail joint in each case, is 
_ 9-00 
"= 36-5 

Hence, the resultant velocity of S consists of a 
quite small upward component in each case, less 
than one-tenth of the upward velocity given to the 
road-wheel, and a small horizontal component. 

If yu, the coefficient of friction between the road 
wheels and running rails, is taken as 25 per cent., 
the frictional impulsive force called into play by the 
total impact P is 640v, or 575v,, the ratio of which 
to P, is 0-965 or 0-912. Each of these values is 


greater than the ratio des (= 0-67}, and therefore 


no slipping of the road wheels can occur as a result 
of the impulsive force between the gear-wheel and 
pinion, as was previously assumed. In general, it 
may be shown that 


eT a + ee or | (25) 


+ 0-O0l20 








= 0-159 v’. 





2 M M(i + él, 

2k oy 
and if this is greater than ~~’ no slipping of the 
road wheels can occur. 
The preceding calculations have been carried out 
also for the case of the motor located behind the 
driving axle, loss of contact between wheels and 
rails, and flexible gearing, for the same weight 
of gears, and the complete results are shown in 
Table I, opposite, to facilitate their comparison. 
Further, from available data of the trailer-coaches, 
the total impact P, and the individual impacts P,,, 
P,, at the trailer road wheels have been calculated 
and included in the table to afford a comparison of 
the motored and non-motored wheels. 
It will be noted that the impact on the non- 
motored road wheel which encounters the rail joint 
is practically 100 per cent. of the total impact trans- 
mitted to the total deadweight of the axle. A 
similar localisation of the total impact to the road 
wheel which encounters the rail joint may be 
expected to apply to the case of motored road wheels 
when using a side-rod drive. A reference to the 
table shows the considerable reduction of the 
individual impacts obtained by the use of flexible 
gearing. The maximum individual impact at the 
road wheels due to the uncushioned mass of the 
motor is reduced by 51-5 per cent., that at the 
armature bearings is reduced by 52 per cent., while 
that at the axle bearings is reduced by 46-5 per cent 
The vertical movement of the nose-suspension point, 
however, tends to be greater, with a consequent 
increase of the stress on the flexible suspension. 
The practice of using roller bearings for the motor 
armature and the axleboxes of both the motor and 
trailer bogies is becoming standardised for modern 
rolling-stock, but there is a tendency to retain the 


sleeve type of axle bearing. From the foregoing. 





and in the same year transferred to Manchester Univer- 
sity, where he remained until 1936, when he was ap- 
pointed to Cardiff Technical College, where he was 
responsible for marine and electrical engineering work as 
well as for mechanical engineering. He held a com- 
mission in the Royal Engineers (Supplementary Reserve) 
for many years and had seen service overseas in the 
present war. Major Coe was a member of the Institution 
of Mechanical Engineers, which he joined as a graduate 
in 1924, and, during his residence in Manchester, was for 


it will be evident that the use of flexible gearing 
would enable roller bearings to be used throughout 
the drive with more satisfactory results. 


In the preceding theory, and its application to 


the motor bogie employed on the Mersey Railway, 
the mass if, toe beak chin as the sum of the dead- 
weights of the road wheels, gear wheel, axle, axle- 
boxes and liners, and the axle-bearing caps and 
liners, as these deadweights are common to all 





some time honorary secretary of the North-Western 





designs of motor bogie, and therefore form general 
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Fig. 4. 


TABLE I.—PERFORMANCE WITH 





Moror Bogie ror THE LIVERPOOL-SouTHPORT LINE. 


SoLip AND FLEXIBLE GEARS. 











| 











Solid Gear. Solid Gear. Solid Gear. | Flexible Gear. 
Rail Joint 
at P.E. C.E. P.E. C.E P.E. C.E. P.E. C.E. 
m 1,640 1,540 1,190 620 

(P; + Po) Gr 841 800 790 70 610s 580 sis 302 
Pode. 662 630 600 570 372 ae ee 0 
Pi ge : 179 170 190 180 238 226 318 | 302 
Pap 9 .. — 191 — 490 — 141 — 440 46 | — 262 353 29 
Pec de .. } 370 660 331 | 620 192 488 — 35 | 273 
ge. 395 375 370 351 237s 273 | “9 142 
Pop Ip 2x2 175 266 161 | 28 | 115 135 | 37 
Poebe -- 13 200 104 i990 | 69 158 14 105 
Pmp Ue -. | 521 320 495 295 402 208 253 65 
mee .- 320 480 295 455 | 208 372 } 65 237 
P dy 2560 | 2,300 2,510 2,250 2,330 2,080 | 2,040 1,800 
Py Io | 2195 365 2,170 | 340 2,080 =| 250 | 1,930 110 
P’ de 365 1,935 340 } 1,910 250 | 1,830 110 1,690 
P; ge 1,205 1,205 1,205 | 1,205 
Pep de 1,150 | 55 1,150 | 55 1,150 =| 55 | 1,150 55 
Pte Ge 55 | 1,150 5 | 1,150 55 6] )«Coa,150si| 55 1,150 
(g jit’ <1 /tg) | | | | 
tye ~ 0-063 | 0-084 0-033 | 0-055 | — 0-086 | — 0-050 | — 0-283 — 0-245 
thiy | 0-159 | 0-159 0-159 0-159 0-159 | 0-159 0-159 0-159 








basis of comparison for the driving axles which is 
independent of any additional deadweight resulting 
from the particular construction of bogie employed. 
In the case of the Mersey Railway bogie, it will be 
seen from Fig. 3 that the axle-boxes carry additional 
deadweight due to the use of substantial equalising 
bars, which, in turn, support an oak beam and 
detachable collector shoes (the shoes are not shown 
in the illustration). From available data of the 
bogie it has been estimated that this additional 
deadweight results in an increase of the individual 
road wheel impacts P, and P, of approximately 
25 per cent. 

This result serves to stress the necessity for mini- | 
mising any deadweight that must be located out- 








side the road wheels, since such deadweight possesses 
a high moment of inertia about the centre of the 
track. In the more modern design of bogie shown 
in Fig. 4 attention has been given to this point and 
use is made of carriage springs directly supported, on 
the axleboxes. 

The author is indebted to Professor F. J. Teago, 
D.Sc., and Mr. E. B. Cole, M.Sc., for a helpful dis- 
cussion of the subject, to Mr. R. Varley, General 
Manager and Engineer of the Mersey Railway, for 
the data used in the preceding example and the 
photograph reproduced in Fig. 3, and to Mr. C. E. 
Fairburn, M.A., Chief Mechanical and Electrical 
ingineer of the L.M.S. Railway, for the photograph 
reproduced in Fig. 4. 


NOTES FROM NORTH AMERICA, 


A prosect to encourage the building of 400 new air- 
rts and landing strips in the smal] communities of 
nada at an estimated cost of 20 million dollars is 
being developed by the Aeronautical Institute of 
Canada, according to a statement by Mr. C. R. Patter- 
son, President of the Institute, on his recent return to 
Toronto following a cross-Canada tour for consultation 
and inspection. The proposed airports would serve 
as the bases for a network of feeder lines to the 
Dominion’s main air lines and, it is said, would provide 
employment for 20,000 to 25,000 men of the Royal 
Canadian Air Force at the end of the war, as they are 
demobilised. The scheme aims to provide the majority 
of the 580 communities in Canada, apps, bed x rp eg 
of 1,000 or more, with either airports or ing strips. 
At present, 32 Canadian townships have scheduled 
airline services, and 75 more have airports used or 
developed under the Commonwealth Air Training Plan. 
Financial details have yet to be worked out, but it is 
believed that municipalities and provincial governments 
might share the cost as a post-war venture. 
exico’s production of quayule rubber is expected 
soon to attain an annual rate of 12,000 tons, or double 
the 1940 production, according to the Economic Review 
of the Bank of Mexico. In 1943, the production 
totalled 6,000 tons. The Mexican output provides a 
considerable addition to the supplies of natural rubber 
used in the United States for mixing with synthetic 
rubber. The little shrub from which quayule rubber 
is extracted grows wild in the arid plains of central 
Mexico and was a consistent source of rubber supply 
long before the United States was cut off from its sup- 
plies in Malaya and the Netherlands East Indies. At 
Cuatro Cienegas, a small Mexican village in the quayule 
region, a new processing mill has been established to 
treat the quayule for export to the United States. In 
its wild state, quayule requires from four years to seven 
years before it is ready for harvest, but experiments 
have been initiated by the United States Department 
of Agriculture in the hope of reducing the growing 
season to about 12 months to 14 months with the 
/ objective of increasing production of quayule for war- 
time needs. It appears that three of these processing 
plants are being established. 

The cost of additional Water supply facilities needed 
in the United States is estimated at 683,300,000 dollars, 
according to an inventory compiled by the United 
States Public Health Service. Of this total, extensions 
and improvements in 6,455 communities will cost 
502,340,000 dollars, and new systems in 4,863 places 
will call for the expenditure of about 181,000,000 dollars. 
The greatest deficiency is in communities having popu- 
lations under 1,000, a tabulated statement in the report 
showing that more than 99 per cent. of the districts 
in the , Becseet population groups (5,000 and over) are 
served by public facilities and about 93 per cent. among 
those of 1,000 to 5,000 population, but only 43 per cent. 
of those below 1,000. Some 10,000,000 people, com- 
prising about 11 per cent. of the total population of 
the United States served by public supplies, are using 
water that receives no treatment. Public supplies in 
the United States date historically from the year 1652 
when the first system of this kind was instituted at 
Boston, Massachusetts. At the end of 1800, there were 
17 waterworks systems in use, and fifty years more 
passed before the systems numbered 100; but in 1900 
they had increased to about 3,200 and in 1924 to 9,000. 
In 1940, there were approximately 14,500, estimated at 
the present time to serve about 84,500,000 people, or 
slightly less than two-thirds of the entire population. 
Although simple chlorination, serving about 32,400,000 
people through 2,592 plants, is the treatment process 
most frequently used, rapid sand filter purification, 
with 1,754 plants, serves a slightly greater population. 
Water softening, either alone or in combination with 
other treatments, serves about 6,700,000 through 587 
plants, of which 426 plants use softening alone or in 
combination with iron removal. Slow sand filter puri- 
fication serves about 4,300,000 people through 98 plants. 
In making the cost estimates of future needs, the Public 
Health officials increased the per capita cost for the 
period 1933-39 by 32 per cent. in order to conform to 
present-day prices. For the derivation of estimated 
cost of extensions and improvements to existing water- 
works, a general figure of 35 dols. per capita was used, 
20 dols. of which was allotted to source and treatment 
and 15 dols. to distribution improvements. Of the 
27 million people in the “ hard water” regions of the 
United States only about seven millions are served 
with softened water, so that roughly 20 million people 
would still need such facilities if they could be pro- 
vided. At present cost levels, it is estimated that a 
water-softening plant with filters would cost about 
50,000 dols. per million gallons daily capacity. With 
|}@ mean rate of water consumption of 120 gallons per 
| capita daily, for a population of 20 millions, this would 
raise the estimated total to about 803 million dollars. 
| Despite 18 months of effort, post-war public-works 
| planning in the United States is still in the “* hopes 
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and desires ” stage, with relatively little accomplished. 
Although some 7,000 million dollars’ worth of public 
works needs have been listed for attention, only a quar- 
ter of this projected work has reached the stage of plan 
preparation. There has been a failure on the part of 
many organisations to work aggressively on the detailed 
preparation of designs and specifications, the acquisition 
of land, and the passage of authorising legislation. This 
is revealed in a recent survey of 867 American muni- 
cipalities which have made lists of post-war projects ; 
more than 300 of them frankly admit that nothing 
further has been done to advance their plans, and the 
balance indicate only varying degrees of accomplish- 
ment. In another survey of 167 American cities, 
having post-war schemes for sanitation works amount- 
ing to a total of 3,500 million dollars, steps already 
taken to finance the projects represent less than 3 per 
cent. of the necessary funds. No appreciable relaxa- 
tion of the United States War Production Board con- 
trols over materials and equipment is expected until 
the success of the European invasion is definitely 
revealed. Materials still in the “ critical” category 
include all types of sawn timber and stock sizes under 
2 in.; steel sheet and plate, which are difficult to 
obtain, though structural sections and reinforcing steel 
are available ; and fabricated items, the manufacture 
of all types of equipment being affected by the shortage 
of manpower and of fabrication facilities. Cast-iron 
pipe and many other items are now available, but 
delivery is restricted greatly by overburdened transport 
facilities, which are so heavily taxed that, in some cases, 
the War Production Board has requested the use of 
substitute materials that can be obtained locally, in 
place of materials requiring long railroad hauls. 

In contrast with the little that has been done by 
most American cities in preparing detailed post-war 
engineering plans, the city of New York, which has 
5-7 per cent. of the population of the entire United 
States, has plans ready to permit a start to be made 
at short notice on an extensive building programme. 
The 1942 budget of the New York City Planning Com- 
mission provided approximately 8,200,000 dols. for 
future public works. The budgets for 1943 and 1944 
expanded the programme, ultimately allocating 
32,500,000 dols. for the planning of projects having 
an estimated cost of nearly 994 million dollars and pro- 
viding a, peak employment of 200,000 workers. In the 
main, the programme reflects actual cumulative needs 
as is shown by the large number of projects that will 
merely replace old facilities ; it can safely be said that 
no projects contemplated can be described as either 
superfluous or unessential. Sewage disposal ranks high 
in the programme, there being twelve separate items 
under this heading, covering the construction and 
extension of seven plants, providing additional capacity 
of some 700 million gallons a day. The estimated 
cost is about 87 million dollars, and with the completion 
of this part of the programme the city will have accom- 

lished about 85 per cent. of its aim to treat all sewage. 
programme also includes nine new bridges and 
alterations to existing bridges, at a total estimated cost 
of 16 million dollars. All the new bridges will be 
of the movable type—six bascule, two swing, and one 
lift. The six bascule bridges are replacements of 
obsolete structures, and only one will provide a com- 
pletely new vehicular crossing. Some of the bridges 
will provide additional channels for marine traffic, and 
all will improve conditions for vehicular traffic. 


The United States Army required 26-9 per cent. of | 


THE EFFICIENT USE OF FUEL.* 


Tus report is intended, primarily, as a brief sum- 
mary of the progress that has been made in the fuel 
efficiency campaign during the last 18 months. Pre- 
viously it had been recommended that the newly- 
appointed Regional Controllers of the Ministry of Fuel 
and Power should be requested to set up district Fuel 
Efficiency Committees, to undertake, in coljaboration 
with the whole-time engineers of the Ministry, the 
systematic inspection of all industrial undertakings. 
This recommendation was adopted, and the rapid 
progress of the campaign during the last twelve months 
is undoubtedly due, in a major degree, to the energy of 
these Regional Fuel Efficiency Committees, and to the 
excellent work that has been done by the Committees 
set up by the various trade associations, and by 
individual companies. 

To estimate quantitatively the savings in fuel that 
have been made’ by industry is an impossible task. 
The Regional Fuel Efficiency Committees have visited 
over 11,000 factories consuming, in the aggregate, 
39 million tons of coal a year, and the engineers’ 
estimates of the savings that would result from carrying 
out their recommendations appear to average about 
10 per cent., i.c., nearly 4 million tons annum. 
This estimate does not represent the full extent of the 
fuel efficiency campaign, however, as it does not include 
the economies in gas, electricity and fuel oil which have 
resulted from the co-operation of representatives of 
these fuel-supplying industries with the Regional Fuel 
Efficiency Committees. Again, it does not take into 
account the results of the work of Industry Fuel 
Efficiency Committees, nor those of individual factories 
working independently. Moreover, a large proportion 
of the effort, especially that of the Ministry's whole- 


extent to which substitutes for the types of coal that 
are in jcularly short supply can be assimilated. 
Such substitution is often more urgent than any 
increase in thermal efficiency. 

The question of more immediate importance is what 
further reductions in fuel consumption can be expected 
from industry. There is scope for further improve- 
ments, particularly on the process side, but those savings" 
are less “ accessible” ; that is to say, they require very 
thorough investigation of the use of fuel throughout 
the factory, and the active co-operation of management 
staff whieh may be pre-occupied with problems of 
production. The prospects of greater economy depend 
on the “ mental priority” that industry accords to 
fuel. Without doubt, this priority was raised by the 
10 per cent. cut that was im . The similar cuts 
last year were a stimulus to the fuel efficiency campaign. 
By the autumn their effect seemed to have worn off, 
or perhaps industry was holding something in reserve 
against an expected further reduction in supplies. It 
is natural that there should be a tendency to relax 
during the months when consumption is at a minimum 
and stocks are being built up. We would like to stress 
that the maximum effort must be made to prevent any 
such relaxation. Industrial concerns do not deliber- 
ately waste fuel; they use it heedlessly. Unless their 
attention is drawn to waste occurring in their own 
works, they never question that a use of fuel that meets 
their needs is necessarily an efficient one. 

At the present time, there are some 700 members of 
the Regional Fuel Efficiency Committees and their 

nels, carrying out the inspection of over 1,500 fac- 





the steel ingots produced in that country last year,| tories a month. The original staff of eight engineers 
compared with 24-3 per cent. in 1942, making it for) has been increased to 46. To these are now being 
the second year the largest steel consumer. Colonel | aided some 20 Junior Fuel Engineers, recent science 


John H. Frye, of the office of the Chief of Ordnance, 
United States War Department, who made this state- 
ment, said that the Army’s consumption of steel, about 
23,700,000 tons in 1943, is virtually equal to the total 
steel tonnage available to Germany at the outset of 
the war. It may be mentioned that, according to 
semi-official estimates, German steel production has 
been reduced at least 40 per cent. as a result of Allied 
attacks. The United States Navy took third place as 
a steel consumer against second in 1942, absorbing 
12-3 per cent. of the 1943 supply as against 13-7 per 
cent. in 1942, although there was a slight increase 
in Navy steel consumption on a tonnage basis. . The 
Maritime Commission moved into second place with 
12-4 per cent. of the 1943 output, compared with 
9-6 per cent. in 1942. Colonel Frye said that the 
Ordnance Department consumed more than half of 
the steel allocated to the Army. The Air Forces 
increased their steel consumption to more than double 
the 1942 tonnage. 





Royal Socrery or ARTS COMMEMORATIONS CoM- 
MITTEE.—A committee of members of the Council of the 
Royal Society of Arts has been formed to draft proposals 
for the consideration of the Council regarding the manner 
in which the Society should commemorate the centenary 
of the Great Exhibition of 1851 and the bicentenary of the 
foundation of the Society in 1754. 








graduates who are being given a short intensive course 
in fuel technology before taking up their posts. Further, 
most Regions have now been able to find suitable men 
to act as stoker-demonstrators, and authority is being 
sought to increase their numbers. The organisation 
now approaches the strength required for the task. 
| In some of the Regions, a visit has been made to every 
coal consumer of any size; in others, this stage is 
nearly reached. Many firms appreciate and seek 
regular visits, and this is one of the main reasons why 
most Regions have been divided into districts served 
mainly by local panels. While this sub-division was 
made atthe start in some parts of the country, it has 
been adopted spontaneously by others, as a result of 
experience. 

The problems confronting the Regional Fuel Effici- 
ency Committees naturally differ considerably, accord- 
ing to the industries predominating in each locality. 
In South Wales} for example, consumptions at collieries 
and steelworks forms a large proportion of the total ; 
in London, there are many large factories that take 
their power from the Grid and require solid fuel only 
for space-heating ; the textile mills of Lancashire and 

* Progress report of the Committee on the Efficient 
Use of Fuel, presented to the Ministry of Fuel and Power, 
and covering the period from July, 1942, to December, 
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Yorkshire present quite different problems from the 
heavy engineering works of the Midlands. 

One valuable consequence of the establishment of 
district panels has been the formation of lov»! Fue} 


Users’ Associations, the members of which mvet regu. 
larly to hear and discuss papers. Such Associations 
have already been formed in North Wales, Watford 
St. Albans and Stoke-on-Trent, while simult .eously 
the membership and activities of the Institute of Fue} 
mp those of their branches outside London. 
ve grown rapidly. Even clearer evidence of this 
interest has been provided by the growing success of 
the Conferences held during the past year. Four 
of these have been organised by the Ministry, two in 
London, one in Glasgow and another in Newcastle-on. 
Tyne. Mainly devoted to the discussion of particular 
technical subjects, from the organisation of 4 fuel. 
watching system to steam utilisation and furnace 
ign, they have attracted an aggregate attendance 
in t ighbourhood of 2,000. A fifth confi rence, 
7) i y the British Coal Utilisation Research 
Association, was held in London in November to 
discuss the utilisation of small coals. Another series of 
meetings, of no less importance, has been held at the 
it of Regional Controllers throughout the country, 
Their purpose has been to inform industrialists, ip 
more detail than is possible through the Press, of the 
fuel position and the consequent imperative need for 
economy. These meetings have proved of the 
greatest value. 

Most trade associations have made a statistical 
survey of fuel consumption in their industry. In 
many cases, it has proved difficult to relate fuel con- 
sumption to the output of individual products, as 
this has involved the consideration of a great variety 
of products from a single factory, varying production 
grammes, differing coal qualities, and more than one 
type of fuel. Nevertheless, many industries have now 
been able to make a satisfactory preliminary analysis, 
and the results have shown that the work involved 
was well worth while. Some trade associations have 
given to their members an indication of how their 
consumption com with the average and with 
the lowest reco’ for the industry. Others are using 
the information to guide their engineers in planning 
inspections or have passed it on to the Ministry's 
Regional Committees. We regard it as of the highest 
im to promote contact between different 
industries and to encourage the exchange of ideas. 
Three meetings were held early in 1943 with experts 
from groups of ——— industries, namely, steam 
users, power users high-temperature ; B 
was following these three m eeciiak tney 0 0 
result of them, that the Conference on the Utilisation 
of Steam, Heat and Power was held in London in May. 

Several of the Industry Fuel Efficiency Committees 
have reported substantial economies. The Hosiery 
Industry Fuel Efficiency Committee has reported that, 
as a result of the recommendations made by their 
Fuel Efficiency Officer, 23,450 tons have been saved 
by the Hosiery Section, and 20,360 tons by the Dyeing 
Section of the trade, equivalent to reductions of 30 per 
cent. and 23 per cent. respectively, for the summer 
of 1943, in comparison with the previous year. As a 
result of the activities of the Fuel Efficiency Com- 
mittee appointed by the Cake and Biscuit Manu- 
facturers’ War-Time Alliance, these industries are now 
saving 1,000 tons of coal a week. 

Although the aggregate consumption of the major 
coal-using industries—gas, electricity, coke-ovens, rail- 
ways, collieries, iron and steel, etc.—exceeds that of 
‘general industry,” the scope for economy is not 
proportionately so great. Where coal has long been 
one of the chief, if not the chief, raw material of an 
industry, far greater attention has been paid to the 
efficiency with which it is used. In general, the major 
coal consumers employ adequate technical staff to 
conduct their own investigations, and their uses of 
fuel are highly specialised. Often the greatest pro- 
gress has been made by arranging for technical help 
to be given to the smaller units by the officers of the 
larger ones. Such a system has been organised by the 
gas industry, for example, following a careful census 
of the thermal efficiency of each undertaking. Ener- 
getic action on similar lines is being taken by the coke- 
oven industry. The four main-line railways and the 
London Passenger Transport Board have formed 
Fuel Efficiency Committee, which is popularising its 
campaign by a series of meetings, attended by both 
management and men, throughout the country. As 
locomotive coal forms a very high proportion of the 
total used by the railways, attention has properly 
been focused on the improvement of firing and driving. 
A major contribution that the collieries can make 1s 
the reduction to the minimum of the saleable coal used 
in their boilers. The inspection of collieries through- 
out the coalfields is well advanced, and the release of 
considerable quantities of saleable coal has been re- 
ported as a result. The further utilisation of washery 
rejects under boilers raises difficult technical problems, 
to study which special panels have been appointed. 
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Provision of the right instruction for boiler-house 
operatives was a problem that had to be solved. In 
addition to the difficulty of the provision of suitable 
centres for demonstrations, and: the lack of skilled 
demonstrators, the natural reluctance of the stoker to 
attend classes had to be faced. In order to overcome 
all these difficulties, a short instructional film on boiler- 
house practice was produced in conjunction with the 
Ministry of Information. It has also been possible to 
show the film in f&ctories. The reception of the 
film has been most favourable, and we are strongly of 
the opinion that the use of this method of providing 
information on fuel subjects should be extended. Plans 
have already been prepared for films on steam utilisa- 
tion and on the operation of furnaces. 

Since the start of the educational scheme, printed 
lecture material has been provided for both lecturers 
and students. The need for suitable printed material 
for the instruction of stokers became evident during 
the first year’s course of lectures. It was originally 
intended to issue a short illustrated booklet on hand- 
fired boilers, but this was abandoned in favour of the 
preparation of a more comprehensive document. This 
is to include mechanical stokers and central-heating 
boilers and is, in fact, the complete stoker’s manual. 
One serious handicap has been the absence of any com- 
prehensive handbook on the efficient use of fuel. The 
preparation of such a book has been one of the major 
pre-oceupations of the Committee. The text has now 
been completed, and it is expected that it will be issued 
very shortly. Since March, 1943, a monthly broadsheet 
has been issued, called Fuel Efficiency News. This, 
together with all bulletins of general interest, is widely 
distributed to fuel users, training scheme centres, Fuel 
Efficiency Committee members, and the technical Press. 

At a very early stage in the Committee’s work, the 
need for a technical sub-committee was recognised, to 
advise the Department on specific measures for effect- 
ing economies, and to prepare and edit short pamphlets 
on various aspects of fuel technology. This latter task 
now approaches completion, as the series of bulletins 
issued now numbers 28. Early in 1943, it became clear 
that, so far as the provision of technical bulletins was 
concerned, the subject of the generation of steam and 
heat was becoming fairly well covered. There was, 
however, an absence of simple yet authoritative litera- 
ture on the utilisation of steam, and a special panel was 
appointed, with Mr. Oliver Lyle as chairman, to deal 
with this question. At about the same time, a sub- 
committee was set up, at the instance of the Petroleum 
Division of the Ministry, to deal with special problems 
in the utilisation of liquid fuels. Dr. A. E. Dunstan 
was appointed as chairman. The Steam Utilisation 
Panel and the Liquid Fuel Sub-Committee have been of 
great assistance in other branches of the Committee's 


work, besides the preparation of bulletins. These | 


pamphlets have attracted considerable attention in the 
technical Press and it is noteworthy that criticism of 
their accuracy has been rare. Those of general applica- 
tion are circulated, with the current copy of Fuel 
Efficiency News, to all industrial firms consuming over 
100 tons of coal a year. The publication of the more 
specialised bulletins is announced in this broadsheet 
and in the technical Press, and copies are made avail- 
able on demand. It seems clear that the series has 
met a definite need. What is much more difficult to 
ensure, however, is that copies circulated to firms are 
brought to the attention of all those who can derive 
benefit from them. We feel that, despite the attention 
paid to the subject in recent years, there is still a 
regrettable lack of information on the performance and 
advantages of even the commonest types of fuel-burning 
appliances. It was for this reason that we welcomed 
the appointment by the British Coal Utilisation Re- 
search Association of a Committee to investigate, in 
association with our Committee, the firing of shell-type 
boilers, and recommended that the Ministry should give 
financial assistance to this work. 





CANADIAN LOCOMOTIVES IN INDIA.—-We understand 
that 145 Canadian-built locomotives are now coming into 
service on the Indian broad-gauge railways. They weigh 
161 tons each with the tender, and are known as the 
X-Dominion type. In design they constitute a smaller 
version of the 288}-ton Mikado goods locomotives used 
on Canadian lines but the tenders, couplings, buffers, 
etc., are of European styie. 





SHROUDED TUNGSTEN-CARBIDE LATHE CENTRES: 
Erratum.—In referring, on page 30, of our issue of July 
14, to the tungsten-carbide centres manufactured by 
Messrs. Carbidall, Limited, Feniscliffe, Blackburn, we 
stated, erroneously, that the cast-steel insert has a slight 
taper in the shank “ for ease of withdrawal.” The makers 
have pointed out, however, that when this taper plug is 
driven in it cannot possibly be removed, and also that 
if the taper plug is not a tight fit, the support for the 
carbide is absent and the whole safety idea is frustrated. 
We regret that our description should have given a wrong | 
impression. | 





LABOUR NOTES. 


Mr. Bearp, the general secretary of the United 
Patternmakers’ Association, states that, from com- 
munications he has received from branches, it is obvious 
that plastics have, so far, not affected patternmaking 
to any large extent. The material is not a new one ; 
it has, in fact, been in use in many forms for a generation 
or more. Recently, however, new pliable varieties 
have been discovered and are in use, particularly in the 
aircraft industry, where plastic material is being em- 
ployed for press tools to great advantage. Many air- 
craft parts, too, are being moulded in a plastic material 
with numerous advantages over metal, both in weight 
and production costs. 


It is evident, Mr. Beard claims, that car and railway 
carriage bodies may be made at less cost by semi-skilled 
workers, and that, where mass production allows, the 
crafts of the building trades may suffer in the same way. 
There must be, he adds, a future for the industry on a 
much larger scale than at present as influential people 
have become interested and financially involved in it. 





The latest Trade Report of the United Patternmakers’ 
Association states that the membership of the organisa- 
tion is 13,864. During June, 40 new members were 
admitted, 24 members now received trade benefits, and 
294 members were paid sick benefit. At the end of 
June there were 643 superannuated members. The 
Association’s income in the first quarter of the current 
year was 19,4721. 138. 9d., and the expenditure 
14,1511. 1s. ld. The balance in hand at the end of the 
period was 239,659/. 9s. 1d. 





The writer of the editorial notes in Man and Metal, 
the journal of the Iron and Steel Trades Confederation, 
claims that “‘ the unanimity displayed by speakers of 
all parties in the Commons’ debate on the Government’s 
White Paper on Unemployment was a welcome and 
encouraging sign that some of the disastrous economic 
ideas that prevailed and determined Government policy 
before the war are now being completely discarded.” 





An encouraging feature of the debate was, he goes 
on to say, that not much time was wasted discussing 
theoretical differences. What seemed to matter, he 
writes, were questions relating to work, houses, food 
and leisure for all, and not what kind of social system 
could solve them. “ For that the credit goes in the 
main,” he thinks, “to the Minister of Labour and 
National Service, who, in his opening speech, lifted the 
whole question on to the plane that saw the problem in 
terms of the well-being of men, women and children 
and not as an economic abstraction. He saw the 
disease, as Keir Hardie saw it, as the unemployed man 
saw it and knew it for the soul-destroying thing it is.” 





By a decision of the London Regional Joint Com- 
mittee, representing employers and men in the build- 
ing industry in London, operatives brought into London 
from the provinces to carry out first-aid repairs to 
houses are to be paid a lodging allowance of 4s. a day. 
“ First stage ” first-aid repairs are to be regarded as 
| ‘* dirty ” work within the meaning of the Builders’ 

Working Rule agreement, this being defined as “ the 
| minimum amount of work necessary to make premises 
| wind and water-tight and safe.” 








A conference of young members of the Amalgamated 
Engineering Union was held at Southport last week to 
consider the position and prospects of the engineering 
industry’s younger workers. Mr. Tanner, who pre- 
sided, addressing the gathering, said that the youth of 
to-day, fighters against Fascism, must rebuild the world 
and ensure that future generations were not “ cowed 
and demoralised by unemployment” or thrust into 
|‘ scrap heap” jobs. The goal of the union was, he 
declared, control of the industry. Their tactics must 
alter according to circumstances, but their strategy 
remained constant until it was realised. 


The conference endorsed a resolution of the union’s 
National Committee that an application should be made 
to the Engineering and Allied Employers’ National 
Federation for a new wage scale for apprentices ranging 
from 33} per cent, of the men’s district rate at 14 years 
of age to 90 per cent. at 20 and 100 per cent. at 21. A 
resolution pressing for the abolition of piece-work for 
apprentices was also carried. 





Other features of a Youth Charter adopted by the 
conference included 100 per cent. union and political 
membership of the young workers in the industry and 
a programme of working conditions for the post-war 
period with ‘‘ educational and recreational ” provisions. 
In the course of the discussion, a delegate said that 








attendance at evening classes should not be a condition 
of neat, o ask boys who had worked long 
hours, and had home work from day classes, to attend 
evening classes was to expect too much. Another 
argued that between the new school-leaving age of 15 
and the start at an apprentices’ technical school at 16, 
there was a year wasted in which youths forgot what 
little mathematics they had ever learned. 





Under an agreement, to which the Post Office and 
the Post Office Engineering Union are parties, the 
wages claim of women workers in the engineering 
from April 1. Time rates are increased by Id. an hour. 
Piece prices are raised by 7} per cent., and new prices 
are fixed to enable a workman of average ability to 
earn 22$ per cent. profit on time rates as compared 
with 20 per cent. previously. 





The National Arbitration Tribunal’s award on the 
wages claim of women workers in the engineering 
industry, did not quite dispose of the matter. It set 
forth terms which represented appreciable improve- 
ments, and asked the parties to the reference to con- 
sider together how these proposals were to be applied, 
and also to negotiate time rates for girls under 18. 
Failing settlement within six weeks, the matter would 
come back to the Tribunal which would make an award 
based on the terms. As was mentioned in these notes 
a week ago, the parties to the reference are the Engineer- 
ing and Allied Employers’ National Federation, the 
Transport and General Workers’ Union, the National 
Union of General and Municipal Workers and the 
Amalgamated Engineering Union. 





Under the award, as it stands, existing basic rates 
are increased by 12s., transferred from the present 
national bonus of 22s., and the remaining 10s. of the 
national bonus is increased to 14s. The time-workers’ 
bonus is fixed at 5s. in each case instead of the present 
3s. at 21 years, 2s. 6d. at 20 years, 2s. at 19 years, and 
ls. 6d. at 18 years. The prices of piecework—piece 
workers are most numerous of the women concerned— 
are to be such as to yield at least 274 per cent. over the 
new basic time rate instead of 25 per cent. on the old 
basic time rate, the national bonus falling, of course, 
from the present 22s. to 14s. 





The June issue of the International Labour Office’s 
Review contains an exhaustive article on the subject of 

yment by results in British engineering Mr. W. 

cLaine, the assistant general secretary of the Amal- 
gamated Engineering Union in charge of the adminis- 
tration of National Health Insurance. According to 
the author, approximately 50 per cent. of the engineer- 
ing workers in Great Britain are paid by results, and 
some 75 per cent. of the direct production workers 
(machine men, etc.) are so paid. The proportions 
whose earnings are governed by piece work, premium 
bonus or collective output schemes are not known. 





By agreement between the employers and the unions, 
Mr. McLaine continues, prices or times are e 
to be such as will enable a worker of average ability to 
earn at least 27-5 per cent. over the base rate, exclud- 
ing the war bonus. “The employers claim,” he says, 
“that under war conditions, the bonuses earned are— 
on the average—anything between 50 per cent. and 
100 per cent. The unions declare that such cases are 
exceptional and are due to the extra exertion called 
out by a desire to win the war, and that, in fact, many 
men earn much less than 27-5 per cent.” 





The agreed memorandum safeguarding employees 
against rate-cutting and the employers against errors 
in calculation is reproduced in its latest form. Origin- 
ally, it appeared in substance in the settlement terms 
after the 1897 lock-out, and was modified in 1914, 1922 
and 1931. It now runs :—* No piece-work prices, 
bonus or bonus times, once established, may be altered 
except for the following reasons: (1) A mistake in the 
calculation on either side ; (2) The material n q 
or method of production, or the quantities are eee | ; 
or (3) A mutual arrangement has been come to between 
the employer and the worker in the same way as a new 


price is arranged.” 


“With honesty of purpose on both sides,” Mr. 
McLaine comments, “ this is all that is required, but 
as there are some men who have found out how to 
secure easy times so there are some employers who 
have interpreted clause (2)... in a very strange 
manner. Parts on which high bonuses have been 
earned have been withdrawn from production and 
re-issued with some minor modification which has not 
reduced the amount of work to be performed, but has 
enabled the ‘ modified’ product to be classed as new 
work and re-timed.” 
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SION-IGNITIQN ENGINES TO 
PRODUCER-GAS OPERATION.* 


By E. Grereyx, D.Sec., M.1.Mech.E., M.L.A.E.; W. 
Micnatsxt, S.I.M.P. (Poland), ‘A.M.LA.E.; and J. 
Sprers, M.Sc., A.M.I.Mech.E., A.M.1.A.E. 


Iw three previous reports, namely, ““ The Performance 
of a Converted Petrol Engine on Producer Gas,” J. 
Spiers, Proc. ].A.E., vol. XXXVI, page 105; “ The 
Effect of Compression Ratio on the Performance of a 
Converted Petrol Engine on Producer Gas,” J. Spiers 
and E. Giffen, Proc. 1.4.2., vol. XXXVII, page 17; 
and “ The Performance of a Converted Petrol Engine 
with Different Producer Fuels,” J, Spiers and E. Giffen, 
Proc. 1.A.E., vol. XXXVII, page 155, the conversion 
of spark -ignition (petrol) engines to producer gas opera- 
tion was discussed. Engine performance with varying 
gas quality, with increased compression ratio, and 
with petrol assistance, and the behaviour of the 
engine-producer combination with different fuels have 
been studied, using the simple cross-draught “ Emer- 
gency " producer, both with and without the addition 
of wet blast. 

For compression-ignition engines a choice is open 
as to the method of conversion. Thus, the injection 
pump may be replaced by electric spark-producing 
apparatus, and the injectors replaced by sparking plugs, 
making the engine similar to a converted petrol engine 
with increased compression ratio. Generally the com- 

ion ratio and the type of combustion chamber 
used will not allow the engine to be run on petrol for 
starting pu . and a reduction of compression 
ratio to about 10:1, involving the machining or 
replacement of the original pistons, is required. If 
special fuel is used for starting, compression ratios u 
to 14:1 may be used with producer gn and spar 
ignition. Alternatively, the whole of the normal 
injection equipment may be retained, the quantity of 
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Fig. 1. 
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to ignite a mixture of producer gas and air induced 
into the cylinders through the air intake. 

The second alternative is for many reasons the more 
attractive. No major alterations are required to the 
engine structure, the only additions being a suitable | 
form of injection pump control, linked to a gas/air | 
mixer, together with, possibly, a new induction mani- 
fold. It should be possible to reconvert the engine to | 
operation on oil fuel only with minimum delay in 
emergency, and the high thermal efficiency of the high- 
compression engine should be largely retained. The 
only important disadvantage is that the use of some 
liquid fuel is necessary so that 100 per cent. oil fuel 
economy is unobtainable. During the present investi- 
gation only the second conversion method has been 
considered, since the performance of an engine con- | 
verted to spark ignition with reduced compression ratio | 
can be pe men from previous work on the converted | 
petrol engine. 

Two representative types of direct-injection engine | 
have been tested on the bench, and suitable forms of | 
pump control and mixing valve evolved. In develop- 
ing injection-pump control for the small oil-injection 
quantities required, it was considered essential that 
any modifications to the fuel pump and its governor 
should be of the simplest kind, so as to avoid the use of 
additional parts requiring high precision in manufac- 
ture. It is thought that the results obtained from 
bench and road tests are sufficient to show the lines 
along which the conversion of compression-ignition 
engines should proceed, without investigating the par- 
ticular characteristics of each and every type of engine 
manufactured. The conversion of indirect injection 
types of engine, such as the Ricardo “ Comet ” types, 
has not, however, been considered. 

Engine “ A,”’ the first to be tested, was a six-cylinder 
engine of 104 mm. bore and 146 mm. stroke, with a 
compression ratio of 16:1. Oil fuel was injected into 
a toroidal shaped cavity in the piston crown through 
injectors having four equally-spaced orifices, while air 
swirl was induced by means of masked inlet valves. | 
The injection pump, governor, delivery valves, and 
injectors were of proprietary make, the pump plunger 
diameter being 8 mm. and the injection pressure | 
175 atmospheres. The governor was constructed to | 
control only idling and maximum speeds, with direct | 
actuation of the quantity control (pump control rod) | 
by the accelerator. Injection normally began 23 deg. | 
(crankshaft) before top dead centre when measured by | 
the “ spill’’ method, and in the case of the standard | 
engine there was no provision for varying the injection | 
timing while the engine was running. For test pur- | 
poses an advance device, supplied by the makers of the 
injection equipment, was fitted in the pump drive, the 
brake exhauster normally fitted on the pump driving | 
shaft being removed to accommodate this. The device | 
enabled the injection timing to be altered over a range | 
- 

* Report of the Automobile Research Committee of | 
the Institution of Automobile Engineers. Abridged. | 


fuel injected being reduced to the minimum — 
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of 15 deg. (crankshaft). 
was 1,800 r.p.m. 

Engine “ B,” 


The maximum governed speed 


the second to be tested, was a five- 


cylinder engine of 4} in. (108 mm.) bore and 6 in. | 


(152-4 mm.) stroke, with a compression ratio of 13 : 1. 


Injection was through a four-hole sprayer into a hemi- | 


spherical chamber in the piston crown, a masked inlet 
valve being used to obtain induction swirl. 
pressure was 120 atmospheres. 


meter 6-5 mm., but the pump drive, camshaft, and 
control gear were designed and made by the engine 
manufacturer. The pump was driven through helically- 
splined sleeves, enabling the injection timing to be 
altered while the engine was running. The pump con- 


trol rod was controlled entirely by the governor, there | 
being no direct actuation of the control rod by the 


accelerator control, which was only used to compress 
the governor spring, so raising the governed s i, 
while at the same time a mechanical linkage from this 
governor control altered the injection timing in accord- 
ance with the governed speed. The injection advance 
before top dead centre was thus varied from 22 deg. at 


idling speed to 27 deg. (crankshaft) at the maximum | 
| A single water separator was fitted at the outlet from 
Both engines were tested on a standard Heenan and | 


governed speed of 1,700 r.p.m. 


Froude hydraulic dynamometer (Type DPX 4). 
Throughout the tests on engine “ A ” the cooling water 
tem 


With engine “ B” the thermostat normally fitted was 


used to maintain the water temperature at 70 deg. C. 
The temperature of oil in the sump was 


(+ 2 deg. C.). 


ies gud. . 
' 


Injection | 
The injection pump | 
elements were of proprietary make, with plunger dia- | 


rature was maintained at 80 deg. C. (+ 2 deg. C.). | 
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maintained in both engines at approximately 65 deg. C. 
by means of a fan, blowing on the base of the sump. 
The liquid fuel used throughout the tests was “ Pool ” 
gas oil for which the relevant data were :— 


Specific gravity at 60 deg. F. 


(A.P.L.) : 06-8605 
Cetane number (C.F.R.) 48-0 
Flash point (P.M. closed) 180 deg. F. 
Calorific value (gross) 19,560 B.Th.U. per Ib. 
Calorific value (net) ... 18,400 B.Th.U. per Ib. 


Producer gas was obtained from a standard “ P.S.V.” 
type, dry-blast gas producer, this being a modification 
of the Government “ Emergency ” producer and having 
a 1 in. diameter tuyere inclined downwards. The 
tuyere cooling water temperature was maintained at 
about 70 deg. C. by passing mains water through the 
cooling tank, and a fan was arranged to blow over the 
gas coolers to prevent excessive gas temperatures at 
entry to the water filter. As arranged at the beginning 
of the tests the producer was fitted with two vertical 
gas coolers between the gas offtake and the water 
washer. These proved inadequate, and an additional 
horizontal cooler was fitted early in the test period. 


the gas filter, and from this 2} in. piping was used to 
convey gas to the engine. A bumping rig was used to 
induce the producer fuel to fall evenly into the fire zone 
and prevent uneven gas quality, reproducing, to some 
extent, conditions met with in road operation. Gas 
and air flows were controlled independently, during the 
first stages of the investigation, by butterfly throttles, 
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and were measured by means of 14 in. diameter orifice 


meters conforming to B.S.S. No. 726-1937. The | 
arrangement was generally similar to that used in 
previous tests on spark-ignition engines. Later, during 


tests on gas mixers and pump control systems, the 
butterfly throttles were omitted, and only gas flows 
were measured. The solid fuel used throughout the | 
tests was standard “ Progasite ’’ (unactivated anthra- | 
cite) as normally supplied to ‘bus operators for use | 
with the “ P.S.V.” producer. The test programme 
was intended to determine (1) normal engine perform- 
ance on oil fuel only ; (2) basic performance on pro- 
ducer gas, using the minimum quantity of fuel oil 
required for regular firing ; (3) requirements of a gas/air 
mixing valve to meet the engine demand at both full 
and part load; and (4) requirements of an injection- 
pump control system to maintain regular firing through- 
out the speed range with minimum consumption of 
liquid fuel, together with good control characteristics 
(that is, good acceleration and deceleration, regular 
idling, ete.). 

Experimental work was at first confined to existing 
gas mixers, engine manifolds, and pump control 
systems. As the results obtained from these proved 
unsatisfactory, efforts were made to improve perform- 
ance, and to develop new mixers and pump control 
systems providing the best solution of the problems 
encountered. It will be seen that data obtained under 
(3) should hold good for all types of compression- 
ignition engine, while that obtained under (1) and (2) 
are relevant only to one type of engine. Data obtained 


under (4) would be applicable to all engines fitted with | 


pump control systems similar to the types tested. The 
two engines tested, it should be noted, are representa- 
tive of the extreme types of injection-pump control in 
use, namely, torque control (engine “ A”) and speed 
control (engine “ B”). It seems reasonable to suppose 
therefore, that the solution of the control problem with 


these two engines would enable a solution to be arrived | 


at for any intermediate system of pump control. The 
major part of the work in developing a suitable mixing 
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valve was first carried out on engine “ A,” engine “ B”’ 
being only used to confirm the results so obtained, 
while each engine was treated as a separate problem in 
devising a suitable means of injection-pump control. 
At the conclusion of the bench tests, a practicable 
conversion scheme was tested by sixteen "bus operators 
under normal service conditions to provide operating 
data, and to give some estimate of the fuel saving to be 
| expected. 

(1) Performance on Oil Fuel Only.—Curves obtained 
from bench tests of brake horse-power, brake mean 
effective pressure and specific heat consumption for 

} engine “‘A’’ over the speed range 600 r.p.m. to 1,800 
| r.p.m., are given at a, b and ¢, respectively, in Fig. 1, on 
the opposite page. The fuel-pump delivery characteris- 
tics over the same speed range (cubic millimetres per 
cycle) are shown at d, and a curve of friction horse- 
power, derived from part-load power and fuel consump- 
tion measurements, is given at e. Injection was timed 
to commence 23 deg. before top dead centre. It will be 
seen that two sets of curves are shown. The set repre- 
senting the higher power output (dotted lines) was ob- 
tained when the engine was run with a pump setting 
giving visible though not excessive exhaust smoke, and 
represents the maximum performance normally ob- 
tained from the engine when used in goods haulage. 
| Under these conditions the engine runs with about 25 
per cent. excess air and delivers about 100 brake horse- 
power at the maximum governed speed. For ’bus opera- 
tion, however, a setting of the pump giving smaller fuel 
injection quantities is normally used in the interests of 
fuel economy and to prevent possibility of exhaust 
smoke, the smoke-limit power not being usually required 
for this type of service. With this setting, curves for 
| which are shown in full lines, maximum power of the 
| order of 80 brake horse-power is obtained, with reduced 
| specific fuel consumption and perfectly clear exhaust, 
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the fuel injection quantity being of the order of 65 cub. 
mm. per cycle, as against 72 cub. mm. per cycle with the 
goods vehicle setting, while 40 per cent. excess air is 
induced, The passenger service vehicle setting has been 
taken as that giving the basic performance of the engine 
for the purposes of this report, since, for the size of 
engine considered, it is the policy of the Ministry of War 
Transport to convert public service vehicles rather than 
goods vehicles to producer gas operation. As the engine 
was operating with a greater amount of air than the 
minimum required for complete combustion no correc- 
tion has been made for barometric pressure in the power 
given. 

Curves of brake horse-power, brake mean effective 
pressure, friction horse-power and specific heat con- 
sumption for engine “B” over the speed range 600 
— to 1,700 r.p.m., are given in Fig. 2, opposite, 
where the reference letters have the same significance as 
in Fig. 1. The fuel pump delivery curve is also given for 
the same speed range. The power curves were obtained 
at the normal full-load setting of the fuel pump, the 
engine working below the smoke limit (that is, with clear 
exhaust) and utilising 60 per cent. of the air supplied, 
giving a power output of 80 brake horse-power at the 
maximum governed speed of 1,700 r.p.m. The power 
curve for this engine was obtained with optimum 
governor and injection timing at each speed, since speed 
control of the engine is normally by governor through- 
out the range, and the injection timing is coupled to 
the governor control. Thus, in obtaining each point 
on the curve, a particular engine speed was obtained 
by increasing the brake torque, thus reducing engine 
speed from a value initially somewhat higher than that 
desired. The governor spring was thus not in control 
of fuel injection quantity, which was only determined by 
the position of the control-rod stop. At the same time, 
injection advance was adjusted independently to the 
value appropriate to the engine speed, as normally set 
by the engine makers. It was found, however, that 
power output was not critically affected by injection 
timing. e readings so obtained were taken as the 
standard output at that particular engine speed. 

(2) Basic Performance on Producer Gas.—To enable 
producer gas to be used certain engine modifications 
had to be carried out. The usual air intake on engine 
“A” takes the form of a short pipe bolted to a flanged 
port at one end of the cylinder head, the air passage 
to the several cylinders being cast integrally in the side 
of the head, while the port not in use, at the other end 
of the cylinder head, is closed by means of a blank 
flange. It was necessary to make up an induction pipe 
to connect the air passage to the gas/air mixture pipe 
from the separate gas and air throttles, or to a gas 
mixer. Two such pipes were used during the course 
of the tests, and drawings of these are given in Figs. 3 
and 4, on the opposite page. 

Induction pipe “ Q,” shown in Fig. 3, was fabricated 
from steel pipe, and was identical with a pipe which 
had already been used experimentally by a "bus operator 
on the same type of engine. It will be seen that the 
simple two-branch manifold fed mixture to two ports 
cut in the sides of the cylinder-head air passage, opposite 
cylinders 2 and 5. The cutting of the ports involved 
removal and dismantling of the cylinder heads, and the 
building up of metal on the curved side of the heads 
before machining. The resulting manifold, though neat 
and compact, and therefore easily arranged in the 
limited under-bonnet space available, has small sections 
and very sharp bends, and it was thought that it might 
reduce volumetric efficiency, besides being expensive in 
manufacture. 

Induction pipe “ R,” shown in Fig. 4, was designed 
to have large cross-sectional area, with smooth, easy 
bends. It was made up of standard malleable-iron 
pipe fittings, and could be fitted to the engine without 
any dismantling or machining of engine parts, since 
the normal air ports at front and rear of the cylinder 
head were used as the mixture entry ports. Its main 
disadvantage was bulk, though the spece occupied need 
not be greater than that required to accommodate both 
front and rear air-intake pipes. Some experiments 
were made, however, using only one end of this induc- 
tion pipe, feeding mixture to the front cylinder head 
air port only, an arrangement which would greatly 
simplify the conversion in practice. 

Little modification was required to render engine 
“ B” suitable for operation on producer gas. The air- 
inlet ports are normally fed by a manifold drawing air 
through ducts over the valve covers. For gas operation 
this was removed and a new cast-aluminium manifold 
having a single entry of 24 in. diameter was substituted. 
Gas and air mixture was fed to the single entry of this 
manifold from the independent gas and air throttles 
already mentioned in connection with tests on engine 
“ A,” or from a gas mixer bolted directly to the manifold 
inlet flange. This manifold is shown in Fig. 5, page 99, 
as arranged for independent control of gas and air. 
Both engines were first fitted with separate butterfly- 
throttle control of air and gas supplies. After starting 








and warming up on oil fuel only, with both throttles 
open, the engines were allowed to idle on oil in the 








Too 


normal manner and the air throttle was closed until 


there was sufficient suction through the producer tuyere 
to allow the fire to be kindled in the usual way by means 
of a paraffin torch. Within two minutes firing had 
become irregular, with smoky exhaust, indicating the 
presence of gas in the induction system. At this stage 
the injection-pump control was moved from the idling 
position to the full injection position in the case of 
engine “ A,” or to the maximum-speed position in*the 
ease of engine “ B,” the amount of fuel injected being 
limited by preventing full movement of the pump 
control rod. Opening of the air throttle then resulted 
in marked acceleration, with even firing, and the engine 
could be put on load without signs of exhaust smoke. 
Fuel injection was then limited by adjustment of the 
pump control rod, until the minimum quantity to give 
regular firing was reached, engine speed being 800 r.p.m. 
Throughout the tests with all controls operated inde- 
pendently it was found possible to run on load on gas, 
with limited fuel injection, within two or three minutes 
of lighting the fire. 

With engine “A,” and with the normal injection 
timing of 23 deg. advance, however, it was found that, 
although power output was good at engine speeds below 
1,100 r.p.m., any attempt to increase speed above this 
resulted in reduced power, and above 1,300 r.p.m. the 
power fell off very rapidly, with irregular firing and a 
considerable amount of exhaust smoke. The bad com- 
bustion could not be improved by any manipulation of 
the air throttle, and it was apparent that an increase in 
injection advance might be necessary in order to secure 
good combustion. A series of tests was then run with 
the injection advance varied over a range of 15 deg. 
(crankshaft) at each speed, producer gas samples being 
taken at frequent intervals during the tests, and the 
tests were repeated with both new fuel and a mixture of 
50 per cent. new and 50 per cent. used fuel in the 
producer. Typical results from these tests are given 
in Fig. 6, page 99, curves of brake mean effective pres- 
sure against injection timing in degrees before top dead 
centre being shown at various engine speeds, and for 
gas of both good and poor calorific value (with high and 
low hydrogen content, respectively). 
eurves are for a gas calorific value of 135 B.Th.U. per 
eub. ft., approximately, and the dotted-line curves are 
for a gas of 110 B.Th.U. per cub. ft. ; the corresponding 
hydrogen contents were 16 per cent. and 6 per cent. 

With engine “ B,” similar behaviour was observed. 
With the full speed control setting, giving an injection 
timing of 27 deg. before top dead centre, the power fell 
off, with smoky exhaust, at speeds above 1,400 r.p.m. 
In this case the pump driving gear was remeshed to give 
a range of timing from 24 deg. to 37 deg. of advance, 
using the full range of the helical spline drive. The 
valve timing was not affected by this alteration. With 
this modification in the pump timing, a series of tests 
was run with varied injection advance, similar to those 
performed with engine “ A,” the results being shown 
in Fig. 7, on page 99. 

It will be seen from the curves that the minimum 
advance required for maximum power is greater at high 
engine speeds than at low speeds, but the difference is 
not very great, particularly in the case of engine “ A.” 
It is apparent, however, that there is a critical degree 
of injection advance at each speed above which good 
power can be obtained, but below which bad combustion 
takes place, and that this critical advance is higher at 
the higher speeds than at low speeds. A feature of the 
results obtained is that gas generated at the beginning 
of the producer run does not allow any appreciable 
reduction in this critical amount of advance, as com- 
pared with gas obtained at the end of the run, in spite 
of the change in chemical composition of the gas. At 
the same time it was observed that a high degree of 
injection advance (of the order of 40 deg.) resulted in 
very rough running at low speeds with gas having 
hydrogen content in excess of about 10 per cent. 

As a result of these tests it was decided that, with 
engine ‘* A,” there was little advantage to be gained by 
having variable injection timing control, an efficient 
compromise between rough running and bad combus- 
tion being given by a fixed injection timing of 33 deg. 
before top dead centre, and this timing was adopted 
throughout subsequent testing on producer gas. With 
engine “ B,” although an injection timing control giving 
increasing advance with speed would appear to be 
needed to give optimum results, it was considered that 
such an arrangement would lead to complication of 
control when gas control is required, and the same 
compromise timing was adopted as for engine “ A.” 
Vertical chain-dotted lines are drawn on Figs. 6 and 7 
to show the fixed timing adopted for both engines. 

(To be continued.) 





MILFORD HaVEN OrOssING SCHEME.—The Pembroke- 
shire Roads and Bridges Committee, at a recent meeting, 
decided to request the Ministry of War Transport to 
reconsider its decision to withhold a grant for a bridge 
or tunnel across Milford Haven, before employing a firm 
of consulting engineers to report on the scheme. 
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558,542. Reducing Valve. G. and J. Weir, Limited, 
of Glasgow, and H. Hillier, of Glasgow. (2 Figs.) 
December 31, 1942.—-The invention is a fluid-pressure- 
regulating reducing-valve adapted to regulate the flow 
of gas in accordance with the demand and to maintain 
a practically constant reduced pressure at the valve outlet. 
The valve has a valve body, including a dome 1, a main 
component 4, and a base component 21. The dome 1 
is provided with an inlet orifice through which air at a 
required pressure is admitted to the interior of the 
dome 1 above a flexible diaphragm 3. A pressure gauge 
indicates the pressure within the dome. The diaphragm 3 | 
is interposed between the dome 1 and the body compo 








nent 4, and is held around its outer periphery. The body 
component 4 is provided with an inlet connection 5, | 
to which a supply of high-pressure gas is led and an | 
outlet connection 6 for the outflow of gas at the required | 
reduced pressure. The inlet connection 5 is extended | 
into the centre of the body and carries a valve seat 7, | 
which is provided with a cylinder 8, which acts as a} 
guide for a regulating valve element 9 having an enlarged 
cylindrical portion 10, which slides inside the bore of 
the cylinder 8. Gas passing the valve element 9 passes 
to the outlet 6 by way of a number of holes 11 in the 
lateral wall of the cylinder 8. The inner peripheral portion 
of the diaphragm 3 is held between two metallic flanges, 
which are impaled centrally on a cylindrical upper end 
portion of a stirrup 14 and are secured by means ofa nut. 
The upper end portion of the stirrup 14 has a conical 
neck which enters a mating central hole in one flange. 
The lower end portion of the stirrup 14 has a screw- 
threaded socket 15, which receives a guide bush pene- 
trated by an extended stem of the valve element 9. 
A helical compression spring 16 surrounding the stem 
is interposed between the bush and the cylindrical 
portion 10 of the valve element and thus resists opening 
movement of the valve element 9. The stem is fitted 
with a screw-threaded sleeve 19, which is adjustable on 
the screw-threaded part of the stem to give the desired 
compression of the spring 16, the stress of which is made 
sufficient to maintain the valve element 9 tight on the 
valve seat 7 when the valve element 9 is in closed position. 
A lock nut is provided to lock the sleeve 19 in set position 
on the stem. The hollow base component 21 is fitted 
at its lower end with a screw-threaded plug 22, which also 
forms a guide for the sleeve 19 on the valve stem. The 
dome 1 is filled with fluid at a pressure corresponding to 
the reduced gas pressure required at the outlet 6, this 
pressure being thus applied to the upper side of the 
diaphragm 3. The lower side of the diaphragm 3 is 
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exposed to the reduced fluid pressure required, so that, 
when the reduced pressure is below the dome pressure, 
the diaphragm moves downwards under the action of 
the dome pressure. Conversely, when the reduced pres- 
sure rises above the dome pressure, the diaphragm moves 
upwards. Downward movements of the diaphragm 
are communicated to the valve element 9 directly py 
the stirrup 14 as necessary to open the valve element 9 
and to allow fluid to flow from the inlet 5 to the outlet ¢ 
to maintain the desired reduced pressure for any demand 
of fluid at the reduced pressure. When the supply of 
fluid is in excess of the demand, the pressure under the 
diaphragm 3 rises and moves the diaphragm upwards 
thereby moving the valve element 9 upwards unti) it 
is seated and interrupts the fluid supply. Continued 
upward movement of the diaphragm 3 increases the 
stress of the spring 16 and thereby applies the spring 
load through the valve element 9 to the valve seat 7, 
(Accepted January 10, 1944.) 


METALLURGY. 


558,596. Casting Ingots. W. S. Walker, of Hope, 
Derbyshire, and J. F. Bridge, of Handsworth. (5 Figs.) 
July 8, 1942.—The invention is an apphratus for casting 
metal ingots. The mould 10 is supported by a vertica) 
frame mounted on a wheeled truck. The mould, of 
circular cross-section, is attached to a vertically movable 
carriage 13, comprising upper and lower pairs of guide 
wheels movable in channel bars 15, forming part of the 
vertical mould frame. Movement of the mould is 
effected by means of a handwheel 16 operating through 
bevel gears and a vertical screw 18 on which a nut 
secured by brackets 20 to the mould carriage 13 js 
mounted. On the side of the mould remote from the 
operating screw 18, the mould is formed with a vertica) 
slot extending for practically the whole of its length. 
Sectional slot-closing elements 22 are arranged as 4 
vertical series alongside the mould slot. Each sectional! 
element 22 is carried on an arm 23, which is pivoted 
on to a vertical spindle so that it may be swung 
horizontally towards and away from the mould slot 
The vertical spindle is supported by projections 25 o1 
the mould so that on the descent of the mould the spindle 


moves with it. Each sectional element 22 is the same 























| thickness as the mould wall and is of arcuate shape, 
(658.596) 
so that when inserted in the mould slot it forms 4 


virtual continuation of the adjacent portions of the 
mould wall. The movement of sectional 
elements into the closure position is controlled, auto- 
matically on the descent of the mould, by a fixed vertical 
cam track. The cam track is in the form of a portion 
of a vertical circular tube 26, the length of the are 
varying from bottom to top. Along the inside of this 
curved member are fixed projections which serve as 4 
scroll, the form of which determines the movement of 
small rollers 28 attached to radial projections from the 
inner ends of the arms 23 which carry the sectional 
elements. The molten metal is fed into the mould from 
a launder 30 carried by a support through a filling spout 
31, which projects into the mould through the wall slot. 
As the mould descends during casting, the projections are 
successively caused by the scroll cam to move in such & 
manner as to rotate the arms 23 and thus swing the 
sectional elements into position at the right moment for 
closing the corresponding portions of the wall slot. A 
separate spring-operated roller 32 carried by the main 
frame ensures that successive elements are brought to 
the final closing position. The height between the filling 
spout 31 and the liquid-metal level in the mould is main- 
tained at a small and nearly constant amount while the 
mould is lowered. (Accepted January 12, 1944.) 
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ALTERNATING-CURRENT 
TRANSMISSION —I. 


By Dr. T. F. Watt, M.LE.E. 


problems, many of which would appear at first 
ht to have very little connection with the long- 


sig 











jand a uniformly distributed conductance of G 


reciprocal ohms (i.e., siemens) per kilometre 


Diagrammatically represented, the circuit per phase 
Tue general theory of alternating-current trans- | will be as shown in Fig. 1, where V, is the vector of 
mission comprises the solutions of a wide range of the supply pressure per phase, and V, is the vector 


distance transmission of alternating-current power, | be 


but which, in fact, can be treated as particular | 

In this way, it is 

ble to link together in one comprehensive | and the shunted admittance will be 
| 


aspects of the general theory. 
poss! ) 


treatment, problems not only of long-distance 


transmission of heavy current, light current, and 
radio, but also, for example, to include the pene- 
‘skin effect”) of alternating currents 
The general 
theory of transmission can be applied to the travel 
of the waves of alternating current from the surface 
of the conductor into the central portion of the 
cross-section and the reflection of such waves from 
the central portion of the conductor back to the 


tration ( 
into the material of a conductor. 


surface. By this means, polar vector diagrams can 
Fig. 1. 
I, L R L R L R 
- 


Z = R + j w L ohms per phase perkm. . (1) 


|of the pressure per phase at the consumer's end of 
| the line. The series impedance of the line will then 
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henries per kilometre, a uniformly distributed | equations (5) becomes 
resistance of R ohms per kilometre, a uniformly ¥, = V.cosh inh 
| distributed capacitance of C farads per kilometre, . eihiniaiadiataiaas ve te) . (2) 


Vv » 
I, = ,"sinhys+I,coshys | (b 
sl Z Y 2 7 ) ( ) 
where Z, is the complex surge impedance of the 
line, viz., 
R +j w Lb 


%=A/ G+jeC 


(8) 
In the foregoing equations (7) the distance s 
is measured from the consumer’s end of the line. 
| For some purposes, however, it is more convenient 
|to express the transmission-line equations in a 
| form in which the distance s is measured from the 





Y = G + wC siemens per phase perkm. . (2) | supply end of the line. In this case equations (7) 
‘ l ‘ : | become 
| where G = - and is the conductance per kilometre | F 
V, = V, cosh ys —I, Z,sinh ys) (a) 
of the line and r ohms per kilometre is the insulation | : . (9) 


resistance of the line. 


Considering now a point P on the transmission | 
line, the distance of which is s km. from the con- 
If V, is the vector | distance s from the consumer’s end of the line is 


sumer’s end, as shown in Fig. 2. 


-- Vi cnhy e+ lenhye (6) 


Zo ) 


For practical purposes, the measurement of the 


l, = 


of the phase pressure at the point P, then the | generally the more useful of these alternatives, the 
increment of pressure for the increment 6s of the | transmission line equation being then as given in 


Fig.2. 
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be derived for the current distribution throughout 
the radial depth of the conductor and these polar 
diagrams have the same form as those derived 
for the distribution of the current along the trans- 
mission line. 

Again, the matching of a heavy-current trans- 
mission line with the consumer’s load is essentially 
the same problem as the matching of an aerial with 
its feeder system; it being observed that in the 
case of the heavy-current line, the development 
of standing waves is to be avoided while in the case 
of the radio aerial, standing waves are to be estab- 
lished. A further example is the application of the 
transmission-line equations to the investigation of 
filter circuits and the loading of telephone cables 
by means of Pupin coils and otherwise. Still another 
interesting relationship is found in the investigations 
of a lightning discharge by regarding it as a radiating 
aerial and applying the general equations for a 
Hertzian di-pole. 

In this way, a wide diversity of important prac- 
tical problems may be dealt with as different aspects 
of the general theory of alternating-current trans- 
mission, and it is believed that such a generalisation 
will lead to a clearer understanding of many pro- 
blems which, when dealt with as separate and 
independent investigations, involve difficulties which 
obscure the full significance of the solutions and all 
their implications. 

(1) General Equations for a Three-Phase Trans- 
mission Line.—In general, a transmission line com- 
prises a uniformly distributed inductance of L 
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End — 


| distance will be 


5V, =1, Zs, 
| that is, 
| A ee 


| Similarly, reference to Fig. 3 will show that the 


| increment of current 81, in the element 5s of the 


| distance s will be 


81,=V,Y8s 

or 
dls 
=a oe . . . . 4 
7 = (4) 


By differentiating equations (3) and (4) with respect 
to s and substituting from equation (1) and (2), it is 
easily seen that 








2 
ou = 1, (ZY) } (a) 
s . - (5) 
d*V, 
| as = V, (ZY) (5) 


| The solution for these two simultaneous equations 
is of a well-known standard form, thus :-— . 

I, = Aev? + Be? ‘ . (6) 
where y = ZY and is the “ propagation con- 
stant ” of the line. The vectors A and B are arbi- 
trary constants the values of which may be found, 
for example, when the load on the consumer’s 
terminals is known. If this load is defined by the 
vector quantities V, and I,, then the solution of the 





|(7). Unless otherwise stated therefore, it will be 
assumed in what follows, that the distance s is 
| measured from the consumer’s end of the line. 

(2) Propagation Constant.—In the foregoing equa- 
| tions, the propagation constant y is, in general, a 
| vector quantity and may be written, 
y= VEV= VETFOV GTI OO = Bt ia 
where £ is the “damping factor” and « is the 
‘* phase displacement factor.” If the line insulation 
conductance G is small in comparison with w C and if 
the line resistance R is small in comparison with 
wL, then close approximations for f and a, 
respectively, are as follows* :— 


a~j/R /L,G Cc) 
a= FV E+ S/T] 


[% R Gy)? ) 

a afi ** (x co) ! 

| 8 w* } 

When R and G are relatively small, expression (8) 
for Z,. becomes 


_ 
n=n=/ : 


that is to say, the surge impedance is then a “ real ” 
quantity. 

The velocity of propagation, c, in km. per second, 
is related to the wavelength A and the supply 
frequency f by the expression, 
Sa ae 
| oar eae 

[See also equation (22), page 102,] 
and when G is negligibly small, it will be seen from 
equation (12) that 

°? .. 25 (1-3 (4)}e 15 
“es ovit| S\ts i= © 
so that, from equations (14) and (15), 


c= Af =o {1 -i(=)} km. per sec. 
where, 





nepert per km. (11) 


(12) 


(13) 


A= c km. (14) 





(16) 


1 
%=/Lo=3 x 105 km. per sec. 








* See also ENGINEERING, vol. 153, pages 141 and 142, 
(1942), 





t+ 1-15 neper = 10 decibels. 








102 


and is the velocity of light in open space. In this 


case, that is, when G is negligibly small, 


R c \ 
B= t/¢ arenes 


a= a@/LC radianperkm.- . (17) 
R 


2aB=RCw, B=; 4 
- @ 


(3) Reflection at End of Line.—The general equa- 


tion (7) may be written in the equivalent forms, 


Ve = $[(V, + I, Ze") ei 
+ $[(V_ — 1, Ze Je | 


I, = af (7 + 1) |e" ; = ie 


-i[(e 


Each of these equations is seen to comprise two 
components and these will now be considered in 
some detail for the pressure vector V,. It will be 
apparent that the general results so obtained 
can easily be applied to the current vector I,. 

The first part of the right-hand side of the equa- 
tion for the pressure vector V,, viz., 


$[(V, +1, Z)e*JI"%. . (19) 


is a vector quantity of which the amplitude in- 
creases as the distance s from the consumer's end 
increases, as defined. by the factor eSs. Further, 


the phase angle of this vector advances uniformly | 


with the distance s from the consumer's end as 
defined by the factor e@*. These two character- 
istic features of expression (19) are precisely those 
which would obtain if a pressure wave were to 
travel with uniform speed from the supply end of 
the line to the consumer’s end, and decaying in 
amplitude during the journey in the ratio e5* per 
km. Ifnow Akm. is a distance such that 


2a 


a A = 2, that is, A= —, . (20) 
a 


then for any two points on the line which are A km. | 


apart, the phase of the pressure will be the same ; 
that is to say, Akm. is the “ wavelength ”’ of this 
forward travelling wave. These results are illus- 
trated in the diagram Fig. 4, page 101. 

Now if f is the frequency of the pressure wave, 
which is applied to the supply end of the line, then 
the time required for one complete wave to travel 
the distance A km. along the line will be ; second. 


Hence the speed at which the pressure wave travels 
along the line is, 


ce = Af km. per sec. ° - (21) 
and substituting for A from expression (20), then 
Qn w 
=——f = — km. per sec. 22 
c = f = km. per sec (22) 


Referring to Fig. 4 which shows the forward travel- 
ling wave of pressure, let A denote the “ logarithmic 
decrement,” then, 


; a e-t 
AA = log, at. log, —-— . (23) 
A, Age =g \8 
80 that, 
AA =log,.” =A 
and, 
A = 8B nepers per km. : - (24) 
where § has already been defined as the “‘ damping 
factor.” 


Dealing next with the second part of the right- 
hand expression (18) for the pressure vector V,, 
viz., 

—Se) —j 
$1 (Vs —1, Ze pe ™ . (25) 


From the same considerations which have been 


discussed with respect to the other component of | now be of the opposite sign to that of the incident 
the pressure vector, it will be seen that expression | 


(25) represents a reflected wave travelling from 


the consumer’s end of the line to the supply end, | 


the decay in magnitude being defined by e~* and 
the phase displacement being defined by the expres- 
sion e~J%. This reflected wave is shown in Fig. 5, 
on page 101. 

The actually existing pressure wave on the line 
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(25). 


may be re-written thus :— 
V, = HV, + I, Ze % + 3 (V, —1,Z)e~™” ) 


consumer's terminals. 
be written as follows :— 





V,=v,e%+vie—-V=v,4+ v5 
v ys Vv; -Y Vs v. 
I, =<" e 2 =: ~ (27) 
* 4 Z, Z% Z 
= i, + is 
where 
Vve=4$(V,+1,%)e" | — 
v; = 3(V, —1,Z,)e-” 
Vv . 
b= 4( ‘+1, ) er | 
Z (29) 


w= -a(g-h em 


The vector V, has already been defined as the 
| forward travelling wave of pressure and the vector 
V. as the reflected wave, the distance s along the 
| line being measured from the consumer's end. 

If the line is loaded at the consumer's end with 
an impedance Z,, then, putting s = 0 in equations 
(27) gives 
Vv, V+ 
I, Vv, — V; 


Zo. 


or, writing V, 


then 
_ 1+P?, 
q, l a PD: Zo» 
so that 
Z, a Z, 
DP, Z, +2,’ - (30) 


where p, is the “reflection factor” for the con- 
sumer’s end of the line and gives the percentage 
of the incident wave which will be reflected at that 
end. The magnitude of this factor is thus seen to 
depend upon the magnitude and nature of the load 
impedance Z, and upon the surge impedance Z, of 
the line. The following three cases are of special 
practical importance, viz. : 


(i) Line Open-Circuited at Consumer's End. 
In this case Z, =<, and from equation (30), 
Pp, = 1. Putting s = 0 in equation (27) gives 

Vea= V+ V,— Ve + PV, = 29, | _ 2) 


IL=-i,+h=-v,—P,v,=0 J 

The reflected pressure wave, therefore, will be of 
|the same magnitude as the incident wave and 
since both of these waves are additive, the magni- 
tude of the pressure at the consumer’s end becomes 
double that of the incident wave. On the other 
hand, while the incident current wave also became 
fully reflected at the consumer’s end, the sign of 
the reflected wave of current is opposite to that of 
the incident wave and consequently, the resultant 
|current at the consumer's end of the line will be 
| zero. 
| (ii) Line Short-Circuited at Consumer's End.— 
| In this case Z, = 0, so that from equations (30) 
Pp, = —l, and putting s=0 in equations (27) 
gives 


V,=V,+ V5 
f- & (32) 
I, = i, + i, = (Vv, — V3) : 2%, 

| That is to say, the reflected wave of pressure will 


wave, so that the resultant pressure wave at the 
| consumer’s end of the line will be zero. On the 
other hand, the magnitude of the resultant current 
at the consumer’s end will now be twice that of the 


| incident wave. 


(iii) Impedance of Consumer's Load Equal to 
Surge Impedance of Line.—In this case Z, = Zo, | 
so that p, = 0; that is to say, there will be no| 


where the vectors V, and I, define the load at the 
These equations may also 


—— 


(19) and the reflected wave as defined by expression | this unique condition becomes established is termed 


, 


the “natural power” of the transmission line, 


(4) Reflection Factor for Transmission Lines.—| When such a load is being transmitted, it will be 
The general equations as given in expression (7) | seen from equation (27) that the following relation. 


ships will hold, viz. :— 


Vv VY. V 

i, = i = i, =Z,=Z, . (33) 
and this condition of operation is an ideal one 
giving the maximum efficiency of transmission. 
Under such conditions the load is said to be 
| “‘ matched ” with the line, and when the resistance 
losses are negligibly small, that is, when R= 0, 
G = 0, so that 8 = 0, then, 





Z,.=2,=2Z,= = — (34) 
and is a “real” quantity, so that the load at the 
consumer’s end will be one of purely ohmic resistance, 
The magnitude of the waves of pressure and current, 

| senpectively, will be constant and the waves wil] 
| be in phase with each other throughout the line, 
In practice, however, it rarely happens that the 
line will be called upon to feed a load of this parti- 
cular magnitude and means must then be provided 
to “ match ” the load to the line. In long-distance 
power-transmission lines this is usually done by 
injecting into the line at selected points such an 
amount of reactive current, either inductive or 
capacitative, as the case may be, as will maintain 
the pressure of the line constant and equal at all 
these points of injection as the load varies. The 
distance between two successive points of injection 
of reactive current is usually not greater than about 
200 km. Accompanying the injection of reactive 
current in this way, a certain amount of active 
current must also be supplied at each point and the 
general conditions relating to this problem will be 
dealt with in a subsequent article. 


(To be continued.) 
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Estimating and Costing Pre-Cast Concrete Products and 
Cast Stone. By F. H. Fretper. London: Concrete 
Publications, Limited. [Price 7s. 6d. net. 

Tuis is a practical book on an aspect of a specialised 
subject which has been developing for 
years and, without doubt, will play no small part 
in post-war reconstruction. The ubiquity and the 
numerous potential uses of pre-cast concrete make 
a study of its costing very necessary to the pro- 
ducer of such goods, and, to a less extent, to the 
consumer industry also. The various stages of 
estimating, from the inquiry to the preparation of 
estimates for pre-cast concrete products, are first 
considered, with relevant notes at each stage. Mr. 
Fielder’s survey does not deal with the design, 
and the preparation of the specification, which are, 
or should be, supplied to the producer in sufficient 
detail for him to prepare a price without uncertainty 
or guesswork; thus the completed specification, 
bill of quantities or drawings provide the starting 
point. Where quantities have to be taken from draw- 
| ings, useful data on the calculation of areas, volumes, 
and measurement are given. 

Subsequent chapters discuss material quantities, 
costs and price, the evaluation of costs for labour, 
moulds, special processes and finishes, reinforcement, 
overhead charges and profit, carriage charges, etc., 
to the final make-up of a competitive price for the 
product concerned. In the course of the discussion 
many useful and practical hints are given ; 19 time- 
saving tables have been compiled and included, and, 
as is customary in the books of this series, the text 
is generously garnished with worked examples and 
appropriate illustrations. The substance is such as 
to introduce the inexperienced estimator of precast 
concrete to the factors of price analysis to be con- 
sidered, and to give the experienced a logical 
sequence to follow. The data given are based on 
the author’s own practice and therefore have the 
merit of being proven by use. The final chapters 
deal in requisite detail with practical examples of 
the analysis of estimates covering a wide range of 
products, including special finishes and processes, 


some 


will then be given by the superposition of the | reflection at the consumer’s end of the line either of | which form a basis for arriving at quotations for 


forward travelling wave as defined by expression | pressure or current. The particular load for which ' articles of similar manufacture. 
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VIBRATION IN SPRINGS 
WITH NON-LINEAR 
CHARACTERISTICS. 


By W. A. Tuptin, D.Sc., M.I.Mech.E. 


Tue fact that stress is proportional to strain in 
many machine components is at once a convenience 
for some calculations and a possible source of 
danger if vibratory loading occurs. A _ simple 
vibrating system in which the elastic element has 
the usual linear relation between stress and strain 
subjects the vibrating mass to a restoring force that 
js proportional to its displacement from the 
equilibrium position. 
proportional to displacement in a natural vibration 
of such a system and it therefore follows that what- 
ever the displacement of the mass when it is momen- 
tarily at rest at the end of its swing, it takes the 
same time to reach the equilibrium position ; in 
other words the frequency of a natural vibration is 
independent of the amplitude. It is this charac- 
teristic that creates the possibility of ‘‘ resonance.” 
If the mass is subjected to an external force alternat- 
ing at the natural frequency of the system, a large 
vibration is developed. If there were no energy- 
dissipating influences and no limit to the range of 
displacement over which the linear relation applied 
hetween stress and strain, then there would be no 
limit to the amplitude of vibration developed. 

One way of explaining this is to point out that the 
application of a force the alternations of which are 
timed to coincide with those of a natural vibration 
will continually add energy to the vibrating system 
and the amplitude will therefore continually increase. 
This would not happen if the natural frequency 
changed with amplitude ; 
natural frequency irrespective of amplitude that 
permits the phenomenon of resonance to show 
itself. With this in mind it is an obvious suggestion 
that excessive stresses in a vibrating system might 
be avoided by arranging it to have a non-linear 
relation between load and deformation of its elastic 
element. 
may ask whether it is indeed a fact that dangerous 
mechanical possibilities can be averted by mere 
change of an algebraic index from unity to a slightly 
higher value. In the following, an attempt is made 
to examine the question in a manner not too highly 
mathematical. 

The problem of determining the amplitude of 
vibration set up in a given system by a known 
external force of alternating character is not in 


itself concerned with the natural frequency of the | 


system, although the solution in the case of a system 
with linear relation between load and deformation 
does show that coincidence between the natural 
frequency and that of the applied force leads to 
heavy loads within the system. The principle 
involved is illustrated by considering a simple 
system composed of a mass m able to move in a 
straight horizontal path under the influence of a 
spring which applies a restoring force equal to k x? 
(where x is the displacement from a fixed point and 
bis a constant) and a horizontal force the magnitude 
of which alternates regularly between the values 
+ F and — F with frequency p cycles in unit time. 

When the system has reached a state of steady 
vibration, the displacement of the mass from its 
equilibrium position (the previously mentioned fixed 
point) varies between + A and — A with the same 
frequency p. The work done by the applied force 
while the mass moves from one end of its path to 
the centre of it is equal to c F A where c is a constant 
depending on the phase relation between the varia- 
tions of F and A and upon their variations with 
time. If the variation of the applied force with time 
is expressed by F sin 2 7 pt and if 6 = 1, then the 
maximum value of c for any phase relation is z 


Even if the magnitude of the applied force remains 
constant at F throughout the quarter cycle, c does 
not exceed unity. 

It will be seen from considerations of symmetry 
that the maximum velocity of the mass occurs when 
it passes the equilibrium position, and for the con- 
dition in which the forces within the system are 


- f . | 
Consequently acceleration is 


it is the constancy of | 


On the other hand, the cautious engineer | 
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on the frequency p and the amplitude A. 
of the mass is 4 m v*. 


derived from its load-deformation relation. 
It is 
kao! 


ra 
b a... orp 
ae dx = ha 








Equating maximum strain energy to maximum 


| kinetic energy plus work done by the external 
| force we have 
aa?+! 
bai jmv?icFA . nae 
D+ 


In the simplest case of 6 
| simple harmonic, the maximum velocity is 2 7 p A, 
| and so 


= 4m(2r7pA)?+cFA, - (2) 
whence 
é F 
5 2<F ? (7) ‘ 
: k — m(2 2 p)* 4n?m _ 
l ae iad Pp 


F . ‘ 
; the displacement produced by the steady 
application of force F to the spring, so that if p = 0 


(infinitely slow vibration) A = — and, making these 


k 
substitutions, it is seen that 2c = 1. 

: = edie k 
Further it is seen from (2) that if F—0, p* peenere 
4n*m 


or in other words, rs is the square of the natural 


mm 
frequency N. 


A P Ak. 

-—, when written as —., is seen to 
F ) F 

k 


be the ratio of maximum force in the spring to 
maximum applied force. This is called the “‘ magni- 


| fication” and is denoted by M. 
| Hence 





The quantity — 


l 
e° 


N? 


M= 





(3) 


| 
This is the well-known expression for the mag- | 


nification in a vibrating system with a linear spring 
| characteristic. This form of expressing the result 
| is simple and in the mathematical sense, at least, 
| it makes the serious possibilities of resonance quite 
|apparent because M is infinite when p=N. It 
| would seem desirable to aim at expressing the 
corresponding result for non-harmonic vibration 
in a similar form. 

| Consider now the natural frequency of a system 
|in which foree = kz’. The motion of the mass in 
a vibration without external force may be deter- 
/mined by equating the product of mass and accel- 
eration to the force in the spring and this gives 

m ae +kxb=— 0. 


This equation can be solved by well-known pro- 
cedure and on the basis of amplitude A the natural 
frequency is found to be 





b—1 
k 2 
i / oat =a | er 
where - 
I= | re. rn 
ivi —ub+}1) 
and the maximum velocity 
b+1 


Vain)? 0 


Dividing (5) by (4) it is seen that 
v=4I1A x frequency. . - (6) 


The value of I varies from = (when 6 = 1) to 1 
when 6 is infinite. 

It is emphasised that in the following treatment 
of the forced vibration for a system in which 
force = k x, attention is directed primarily to the 
condition in which the maximum internal force is 
large compared with the maximum externally 





large compared with the external forces, it depends 





It may 
be denoted by v and so the maximum kinetic energy 


The maximum strain energy of the spring is 


l, the vibration is 


is similar to that of a natural vibration. It is a 
large natural vibration the character of which is not 
appreciably altered by the small external force 
that maintains it. 

Equation (1) therefore applies, and replacing v 
by its value from (6) it becomes 

kA’ + 1 
b6+1 

since the frequency used in the expression for v is 
| the frequency p of the external force. 
Now let N be the natural frequency of the system 
| for a vibration in which the maximum force is F, 


=4mi6T*A*p?+cFA  . (7) 





1 
. F\7F 
i.e., amplitude = (;) . 
| Then 


| 
N= 


4 k 1/F\ a 
V/ cxtzn|r(3) ile 


The first term on the right-hand side of (7) may 





2 
be written 8 m [?A? (3) N? and this is equal to 
Pp k 1 /F y 
2Aasy = —_——_——_——— — | — 
are (x) Sm(b+)) BP (z) 

, i b-1 

_ PF a, ow 

=e; +1 4 


Making this substitution in (7) and dividing 


FA 
throughout by 52 We have 


1 
kAb p k\i 

Let M be the magnification, i.c., the ratio of 
| maximum force (k A°) to applied force F. Then 


1 
Pao 
M= <M +c(b+1). 
| Since the maximum force in the spring is equal 
'to the maximum external force in the case of a 


| very slow vibration, M=1 when p = 0, and so 
le (6+1)=1. 
Hence 


1 
b 
uF i ) re 

This last step is not rigorous, because c is not 
necessarily constant for all values of M, but c 
cannot exceed 1 and so the last term on the left-hand 
side cannot in any case be numerically greater than 
6+ 1. It is perhaps desirable to assume in any 
particular case that it may have any numerical 
value between | and 6 + 1. 

Some special cases of equation (9) may now be 
considered. If 6 = 1, equation (9) agrees with (3) 
so that in this case at least c (6 + 1) = 1. 

1 


If 5 is large, Mb = 1 and M=F +1, so that 
M will be large if © is large. 
If 6 is only slightly greater than unity, re-arrange- 
ment of (9) in the form 
6-1 
7 ee 
we 
shows that if M is large (the last term thus being 
negligible) then 


IX. 


Zz 


b-1 


Pia 206 


2b 
_ (P\e-i 
u = (5) mee pce 


This shows that the closer 6 is to unity the greater 


Z| 


or 


(10) 


the value of M for any value oft greater than unity. 
(To be continued.) 





INNER RING RoaD, BIRMINGHAM.—At a recent meeting 
of the Birmingham City Council a scheme for the acquisi- 
tion of properties in the centre of the city for the construc- 
tion of an inner ring road was approved. The estimated 
cost is 14,500,0001. 








applied force, so that the character of the vibration 
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NEGATIVE-RAKE MILLING 
CUTTERS. 


THe desire to utilise to the fullest extent the undoubt- 
edly good cutting qualities of carbide-tipped tools in 
milling machines is, perhaps, the main reason for | 
the practice of making such tools with negative rake, | 
since this form of cutting edge is better adapted to the | 
employment of this somewhat brittle material. For | 
example, a description was given in ENGINEERING, 
vol. 157, page 327 (1944), of an inserted carbide tooth | 
milling cutter with negative rake made by Messrs. | 
Samuel Osborn and Company, Limited, Sheffield, and | 
it may also be noted that Messrs. Alfred Herbert, 
Limited, Coventry, have recently developed two types | 
of negative-rake milling cutter, one having inserted 
Ardoloy-tipped teeth, and the other having solid teeth 
with Ardoloy tips. There is no doubt that the use of | 
negative-rake carbide-tooth milling cutters makes pos- 
sible both increased cutting speeds and feeds, with a 
resultant increase in production compared with other 
types of tool, but it is not yet clear why this condition 
should obtain, development so far having been largely 
empirical. An interesting attempt to provide a theory 
is contained in a paper entitled “ High Speed Milling 
with Negative Rake Angles,” presented by Mr. Hans 
Ernst, research director of Messrs. The Cincinnati Mill- 
ing Machine Company, Cincinnati, Ohio, U.S.A., at a 
symposium on high-speed milling held by the American 
Society of Mechanical Engineers, and reprinted in the 
May issue of the journal of that Society, Mechanical 
Engineering. A condensed summary of the paper is 
given below. 

With the conventional tool the chip is wedged up, 
as it were, from the surface of the work and is curled 
upwards from that surface. With the negative-rake 
tool the chip, though it may still curl upwards, is, in a 
sense, pressed down on the surface of the work by the 
“ overhanging *’ front face of the tool and there is no 
wedging action. Neglecting for the moment the in- 
creased strength of the cutting edge obtained by the 
greater angle between the upper and under faces of the 
edge, it would seem, at first sight, that a negative-rake 
tool has a less effective cutting action than one with the 
conventional positive rake, especially since previous in- 
vestigations have shown clearly that the power required | 





| positive rake was found with high-speed milling cutters 


ERING. 


ENGIN 


150 Ib. At a cutting speed of 1,000 ft. per minute the 
cutting force was about 175 |b., the value rising in a 
straight line over the speed range. With a tool having 
a negative rake of 10 deg. the cutting force was 200 lb. 
at a speed of 220 ft. per minute, and decreased, again 
in a straight line, to about 165 Ib. at 1,000 ft. per minute. 
The two lines of the graphs crossed at a speed of 
approximately 730 ft. per minute, at which speed the 
cutting forces for the positive and negative rake angles | 
would be about equal. 

The other curves of the series record similar results 
from investigations with other materials, the feed per 
revolution being also varied. In every case there was 
found a marked decrease of cutting force with increased 
speed for the negative rake angle and a marked 
approach of the curves. The point of approach varied 
with the feed per revolution, both as regards position 
relative to the cutting force scale and to the cutting 
speed scale. Although the tests providing the data for 
the curves were made with single-point tools, a similar 
relationship between the curves for negative and for 





on both steel and aluminium. The reason for this 
effect of raising the cutting speed is certainly not very 
apparent but Mr. Ernst considers that the solution lies 
in a large reduction, both in the coefficient of friction 
and the force of the friction between the sliding chip 
and the tool, that occurs with the combination of high 
speed and negative rake. He supports this contention 
by a number of force diagrams showing the geometrical 
relationships existing at the cutting edge and makes 
out a good case, but in answering one question he raises 
another, namely, what are the reasons for the decrease 
of friction? He states frankly that no satisfactory 
reply is possible until further tests and researches have 
been carried out but adds that there is good reason to 
believe that the reduction of friction is, at least partly, 
due to a decrease in shear strength arising from an 
increase of temperature in a thin layer of chip metal 
adjacent to the tool face. 

Perhaps the most interesting part of the investiga- 
tion is that illustrated by three microphotographs 
of chip cross sections reproduced in the paper. In| 








AUG. II, 1944. 
action of the cutting face of the hard carbide tip and 
that on the surface of the work by the cutting edge of 
the tool. 

When positive rake is used, the rough particles are 
removed almost in the form of dust by the cutting edy, 
some of the particles building up on the cutting edly, 
of the tool to which they are virtually welded by the 
heat generated. There is an alternate building up 
and breaking away of this artificial edge which throw, 
a tensile load on the cutting edge of the tool, already , 
comparatively weak structure due to the acute included 
angle formed by the positive rake. With negative rake 
there is less tendency for metal to build up on th: 
cutting edge and Messrs. Herbert consider that thjx 
edge burnishes the cut surface of the work and x. 
produces a high finish. They also point out that 
cratering of the front face of the tool, that is, the wear of 
this face by the chips, is considerably less and that, th, 
edge being in compression, a longer life between regrin«s 
may be expected. Messrs. Herbert also hold that 
although, on account of the high speeds involved, 4 
great amount of heat is generated in the chips from a 
negative-rake cutter, this high speed causes the chips 
to be removed so rapidly that there is not sufficient 
time for the heat to be absorbed by the work ani 
cutter which thus remain cool. 

Mr. Ernst comments on the price to be paid fo 
the improvement gained by employing high-speed 
negative-rake carbide-tipped milling cutters, this price 
being the extra care that is needed in the preparation 
and maintenance of the cutters. Extreme care must 
be taken to avoid local overheating of the cutting edge : 
the grinding wheel must be rotated against the tooth 
being finished, so that the grinding grits approach the 
cutting edge from the face; and only very small 
amounts of carbide must be removed, preferably not 
over 0-0003 in. per pass for roughing and 0-0001 in. to 
0-00015 in. per pass for finishing. The Cincinnati Com 
pany use diamond-impregnated wheels for both roug! 
and finishing grinding; a 100-grit wheel for roughing 
and a 400-grit wheel for finishing. A pad soaked with 
paraffin or very light oil is held against the wheel while 
grinding. Sufficient carbide must be removed to 


order to take these photographs so that a true picture | eliminate completely the portion damaged by the 
of the chip-flow phenomena could be obtained at the | previous run and, in order to prevent excessive grind- 
actual speed of operation, a special mechanism was | ing, it is, therefore, wise to change carbide-tipped cut 


to remove metal increases greatly as the positive rake | devised which enabled the motion of the chip relative 
angle is decreased. The author illustrates this latter | to the tool to be arrested in what Mr. Ernst justly calls 
point by a curve showing the relationship between the | the incredibly short space of time of 0-000002 second | 
cutting force and positive rake angle for a specific, yet | at the highest cutting speeds used in the tests. The 
typical, set of conditions. The tool used was of high- | first microphotograph shows a cross section of a partially | 
speed steel with a clearance angle of 5 deg., the depth of | formed chip made with a single-tooth carbide-tipped | 
cut taken was 0-005 in., the material was S.A.E. 1020 | face-milling cutter with a positive rake angle of 10 deg. | 
steel and the cutting speed was the normal rate for the and a clearance angle of 3 deg., operating at a cutting | 
cutter and work materials employed with a rake angle | speed of 140 ft. per minute. The cut taken was | 
of 45 deg. (included angle 40 deg.); the cutting force 0-004 in. A moderately large built-up edge of material 
required was about 140 lb. With rake angles of 30 deg. | is seen on the cutting edge and the thickness of the chip 
and 15 deg., the cutting forces were, respectively, about | is 0-015 in. The shear angle, which is the angle between 
175 lb. and 260 lb. When the rake angle was reduced | a line drawn from the tip of the tool to the root of the 
to zero, that is, when the cutting face was at right| chip on the surface and the path of the tool tip, was 
angles to the surface of the work and the included 16 deg. When a tool with a 10 deg. negative rake was 
angle was 85 deg., the cutting force required | used under the same conditions of depth of cut and 
was about 350 Ib. These figures would appear to/| speed, the cutting action is seen from the microphoto- 
indicate that if the tool had been given negative rake | graph to be very bad. The frictional force between the 
by having, say, the included angle increased to 90 deg., chip and the face of the tool was so high that the metal 
there would have been a still further increase in cutting | piled up in front of the cutting face until a rupture 





force and, in consequence, in the power required to | occurred. 
remove unit volume of metal. This example considered 
alone might be held to dispose of the claim that a/| 
negative-rake cutter had advantages over one with the | 
conventional positive rake. 
Another factor, however, somewhat unexpectedly | 
requires to be considered, namely, speed of cutting. 
Careful investigations over a very wide range of speeds 
and with various work materials have shown that the 
power required with negative rake angles decreases 
steadily with increase of speed. In several instances, 
indeed, it was found that, beyond a certain speed, the 
specific power consumption with negative rake angles | 
may approach that with positive rake angles. Should | 
this characteristic prove to be universally true then it | 
follows that, as permissible cutting speeds reach higher | 
values through the continued improvement in the | 
materials from which the cutting tools are made, the 
negative rake angle will have an increasing advantage 
over the positive rake angle, not only because of the | 
greater strength of the tool and a greater rate of pro- | 
duction, but also because of the lower power consump- | 
tion. Mr. Ernst illustrates the relationship between | 
speed and cutting-force by a series of graphs, of which 
one may be referred to. This graph was plotted from 
experiments made by Dr. M. E. Merchant and Mr. N. | 
Zlatin using a special machineability dynamometer. | 
The material used was a tube of S.A.E. 4340 steel with a 
Brinell hardness number of 210. The tool, which cut 





on the end of the rotating tube, was a single point one | 
of sintered carbide with a clearance angle of 3 deg. 

The feed was 0-0011 in. per revolution of the work. | 
With a positive rake angle of 10 deg. the cutting force | 
at a cutting speed of about 220 ft. per minute was | 


The thickness of the chip was 0-035 in. and 


ters when they are only slightly worn. After grinding 
the cutting edges should be inspected with a low-powe: 
microscope. 





DEVELOPMENTS IN SIDE-BLOWN 
CONVERTER PLANTS.* 


By P. C. Fassorre. 


Tae manufacture of steel castings is one of the 
sections of the steel industry which has required con. 
siderable expansion during the war and this has 
entailed the erection of a number of new plants. 
Some of them have been equipped with electric furnaces, 
but, for reasons beyond the scope of this paper, others 
have been provided with converter plants. At the 
time when this development was planned the supply 
of ores suitable for the manufacture of hematite irons 
suddenly became precarious, and it was therefore 
necessary not only to economise in the use of hematite 


the shear angle was 6 deg. When, however, the 10 deg. 
negative-angle tool was used at a speed of 780 ft. per 
minute the result was good. The chip was 0-010 in. 
thick and the shear angle was 20 deg. This is con- 
sidered an excellent result. In all the tests the material 
cut was S.A.E, 1112 steel and no cutting fluid was used. 

Several examples of the application of the results of 
the investigation are given in the paper, one of which 
may be mentioned. The milling cutter was of the 
straddle facing type, used for machining two parallel 
surfaces simultaneously. The cutter was 8 in. in dia- 
meter and had 10 carbide tips brazed to a Meehanite | 
body. The material cut was S.A.E. 3115 steel having 
a Brinell hardness number of 180. The cutting speed 
was 565 ft. per minute and approximately 4 in. of 
stock was removed from each of the two surfaces in a | 
single pass at a feed rate of 15-375 in. per minute, | 
which corresponds to a feed per tooth of 0-006 in. | 
When the same operation was carried out previously 
with a cutter of high-speed steel it was necessary to 


iron, but also to explore unorthodox methods of steel 
production. More than half the steel used in British 
foundries before the war was produced in converters. 
The ratio of scrap to pig-iron ased in the various plants 
differed widely, depending on the location of the foundry 
and the construction of the unit; it averaged about 
50 per cent. throughout the country. On account of 
its moderate cost hematite iron was used liberally, and 
in most plants was relied upon exclusively to produce 
the silicon content aimed at in the iron. This silicon 
content also varied considerably, but the average was 
about 1-5 per cent. 

Years of converter use had crystallised the opinion 
that molten iron had to contain 1-3 per cent. or more 
silicon for successful operation of the process. It was 
generally regarded as fundamental that the exothermic 
reaction of silicon and oxygen was the main deter- 
minant of the final steel temperature, and that therefore 
this reaction, credited with a heat value of some 


take both a roughing and finishing cut at a feed rate of | 7°90 kg. cal., could not be dispensed with in converter 
approximately 3 in. per minute in order to obtain a} operation. The carbon reaction was discounted as a 
satisfactory finish. This example shows the increased | heat producer owing to the belief, fostered by the text 
rate of production that can be obtained by the use of | books, that most of the carbon wes burned into carbon 
carbide-tipped negative-rake milling cutters, a charac- | monoxide, # reaction yielding only 2,430 kg. cal. and 
teristic that has been found to obtain in British made | "®8tive from a heat-increment point of view. Little 
cutters of this type. It also illustrates that the finish notice was taken of the carbon-dioxide reaction, 
of the work ie entisfactory. Mr. Ernst dees uct ad. | yielding 8,100 kg. cal., as this reaction was not con- 
vance any theory for this good finish, but Messrs. | 
Alfred Herbert hold the view that as the metal in front; * Paper, entitled “‘ Developments in the Design and 
of the cutter is displaced, the rough finishes on the | Use of Side-Blown Converter Plants,” to be presented at 
under-side of the chip and on the new surface of the | the forthcoming 1944 Autumn Meeting of the Iron and 
work are smoothed out ; that on the chip by the rubbing | Steel Institute. Abridged. 
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idered to take place to an appreciable degree. These 


ieliefs had become deeply rooted and almost axiomatic. 
Yet observations made of a large number of plants 
operated in widely varying conditions and in different 
countries had thrown doubt on these accepted theories. 
Whereas some side-blown converters were being oper- 


sted with silicon up to 2 per cent., others had been 
inown to work with irons containing only 0-5 per cent. 
to 0-7 per cent, of silicon and yet produce steel suffi- 
ently hot to make small and intricate castings. 
There was a strong suspicion, therefore, that too much 
tress had been laid on the significance of the silicon 
action. The following three experiments were 
yccordingly planned in order to ascertain its true 
mportance. ’ 

in the first experiment, a charge of normal cupola 
von (carbon 3-2 per cent., silicon 1-3 per cent., and 
manganese 0-5 per cent.) was introduced into a con- 
verter and blown in the ordinary way. When the 
«rbon flame appeared the blow was stopped and the 
metal poured into a ladle. The temperature of the 
metal was then 1,535 deg. C. and the analysis 2-7 per 
vat. of carbon, 0-15 per cent. of silicon, and 0-14 per 
eat. of manganese. The metal was cooled in the 
,dle and poured back into the converter when the 
remperature had dropped to 1,435 deg. C. The blast 
was put on again and the blow proceeded normally 
iespite the disappearance of the silicon. The ultimate 
temperature of the steel was 1,650 deg. C., an increment 
195 deg. C. In the second experiment, a charge of 
ipw-silicon iron (carbon 3-2 per cent., silicon 0-21 per 
wnt, and manganese 0-3 per cent.) melted in an 
sjectric furnace was introduced into a converter at a 
wmperature of 1,385 deg. C. The blow was normal 
und the final steel temperature was 1,590 deg. C., an 
increment of 205 deg. C. Finally, a charge of low- 
silicon iron melted in an electric furnace (carbon 
3-26 per cent., silicon 0-17 per cent., and manganese 
0-18 per cent.) was introduced into a converter at 
1.440 deg. C. and blown into steel with a final tem- 
perature of 1,630 deg. C., an increment of 190 deg. C. 





In view of the small amount of silicon contained in 
the irons used in these experiments, the temperature 
increments could only be explained by the fact that | 
the carbon combustion was essentially a carbon- | 
jioxide reaction. In this respect, the side-blown 
onverter appears to work differently from the bottom- 
blown type, where the passage of gases through layers 
of metal rich in carbon favours the production of 
carbon monoxide. The gases escaping from the side- 
blown converter were analysed, and these and gas 
analyses also taken in other plants generally confirmed 
that carbon dioxide is overwhelmingly prevalent. Yet 
under certain working conditions appreciable quantities | 
of carbon monoxide can be present in the exit gases | 


and this feature has been observed particularly where | - 


the blowers are undersized. The function of the | 
silicon reaction now appeared in its true perspective. | 
It is essentially a kindling agent. Its principal purpose 
in side-blown converter practice is to make up the | 
difference between the temperature of the iron intro- | 
juced into the converter and the temperature at which 
the carbon reaction starts freely. 
The experimental work warranted the following con- 
dusions: (a) In the side-blown converter the bulk of | 
the carbon is transformed into carbon dioxide, provided | 
that there is adequate blast volume. (b) Irons con- 
taining from 2-7 per cent. of carbon upwards, with | 
mly a negligible silicon content, can produce a tempera- | 
ture increment of over 200 deg. C. (c) The carbon- | 
dioxide reaction is capable of making up the difference | 
between an iron temperature of, say, 1,450 deg. C. and | 
the steel temperature required by the steel foundry. 
@) Silicon in the iron can be dispensed with, provided | 
that the metal is sufficiently hot at the commencement | 
of the blow. | 
It is a well-known fact that the affinity of carbon for 
xygen increases with temperature and becomes par- 
ticularly pronounced at temperatures exceeding 
1,450 deg. C. If, therefore, iron were supplied to the | 
converter sufficiently hot for the carbon reaction to | 
start immediately, then silicon could be dispensed with, 
with the concomitant elimination of the hematite and | 


The metal produced by the cupolas has approximately | ferro-silicon additions are made in the converter. For 


the following composition :— 


Carbon. Silicon. Manganese. Sulphur. Phosphorus. 
Per cent. Percent. Percent. Percent. Per cent. 
2-7-3-2 0-05-0-2 0°3-0-7 0-11-0-18 0-03-0-07 


After it has been desulphurised the iron is transferred 
to the mixer, the temperature being 1,280 deg. to 
1,380 deg. C. The rotary mixers have a nominal 
capacity of 12 tons, but may reach 25 tons, depending 
on the degree of wear of the linings. They are fired by 
anthracite and the calorific input is such that the iron 
can be raised to the required temperature at the rate 
of 17 tons to 18 tons per hour. The fuel consumption 
is 80 lb. per ton of metal. After it has been super- 


TABLE I.—Metal and Slag Analyses during the Blow 
(Tropenas Plant). 
Converter charge: Carbon 2-54 per cent., silicon 1-46 
per cent., sulphur 0-079 per cent., phosphorus 0-047 
per cent., manganese 0-27; 75 cwt. Temperature of 



































iron: 1,280 deg. C. Total blowing time: 48 minutes. 
Time from Commencement of Blow— 
Constituent. | | 
11 min. | 18 min. | 28 min. | 37 min. | Finish 
Metal :-— | 
C, percent. ..| 2-66 2-44 2-18 1-38 0-05 
Si, percent. ..| 1-26 1-08 0-50 0-34 0-06 
Mn, per cent. 0-19 | 0-15 0-08 0-06 0-03 
8, percent. ..| 0-078 | 0-070 0-067 0-059 0-054 
P, percent. ..| 0-047 0-050 0-052 0-049 0-045 
Slag :— 
S8iO2, percent. | 38-1 40-95 46-15 55-35 66-65 
FeO, percent. | 54-5 | 52-28 | 47-61 37-67 27-09 
AlO;, percent.| 3-9 | 3-20 2-80 3-70 3-60 
MnO, percent.| 3-29 | 3-36 3-36 3-07 3-39 
C30, per cent. 0-50 0-40 0-30 0-30 0-30 
Mz0, percent. | Trace | Trace Trace Trace Trace 
Temperature | } 
(immersion | 
thermocouple), | | | | 
eg. C. | 1,310 | 1,370 | 1,560 | 1,685 | 1,690 





TABLE II.—Slag Analyses during the Blow (Low-Silicon 
Iron). 
Oonverter charge: Carbon 2- 


cent., manganese 0-35 per cent.; 70 cwt. 





| a week’s operation, entailing the use of 1,085 tons 10 cwt. 
| of liquid iron, the ferro-silicon consumption (75 per 
| cent. silicon) is 4 tons 10 cwt. 3 qr. 18 lb., representing 
| an average addition of 0-28 per cent. of silicon to the 


| converter charges. 


As no pig-iron is charged into the cupolas, a high coke 
ratio is required (6 : 1), which involves a relatively high 
sulphur content in the iron (from 0-11 per cent. to 
0-18 per cent.). When desulphurising with sodium 
carbonate in the normal manner, the steel frequently 
showed a sulphur content upwards of 0-06 per cent. 
Selection of a more suitable lining material for the ladle 
improved matters. It was then found that, by using 
two ladles and pouring slag and metal from the first to 
the second ladle, the efficiency of the process was 
increased. Heats desulphurised in ladles lined with 
firebrick gave an average sulphur content of 0-0367 
per cent. Subsequent heats desulphurised in ladles 
lined with basic material gave an average sulphur con- 
tent of 0-0272 per cent. Assuming that the iron used 
in the latter heats had an original sulphur content of 
0-13 per cent., there was a sulphur elimination of 79 per 
cent. The high sulphur content of the iron produced 
by the process is therefore not necessarily detrimental ; 
in fact, steel has been produced with a sulphur content 
below 0-02 per cent. 

The rotary mixers were not ready to operate when 
the plant was started up and for a time steel was made 
in the normal Tropenas manner, using a proportion of 
pig-iron and ferro-silicon in the cupola to give iron 
with upwards of 1 per cent. of silicon. With these 
charges, the converter blows lasted an average of 
18 minutes. When the rotary mixers were brought 
into use with irons low in silicon, the average duration 
of the blow was reduced to 11 minutes. The immediate 
result was that two converters instead of three were able 
to feed the foundry with the requisite amount of steel 
and this added flexibility was accompanied by a reduc- 
tion in the labour cost. A favoured deoxidation pro- 
cedure in converter foundries is to remove the bulk of 
the slag from the converter before any deoxidising 
agent is introduced into the bath. When high-silicon 
irons are used, converter slags are heavy and the 


| removal of the slag is a slow and difficult operation. 
| With low-silicon iron there is less slag, it is less viscous 


7 per cent., silicon ir and its removal is both easier and faster. 


It was realised that with low-silicon irons there 


(70 lb.) put into the converter prior to the introduction would be almost no SiO, produced and that the con- 


of the iron. Total blowing time: 14 minutes. 





Time from Commencement of Blow— 


Constituent. 


i 





| were put into operation provided confirmation. 


| before the liquid iron, so as to provide the SiO, required 


| verter linings were likely to be attacked severely by 


metallic oxides. The first few blows after the mixers 
Silica 
sand was then introduced in the empty converter 

















| 2 min. 4 min. 6 min. | 8 min. | 14 min. . “ 2 all 
Cet | | » | ""™" | to balance the oxides. Not only did this addition of 
ii alain “tiem 7 sand stop undue corrosion, but it improved the life 
SiOz, per cent. | 55-4 | 54-2 54-0 | 56-0 | 60-0 | of the linings remarkably. When operating the plant 
AleOs, percent.) 93-6 | 3°5 | 3-7 | (3-6 | (3-1 | in the normal Tropenas manner, the inner linings of 
FeO, percent...) 23-2 25°7 25-1 25-2 22-5 . - 
Fe20s, per cent. 7.5 4-1 ae 1 am 3-3 | the converter gave an average life of 60 heats without 
MnO, percent. | 10-1 | 12-2 12-0 | 10-9 10-7 | patching. When using low-silicon irons together with 
mi a> on eee 8 a a sand addition, the inner linings, made up of bricks 
TABLE I11].—Puysical PROPERTIES OF THREE OF THE HEATS OBTAINED. 
“ Clover-leaf " test-blocks treated at 940 deg. C. for } hour and air-cooled. 
ae | 
Analyses. Physical Properties. 
WS — : | pn | Yield Maximum 
Cc. Si. Mn. 8. P. : Elastic | Elonga- {Reduction , Brinell 
Per Per Per Per Per —- c a Ratio. tion. of Area. = Los Hardness 
cent. | cent. cent. cent cent. iA per | Per cent. | Per cent. | Per cent. . No. 
| 8q. in. sq. in. 
| | ( 27-2 39-6 68 22 26-31 | 25, 26, 39—27 
0-20 | 0-27 1-26 | 0-032 | 0-064 1 27-2 40-0 68 27 43-41 | 41, 42, 43—42 163 
| | 27-2 40-0 68 26 36-56 | 33, 33, 33—33 
j | 24-8 36-0 69 30 43-41 46 46, 46—46 
0-19 | 0-27 1-08 | 0-034 | 0-063 25-8 36-0 72 31 40-72 44, 51, 46—47 156 
| 25-6 36-0 71 30 43-41 46, 44, 45—45 
{ 26-8 37-2 72 28 42-07 40, 40, 43—41 
19 | 0-33 1:23 | 0-040 | 0-064 |< 26-0 37-2 71 29 43-41 | 46, 48, 47—47 156 
| 26-4 39-6 66 27 36-56 | 37, 37,37—37 J 
! 


























ferro-silicon from the cupola charges. It became a/| heated, the iron is transferred to the converters in| from the same source and also without patching, gave 
matter of substituting for heat chemically produced in | batches of 56 cwt. to 70 cwt. The mixer is continually | an average life of over 200 heats. This increased life 
the converter by the silicon combustion, heat physically | being refilled by desulphurised cupola metal, usually in | of the linings, however, is partly attributable to the 


imparted to the iron priorto the conversion process. 
To achieve this end a furnace had to be introduced | 


could be brought up to the temperature at which the | 
carbon reaction starts. 
would also act as a mixer and reservoir for hot metal, 


lots of 5 tons. 


The silicon content in the metal charged into the | 
between the cupola and converter in which the iron | converter approximates to 0-05 per cent. to 0-2 per| position of the slags, samples were taken duri 
Iron containing as little as 0-05 per cent. of | 
If large enough, such a furnace | silicon has been blown successfully and yielded steel }silicon irons are used and the plant is such that the 
As the | converter operation is of long duration. 


cent. 


sufficiently hot for foundry requirements. 


reduced blowing time. 

To ascertain the effect of sand additions on the com- 
the 
converter operation in another foundry where high- 


These metal 


which would make it possible to operate the cupola | castings produced in this plant have a wall thickness of | and slag analyses are recorded in Table I. It is inter- 
independently of fluctuations in the demand for steel | 0-3 in., it will be realised that quite hot metal is required. | esting to compare these results with samples of slag 
and to secure greater uniformity in the iron and | Although in principle the converters work with silicon- | taken from one of the converters of a new plant using 


eficiency in the converter operation. 
designed on the above lines and the ensuing remarks | 
apply to such a plant specifically. 

In designing the cupolas care was taken to provide 
them with deep wells in order to favour carbon pick-up, 
48 the charges were to be composed of steel scrap only. 








used for minor temperature adjustments. If, for 
instance, the temperature of the iron is judged to be 
on the low side, if the converter has been standing for 
some time before the new charge is introduced or if a 
particularly high temperature is required in the steel, 


Plants were | free iron, in practice small amounts of ferro-silicon are | low-silicon iron (see Table II). It will be noted that 


in the case of the normal Tropenas plant there is a 
constant deficiency of SiO, to balance the oxides 
until the operation is well advanced, which is not the 
case with low-silicon irons when a sand addition has 
been made to the converter. It is also noteworthy 
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in Table I that the formation of FeO and MnO is 


practically instantaneous; therefore, the timely pre- | WAGON-LI FTING EQUIPMENT . 


sence of a sufficiency of SiO, in the slag, namely, at 
the beginning of the blow, is all important. 

It was expected that irons low in silicon and man- MR. C. E. 
ganese and blown in shorter time would not be subject | 
to the same amount of metallic loss as is encountered | 
in normal side-blown converters. This anticipation 
was verified in practice. When worked in the Tropenas | 
manner, the blowing loss in the converter was about | 
9 per cent., which compared favourably with the | 
average metallic loss throughout the country. With 
low-silicon irons and reduced blowing time the metallic | 
loss in the converter, checked as carefully as possible 
over a number of heats, averages between 5 per cent. | 
and 6 per cent. No metallic loss is experienced in the 
rotary mixers. 

It is a well-known fact in converter foundries that, | 
despite the care which is taken, wrought or cast iron 
occasionally finds its way into the cupola charges. 
Moreover, the phosphorus content of steel scrap can 
vary considerably, particularly in a plant like the one 
under review, which has to work with unselected scrap. 
In such conditions, the phosphorus content of the final 
steel can sometimes be very high and when this plant 
was worked in the Tropenas manner the final steel 
occasionally showed a phosphorus content well above | 
0-1 per cent. These fluctuations in the phosphorus 
content have been levelled out by the mixers and the 
phosphorus variation in the steel produced is extremely | 
small after the first few heats. 

Every day the first few heats tapped from the cupola | 
show a higher phosphorus content than during the 
remainder of the day. The phenomenon is explained | 
by the phosphorus pick-up from the ash of the initial | 
coke charge (the phosphorus content of the coke being | 
0-3 per cent.). There is, however, a more important 
aspect to the question of phosphorus content. Attempts | 
to dephosphorise iron in the cupola in the presence of | 
silicon and manganese have failed, as selective oxidation 
of these elements takes place before any impression is 
made on the phosphorus. When using all-steel charges | 
in the cupola, however, the silicon and manganese con- 
tents of the iron are negligible and conditions are ful- 
filled wherein dephosphorisation in the cupola becomes WAGON-LIFTING EQUIPMENT 
theoretically possible, provided that a basic lining is | ; a . 
used. Experimental work in this direction is in hand. | Wir the adoption of a progressive layout for 

The test results given in Table III, page 105, will | Tepairing wagons at a works of the London Midland 
enable the physical properties of the steels made by this and Scottish Railway, some means had to be provided 


FAIRBURN, 


M.INST.C.E., 


process to be compared with similar steels made by other for lifting wagons, in order to change wheels and 


methods. The advantages of the process may be sum- 
marised as follows: (1) Elimination of hematite and | 
ferro-silicon from the cupola charges. (2) Reduced 
consumption of ferro-silicon in the converter. (3) Ap- 
preciable reduction of blowing loss in converter. (4) | 
Increased flexibility and production through reduction 
in blowing and slagging time. (5) Longer life of con- | 
verter linings. (6) Less variation in phosphorus con- 
tents and in final steel analyses. (7) More continuity | 
in cupola operation. (8) Reduced quantity of con- | 
verter slag and easier removal. 

The process has the following disadvantages which 
must not be overlooked: (1) Considerable increase in 
capital expenditure due to the cost of the mixers and | 
the provision of a heavy crane to change the mixer | 
bodies. (2) Heavier structure needed to support this | 
crane and larger area required by the melting plant. 
(3) Higher coke ratios needed in the cupola for melting 
all-steel charges. (4) Greater wear on cupola refrac- 
tories. (5) Extra labour and upkeep entailed by the | 
operation of the mixers. (6) Fuel and lining costs of 
the mixers. In the particular plant under review, the | 
items of increased cost are more than offset by the | 
savings due to cheaper charges, reduced metallic loss | 
and improved performance of converter refractories. 
The main p of the unconventional design, 
namely, the conservation of hematite iron, has been | 
fully achieved. 

This record represents work carried out over several 
years and has led to the formation of a Sub-Committee 
on Side-Blown Converter Practice (reporting to the 
Steel Castings Research Committee), which is continu- 
ing the investigations. 





INVESTIGATION ON THE DENSITY OF HOUSES PER ACRE. 
—The Chadwick Trustees are prepared to offer an award 
of 2501. to a man or woman qualified to undertake an | 
investigation on the question of the reasonable maximum 
density range, per acre, for small houses with gardens, 
suitable for the intermediate and outer zones of large 
towns. The outline scheme for such an investigation 
and the choice of the candidate for the award must be 
approved by the Trustees. Candidates should make 
application, in writing, to the Clerk to the Chadwick | 
Trustees, 204, Abbey House, Westminster, London, | 
S.W.1. Applications, which must be received before the | 





end of September, should be accompanied by evidence of 
qualification and experience and a brief recital of the | 
general plan which it is proposed to adopt. 


axleboxes. Overhead equipment would have required 
adequate headroom and a building specially strength- 
ened to carry suspended loads. In this instance, it 
was not convenient to employ overhead equipment, 
and therefore the special appliances shown in the 
accompanying illustration were installed. Designs for 
these were prepared at Derby, at the head office of 
Mr. C. E. Fairburn, chief mechanical and electrical 
engineer, and the work of construction was carried 
out in the carriage and wagon works, also at Derby. 

The principle upon which the appliances work is 
made clear by the illustration. Four arms, projecting 
horizontally from vertical standards, and passing 
beneath the wagon underframe, are raised simultane- 
ously to lift it equally at or near the four corners. One 
end of a wagon can be raised independently of the 
other if this is desired, since the arms are arranged 
for control as two separate pairs. The equipment is 
designed to lift a total maximum load of 10 tons at a 
rate of 12 ft. a minute, and any height of lift can be 
obtained up to a maximum of 3 ft. The equipment 
has been tested with a load of 20 tons. The necessary 
power is provided by 4-h.p. squirrel-cage motors of the 
high-torque type, there being one of these for each of 
the four appliances. The motors run at about 1,400 
r.p.m. Control is by means of a push-button starter, 
which is conveniently mounted on top of one of the 
lifting arms. The man seen on the left-hand side of 
the wagon has his right hand placed upon the starter, 
but he is still able to assist with his left hand in adjusting 
the position of an axle underneath the wagon. 
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therefore a small brake is provided on the co 
between the motor and the reduction gear, to prevent 
any movement when the motor switch is open. This 
brake is held off by a solenoid, and is automatically 
applied when the current through the solenoid jis 
interrupted. Though the motors are connected in pairs 
electrically, there is no mechanical connection between 


upung 


them. Nevertheless, they tend to run in synchronism, 
and in practice the arms are found to work together 
without any difficulty. 

The long vertical screw which raises and lowers the 
lifting-arm carriage has to support at its lower end 
load up to 5 tons and it is therefore provided with a 
footstep bearing of the ball-thrust type. The nut is 


| made of gunmetal and its attachment to the lifting- 


arm carriage permits a certain amount of relative 
motion in order to accommodate any flexure or want 
of alignment in the loaded appliance. The standards 
are each made from channels placed side by side with 
a space between them to accommodate the lifting-arm 
carriage. The latter is provided with four rollers, 
two at the top and two at the bottom. These do not 
run on the channels, but on separate guide strips 
bolted to the webs of the channels. Each standard is 
provided with a long foot, which extends underneath 
the ground surface, almost to the adjacent running 
rail, so that it is under the point of contact between 
the lifting arm and the load. Under the standard itself, 


j}and also under the toe of the foot, concrete blocks are 


provided to serve as foundations for the appliance. 


| Apart from the gunmetal nut, the motors, the reduction 


Owing to the proximity of the control point to the | 


load being raised, and to the fact that the load is a 
steady one, considerable precision of movement is 


ensured, and this greatly facilities the work that has | 


to be done. The complete operation of lifting the 
wagon, changing its wheels and axleboxes, and 
lowering it again can be carried out in about seven 
minutes. The lifting arms can each be swung about a 
vertical axis to any one of a number of fixed positions 


determined by a notched plate ; this enables the equip- | 


ment to deal with wagons of various types. When they 
are not being used, the arms can be swung aside so 
as to lie parallel to the track, out of the way of vehicles 
which it is desired to give uninterrupted passage through 
the shop. 

Each motor is mounted horizontally on top of the 
standard and drives a vertical screw through a worm 
reduction gear. Attached to the lifting-arm carriage 


unit, and a few small items, the appliance is of-fabri- 
cated steel throughout, so that the amount of machining 
involved in its construction has been kept to a minimum. 





OBSOLESCENT LOCOMOTIVES.—In an article criticising 
the policy of retaining old locomotives in service. Railway 
Age has published some interesting figures to illustrate 
the much greater earning power of modern units as com- 
pared with those of 20 years ago. On one railway 
system, which was operating with 450 fewer locomotives 
than it had 20 years ago, the average distance run in a 
year by each of its 3,000 locomotives, was 37,800 miles, 
as compared with 21,100 miles per unit per annum 20 years 
ago. Having, on the average, 15 per cent. greater 
tractive force, and greatly increased boiler capacity, 
the modern locomotive was able to handle heavier 
trains at higher average speeds. On the other hand. 
expenditure on repairs per locomotive per mile was 
within 12 per cent. of what it had been 20 years ago. 
During 1944 certain modern steam locomotives had 
completed a 12-month period of service in which they 
had run a total of 250,000 miles, while some Diese!l- 


is the nut whereby it is raised or lowered as the screw | electric passenger units had run over 390,000 miles in 


rotates. 





The mechanism is not self-sustaining, and | the same time. 
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REINFORCEMENT OF 
PERMANENT WAY BY CEMENT 
GROUTING. 


\ recENT development in railway permanent-way 
maintenance in the United States is the grouting of 
the roadbed by injecting Portland cement into deep- 
seated water pockets which have developed under the 
ballast. In the first place, it may be mentioned that 
the trouble experienced does not generally arise from 
defective draining of the roadbed ; it may even develop 
in embankments where drainage is apparently an 
What happens in such cases is that 
even a small pocket, under heavy traffic, may be 
rapidly enlarged by a pumping action of the water and, 
if there is no easy way of escape through the ballast 
the solid-laden fluid may choke the drains and the 
It is stated that on the rail- 
ways on which the process is being tried out water 
pockets have been found ranging in length from a few 
feet on each side of a rail joint to stretches which are 
continuous for upwards of a mile. 
impracticable to review all of the conditions under 
which water pockets have developed, but an instance 
This shows part of the Relay 
Depot of the Terminal Railroad Association of St. 
Louis Terminal is 
used by 16 different railway systems and on its 42 
tracks in the passenger station, : 
out in 24 hours. 
also handled in the terminal area ; 
station at East St. Louis, there are 12 crossings over 
which 700 trains on five systems operate every day. 
Much of the terminal area on the Missouri side ) 
being composed of a 
variety of materials overlying soft blue clay 
This clay, in the wet state, is 
ciently liquid to work up through the ballast and clog 
Attempts to improve the roadbed by 
placing locomotive cinders under the track to a depth } 
of 2 ft. to 3 ft. merely resulted in the disintegration of 
the cinders into a black mud. 

The grouting operation is shown in process at the | 
Relay Depot in Fig. 1, the grout mixer and pressure tank 
being visible in the centre. 
Louis area, a freight crossing at Winstanley Station, is 
In this the grouting 
apparatus is seen near the top, while at the centre one 
of the injection tubes is seen in position with its con- 
The two men on the right 
are engaged in levering out a used injection tube. | 
These tubes were driven at all the exterior angles of | 
each crossing and at each centre. 

A more detailed view of one type of grouting appa- | 
ratus is shown in Fig. 3, page 110. 
of two 50-gallon drums fitted with vertical shafts 
carrying four mixing paddles, which are turned by 
hand, and a receiver and compressed-air supply, the | 
grout being injected by a modified cement-gun machine. 
At the Relay Depot at St. Louis, the grout was dis- 
charged at points as far as 400 ft. from the mixer. An | 


easy matter. 


condition is aggravated. 


is illustrated in Fig. 1. 


Louis, Missouri, 


made ground, 


60 fi in depth. 


the drainage. 


shown in Fig. y 


necting grout supply pipe. 


25 trains pass in and 
Heavy-tonnage freight trains are 
thus, at the relay 


Another view in the St. | 


It consists, briefly, 


GROUTING OPERATIONS aT St. Louis Retay Deport. 


Ohio Railroad is shown in Fig. 4, page 110, with two 


men controlling it. Another tube is seen below the 
foot of the man on the left who is keeping it closed 
until the group sprays out, this being an indication 
that the pocket has been completely filled. The details 
of the equipment are not exactly the same on all the 
lines treated, but the general principle is unaltered. 
What follows, therefore, relates to typical instances 
and does not give a description of the practice of one 
particular railroad; for example, in one case the 
grout was mixed in an improvised trough of 10 cub. ft. 
capacity and the pneumatic equipment was also 
improvised, the air compressor being one in regular 
use for sleeper tamping. In another case the plant 
was self-contained and consisted of a petrol-engine 
driven hydraulic grout pump mounted on a crawler 
track, so that it could be moved under its own power 
to different sites along the line. Similarly, the injecting 
pressure varies. On the line just mentioned as using 
hydraulic injection, it ranged from 50 lb. to 150 Ib. per 


square inch, with an occasional maximum of 300 Ib. | / . 
|The difference, however, is one of procedure rather 


per square inch. At the Winstanley Station site shown 
in Fig. 2, air was obtained from a permanent installa- 
tion used for other purposes and the pressure was 
between 80 Ib. and 90 lb. per square inch. When an 
independent air compressor is used, a delivery capacity 
of from 75 cub. ft. to 105 cub. ft. of free air per minute 
would appear to be adequate. The self-contained 
hydraulic plant mentioned above delivered 2-4 cub. ft. 
of grout per minute. 

The grout, again, was not a uniform mixture. In the 


Winstanley Station job the proportion was stated to | 


be 1 sack of Portland cement to 6 gallons of water, and no 
sand was used. It may be noted that the standard 
United States sack contains 94 lb. of cement. In 
another case the grout consisted of 1 part of Portland 
cement to 1 part of sand, though sometimes 2 parts 
of sand were used ; the amount of water has not been 
recorded. In the hydraulic application, a local ‘* blow 
sand,” that is, a very fine drifted air-borne sand 
common in the region traversed by the line, was avail- 


|able, and the grout consisted of 1 part of Portland 


cement to anything between 6 parts and 15 parts of 
the blow sand, the amount of water used being approxi- 
mately 6 gallons to 8 gallons per cubic foot of the com- 
bined dry mixture. In the grout used in the plant 
shown in Fig. 3, no sand was employed, the propor- 
tions being 1 sack of Portland cement to 8 gallons or 
10 gallons of water, as indicated by the requirements 
on the spot. As regards rate of operation, on one line 
this varied from a minimum of 40 ft. to a maximum of 


600 ft. of track per 10 hour day. Obviously, however, | 
| a good deal depends on the nature of the roadbed and 


the number and size of the pockets dealt with per 
mile of track. In one area, 20 pockets, ranging in 
length from 60 ft. up to 700 ft., had to be dealt with. 
The spacing was very irregular as was also the depth, 
this latter varying between 2 ft. and 6 ft. measured 
from the underside of the sleepers. The pockets were 
usually much deeper under the outer ends of the 
sleepers. The roadbed in this instance was a soft 





injection tube on a length of line of the Chesapeake and ! plastic clay which was often forced upwards and out- 





wards in the vicinity of the pockets to form a ridge 
on the shoulder of the embankment. 

The grouting points, or injection tubes, two of which 
are seen in Fig. 4, varied in type. On one railway 
they consisted of extra-thick iron pipe 1} in. in dia- 
meter with the outer end screwed to take the supply 
connection. The length ranged from 4 ft. 6 in. to 
5 ft. A pointed solid steel bar, 14 in. square by 5 ft. 
long, was first driven to its full depth into the area of 
the pocket by means of a 16 lb. hammer, and was 
occasionally turned on its axis by a wrench as it was 
driven down. It was then drawn out by gripping with 
wrenches and the injection tube inserted in the hole. 
A cap ring was screwed on the end of the tube to 
protect the thread and the tube was driven in by a 
dolly with a central guiding rod. The pipes seldom 
| became plugged during driving, but if this occurred 
| they were cleared by means of an 8 ft. iron rod | in. 
| in diameter. The discharge pipe was connected to the 
| injection tube by a standard pipe-thread union and 
| on this line no control valves were used, either at the 
| injection tube or at the pressure tank. The only 
| gauge used was at the air compressor. The operator 

judged the grout flow by feeling the hose and signalled 

| the man at the compressor accordingly. On other lines 
| control valves were fitted on the grouting point, as in 
| Fig. 4, and in one case the assembly consisted of an 
air valve to control the flow, a relief valve and a by- 
pass pipe running back to the pressure tank. On one 
| line the injection tubes were driven in to the required 
depth without making a preliminary hole, the open 
| ends being stopped by a rivet, loosely inserted, to form 
| the actual point. When the tube was sunk to the 
required depth, a rod was inserted in the tube and 
the rivet was driven down well clear of the open end. 
Some experience was needed to judge when sufficient 
grout had been injected in order to avoid displace- 
|ment of the sleepers. All the injection tubes were 
removed when the grouting had set, this being usually 
done by screwing a cap on the top and levering them 
out with a crowbar and a pinch plate. 

The time necessary for an accurate judgment to be 
formed of the results obtained has scarcely elapsed ; the 
seasonal changes of a full year are really required. On 

the whole, however, the method seems promising, and 
several instances are reported in which portions of the 
line over which a “‘ slow ” was necessary before grouting 
have been able to carry normal scheduled speeds after 
| grouting. In one case improved riding conditions 
were noticed 12 hours after grouting and maintenance 
| has been markedly reduced. In all cases the grouting 
| was carried on without interfering with traffic. It will 
be clear, in Fig. 2, for example, that the pipes are 
passed underneath the rails when the inside, say, of a 
| crossing has to be dealt with. There would seem to be 
| some difference of opinion as to the merits of hydraulic 
or pneumatic grouting. In most of the instances 














| 





| quoted air pressure was used, but in the case of the 


| self-contained self-propelled equipment mentioned 


above the grout was supplied directly from a pump. 


than of principle. In any case it has not been prac- 
ticable to discuss the whole matter fully here, our 
object being to record the early stages of a process 
that seems to possess distinct possibilities rather than 
to describe the process in detail. We are indebted 
to the Portland Cement Association, 33, West Grand- 
avenue, Chicago, Illinois, U.S.A., for most of the 
information on which this article is based and for the 
photographs by which it is illustrated. 





FELLOWSHIP OF THE CITY AND GUILDS OF LONDON 
INSTITUTE.—At a meeting of the Council of the City and 
Guilds of London Institute, held on Tuesday, August 1. 
the Fellowship of the Institute (F.C.G.1.), was conferred 
upon Mr. Julian L. Baker, F.R.1.C., Mr. E. Bate, B.Sc., 
Sir George H. Nelson, M.I.Mech.E., M.1.E.E., Sir James 
Scott Pringle, K.C.B., O.B.E., M.1.E.E., and Mr. F. 8. 
Whalley, M.C., M.I.E.E. 


NAVAL CADETSHIPS AT ROYAL NAVAL COLLEGE, 
DARTMOUTH.—The Admiralty announce that the next 
examination for cadetships at the Royal Naval College, 
Dartmouth, will be held in November, 1944. Candidates 
must have been born on or between April 1, 1931, and 
July 31, 1931, and their completed application forms 
must be received by the Admiralty not later than 
October 10, 1944. The educational test is the Common 
Examination for entrance to Public Schools. About 
25 ordinary cadetships will be offered, and, in addition, 
10 scholarships will be offered for competition among 
boys from grant-aided secondary schools. Up to 10 
scholarships will also be available for other boys who 
do at least as well in the examination as the boys from 
the grant-aided secondary schools who obtain scholar- 
ships. The fees for boys who are awarded scholarships 
vary according to the parents’ means, and in cases of 
small incomes all fees and expenses may be remitted. 
Application forms and detailed regulations may be 
obtained from the Secretary of the Admiralty (C.W. 
Branch), Whitehall, London, S.W.1. 
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DEMOLITION OF A STEEL STRUC- 
TURE BY THERMIT BURNING. 


THe demolition of a large and lofty steel structure 
is not generally an easy task unless it can be con- 
veniently brought down to ground level for cutting 
up with actelylene burners or other means. A demo- 
lition of this kind has recently been accomplished 
rapidly, as far as bringing it to the ground is concerned, 
by severing the main members by thermit burning, so 
that the collapse occurred. An account of this opera- 
tion may prove of interest by reason of its somewhat 
unusual character. The structure in question was a 
coal unloading transporter belonging to Messrs. Inter- 
lake Iron Company, Chicago, Illinois, U.S.A. and it had 
been rendered obsolete by the installation, some two 
years ago, of a belt conveying system. Since the trans- 
porter was a steel structure weighing some 1,200 tons, 
and there is a considerable demand for steel scrap, it 
was decided to cut it up for that purpose. The contract 
was placed with Messrs. Speedway Wrecking Company, 
of Chicago, who had used a similar method on at least 
one previous occasion. 

The transporter consisted of two end towers mounted 
on bogies running on rails parallel to the dock and 
connected by a deep gantry, 300 ft. in length, provided 
with a runway for the transporter carriage. The 
gantry consisted of a pair of Warren girders, 25 ft. 
deep, with cross bracing. The bottom of the gantry 
was 60 ft. above the ground. The dockside tower was 
simply a large A frame, the gantry passing through 
the top triangular unit and the legs being formed of 
stiff lattice girders attached at the bottom to bogies. 
The inshore tower was a more complex structure, since 
it not only supported one end of the gantry, but 
carried the transporter operating machinery, receiving 
and discharge hoppers, etc. In brief, its lower part 
consisted of a pair of V-legs of riveted box section, the 
apex of each V being attached to a bogie. A vertical 
central member on an intermediate bogie gave added 
stiffness to the tower. Since the transporter as a 
whole was desi to traverse in a direction parallel 
to the dock wall so as to be set in line as required with 
the colliers’ holds, there was room on the ground to 
overturn the structure sideways when it had been 
moved to one end of its track. It was accordingly 
decided to cut the legs of both towers on the side 
towards the empty track. 

In the first place a gap in the central member of the 
inshore tower was cut by a torch so that the whole 
weight was taken on the side V-members only. Round 
each leg of the V-member selected a wooden box 18 in. 
deep was built at a height of about 12 ft. from the 
ground and clamped to the leg. Two other similar 
boxes were attached about 10 ft. higher up, so that a 
piece 10 ft. in length would be cut out of each leg, thus 
ensuring complete collapse. A similar arrangement 
was fitted to the corresponding lattice girder leg of the 
dockside tower. The boxes were lined with firebrick, 
filled with thermit powder and provided with an 
electric firing device so that the thermit could be 
ignited simultaneously from a safe distance. The mini- 
mum space between the firebrick lining and the steel 
was 6 in. in all the boxes. On completing the electric 
circuit the thermit was fired, the members melting 
and causing complete sideways collapse in 40 seconds 
after ignition. Collapse did not take place at both 
ends simultaneously, since the inshore legs, being of 
lighter construction than the dockside legs, burned 
through more quickly and the inshore tower fell about 
5 seconds before the dockside tower, with the result 
that the gantry was twisted and the dockside tower 
pulled inwards before it collapsed altogether. The 
whole structure fell, as planned, within the area 
intended and was then in a convenient position for 
cutting up with acetylene torches without danger to 
the operators from having to climb to any great height. 
The method seems a simple and effective one, particu- 
larly with such a structure as a transporter gantry. It 
is clear that a single cut in each member might have 
caused only settlement of the structure to one side ; 
the cutting in two places, however, made a positive 
break since the legs, being inclined, the cut portion was 
forced out by the thrust of the load. 





INSTITUTE OF TRANSPORT; RAILWAY COMPANIES 
ASSOCIATION AWARDs.—Two awards and two prizes have 
recently been presented to the Council of the Institute 
of Transport, by the Railway Companies Association for 
annual distribution. 
for papers of outstanding merit by members on a 
railway subject, and a subject relating to transport 
generally, including, in particular, the effective relation- 
ship between different forms of transport. The awards 
will be in lieu of the two medals previously given by the 
Association. The two prizes, each of 101., are for papers 
of merit on the above-mentioned subjects by graduates 
or students of the Institute, or for meritorious perform- 
ances in the graduateship or associate-membership 


examinations. 








The two awards, each of 401., are | 





BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Packaging Code.—Sections 1, 2, 4 to 10 and 12 to 16 
of B.S. No. 1133—the British Standard Packaging 
Code—published in December, 1943, constituted a 
practical handbook dealing in considerable detail with 
packaging practice. Section 3, entitled ‘“ Corrosion 
Prevention for Metal Parts,” which was not ready when 
the Code was published, has now been issued. The new 
section describes the general principles of corrosion 
prevention in so far as this is the concern of the packer. 
Paint is recognised as providing one of the best means 
of protection, but the Code deals mainly with the 
methods recommended when the function of the parts, 
or the expense of application, do not permit painting 
or other surface treatments, including plating, to be 
adopted. Cleaning prior to the application of pre- 
servatives is of the utmost importance and about half 
of Section 3 of the Code is devoted to a description of 
the various processes which may be used, and their 
application. The methods available for drying after 
cleaning and before applying preservatives are also 
fully dealt with. Particulars are then given of hard 
and soft film preservatives which may be adopted, 
namely, lanolin-resin compositions, mineral-jelly com- 
positions and and oils. Examples of the pur- 
poses for which each preservative is suitable are fur- 
nished and the different methods of application, includ- 
ing dipping, spraying, brushing and flow-coating, are 
also fully described. Another important sub-section 
deals with the choice and application of the inner 
wrapper for articles after the preservative treatment 
has been applied. Of particular interest is the descrip- 
tion of the method of preparing a moisture and vapour 
proof package which is being developed rapidly in this 
country. Section 3 of the Code can be purchased 
separately, price 2s. postage included. Copies of the 
sections previously published, with appendices and 
index, are also available, price 5s. net, or 5s. 10d. postage 
included. 

Plywood for Marine Craft.—A war emergency speci- 
fication for structural plywood for marine craft (B.S. 
No. 1088-1944) has recently been published by the 
Institution. The specification provides for a single 
grade of plywood, which may be either three-ply or 
multi-ply, designed to cover the normal structural 
requirements of marine craft. The publication is 
divided into three main parts, the first of which deals 
with the species of timber and the quality and main 
characteristics of veneers. A list of suitable timbers, 
available at the present time, is given, although the 
species to be used in the construction of the plywood is 
left to be agreed to between the manufacturer and the 
purchaser. Part II covers the construction of the 
boards and deals in detail with the veneers, the ad- 
hesive used, scarf jointing, manufacturing defects, con- 
ditioning, finishing and marking. In Part III are 
specified the testing requirements. Various appen- 
dices give the methods of test, an explanation of the 
terms used in describing the characteristics of veneers 
and guidance on the mechanical and physical properties 
of the timbers listed in Part I. This last information 
has been supplied by the Forest Products Research 
Laboratory. The specification includes 19 half-tone 
natural-size reproductions of photographs of veneers 
showing typical surfaces, defects, types of grain, etc. 
[Price 2s. postage included. } 





BOOKS RECEIVED. 


The Forest Research Institute, Dehra Dun, India. Indian 
Forest Utilisation Leaflet No. 50. How to Identify 
Timbers. Part V. Timbers for Gun and Rifle Parts. 
By K. AuMAD CHOWDHURY and K. N. Tanpan. 
{Price 4 annas or 5d.) Leaflet No. 51. How to Identify 
Timbers. Part VI. Timbers for Camp Furniture. 
By K. AuMAD CHOWDHURY. [Price 4 annas or 5d.) 
Dehra Dun, U.P., India: The Utilisation Officer, The 
Forest Research Institute. London: Publications 
Department, India House, Aldwych, W.C.2. 

Ministry of Aircraft Production. Production Efficiency 
Board. An Introduction to the Theory and Application 
of Motion Study. By A. G. SHaw. London: The 


Secretary. Production Efficiency Board. Ministry of 
Aircraft Production, I.C.House, Millbank, Westmin- 
ster, S.W.1. 

Statically Indeterminate Structures. By R. GARTNER. 
London: Concrete Publications, Limited, 14, Dart- 
mouth-street, Westminster, S.W.1. [Price 5s.) 


Bulletin No. 454. 
By BERTRAND A. 


United States Bureau of Mines. 
Fundamentals of Coal Sampling. 
LANDRY. Washington : 
ments. [Price 20 cents.) 





AUG. II 


PERSONAL. 


Dr. Epwin Grecory, M.Sc., F.LC., who was APPointed 
Assistant Director in Charge of Metallic Materials 
Aeronautical Inspection Directorate, Ministry of Aires 
Production, in August, 1943, has been appointed chiet 
metallurgist to Messrs. Edgar Allen and Company 
Limited, Sheffield, in succession to the late Mr, g "i 
Hewitt, who died on October 1, 1943. 

Dr. E. W. Smirx, ©.B.E., F.LC., M.L.Chems 
M.Inst.Gas E., has relinquished his position as technica; 
director of the Woodall-Duckham Vertical Retort and 
Oven Construction Company (1920), Limited, ang his 
other directorships in the Woodall-Duckham group 
companies, with which he has been associated for 4 
years. We understand that Dr. Smith 
devote himself to public work. 

Dr. A. G. C. Gwrer, B.Sc. (Lond.), is relinquishing 
his position as scientific manager of the British Aj. 
minium Company, Limited, on reaching the retiring ag. 
in October, 1945. Dr. Gwyer will then have been wit) 
the company for 33 years. 





» 1944. 
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proposes 


Mayor R. H. Mayo, O.B.E., M.A., F.R.Aes 
A.M. Inst.C.E., has been appointed air technical advise 
to Shipping Airlines, Limited. This company wa 


recently formed by the 40 shipping companies whi 
made up the Coastal and United Kingdom-Continentaj 
Air Group—one of the five groups of shipowning firms 
interested in the development of air transport. 

The Council of the Institution of Electrica! Engineey 
have appointed Mr. G. O. WATSON to serve as an addi 
tional representative on the Electrical Industry Con- 
mittee of the British Standards Institution. The Council 
have also nominated Mr. H. RaInrorp to serve as the 
representative of the Institution on the Technical Com- 
mittee on Mining Electrical Plant of the British Stan- 
dards Institution, Mr. G. M. Harvey, M.Sc., B.Eng, 
having resigned. 

Mr. E. R. Hupson, for many years honorary secre- 
tary of the Midland branch of the Association of Mining 
Electrical and Mechanical Engineers, has been elected 
President of the Association in succession to Mr. E. E£. 
GROVER. 

Dr. HarRoOLp HARTLEY, chairman of the Council of 
the British Cast Iron Research Association, who is the 
technical director of Radiation, Limited, Birmingham, 
has been made a managing director of the company. 





Mr. H. J. Smrrn has been appointed chief engineer 
and technical director of Ether, Limited, pyrometer and 
scientific-instrument manufacturers, Birmingham. 

The engineering firm of R. Wurre & Sons, which has 
been established in Widnes for over 75 years, has now 
been transferred to a limited liability company under the 
name of R. Wurre & Sons (ENGINEERS), LIMITED. 

THE MINISTRY OF AIRCRAFT PRODUCTION, Directorate 
of Instrument and Aircraft Equipment Production 
(Inst. P. 4), Millbank, London, 8.W.1, has taken over the 
responsibilities previously held by the Board of Trade 
as the production authority for photographic silver- 
sensitised papers. An inter-departmental committee is 
to be set up. 





INSTITUTION OF NAVAL ARCHITECTS.—An autumn 


meeting of the Institution of Naval Architects will be 
held, jointly with the Institution of Engineers and Ship- 
builders in Scotland, at Glasgow at 2.30 p.m. on Sep 
tember 22. The meeting will be held at 39, Elmbank- 
crescent, Glasgow, C.2, under the joint chairmanship of 
Admiral Lord Chatfield, G.C.B., O.M., K.C.M.G.., Presi- 
dent of the Institution of Naval Architects, and of Mr. 
A. Murray Stephen, M.C., B.A., President of the Institu- 
tion of Engineers and Shipbuilders in Scotland. Two 
papers will be presented, namely “ Longitudinal] Bending 
Moments,” by Dr. J. Foster King, C.B.E., and “ Methods 
of Levying Charges for Services to Shipping,” by Dr. 
J. Tutin. After an interval for tea the meeting will be 
resumed at 6 p.m., when Mr. B. Alwyn Jay, M.A., will 
submit a paper entitled ** Timber in Shipbuilding.” 





TRANSPORTABLE ELECTRIC GENERATING PLANT.—The 
Russian Government has ordered forty 3,000-kW trans- 
portable electric-generating sets from the General 
Electric Company, Schenectady, N.Y., and the American 
Car and Foundry Company. Twenty-three sets of 
1,000-kW capacity are also on order. The first of the 
larger sets has been completed and handed over. It 
comprises eight railway cars, two of which carry fire- 





Superintendent of Docu- | 


tube locomotive-type boilers, operating at 300 1b. per 
square inch, 600 deg. F. and rated at 24,000 Ib. of 
steam per hour. These boilers are coal fired and cal 
| utilise very poor grades of fuel, such as lignites 
lhaving calorific values of less than 7,000 B.Thl 


| per pound. The turbine car carries a generating set, 


which provides three-phase current at either 6,300 voltsor 

| 11,000 volts. Other cars carry the switchgear, water 
cooling equipment, and serve as living quarter for 
the crew. 
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AUG. II, 1944. 
NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel.—There is lack of business in 
departments of the West of Scotland iron and steel 
industry, but others are still doing very well, and look 
like keeping equally busy during the remaining months 
of the year. The chief difficulty is the paucity of plate 
orders, and some of the mills would welcome orders of 
any kind. The belief is held that the shipbuilding 
ndustry—normally relied upon in such crises to pull the 
plate mills through—cannot at present do much to help. 
The work they are engaged upon is dictated by the 
exigencies of the war, and the Government certainly 
cannot adapt its programme merely to placate individual 
producers. The smaller bar mills are still fairly busy, 
and section mills are comfortably situated. Light angles 
ire in strong request. 


Scottish Coal.—From time to time the problem of 
<upplying the native market demands drastic “ switches ”’ 
from one area to another, these inter-area changes being, 
of course, co-related with the position at different times 
in the outside sources, in this case the North of England. 
Now, with a long winter programme ahead, further 
redirections have taken place. The North of Scotland 
is once more getting considerable supplies from the 
North of England. This has relieved certain Fife pro- 
ducers of a part of their special emergency commitments, 
and indirectly permits a much greater volume of coal to 
be dispatched to the West from Fife. The quantity 
arriving weekly has been increased fourfold. Lanark- 
shire collieries can now send into Renfrewshire on a 
larger scale as a result, but the ordinary industrial and 
domestic user in the West of Scotland is still working on 
the smallest margins, and the quantities so far coming to 
hand are not sufficient to provide reasonable “ winter 
cover.”” The prospects are not bright. The miners are 
still restricting output, and attendances are poor, but 
unofficial strikes have ceased to be a serious trouble. 





some 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—Some thousands of workers in the 
steel and engineering trades are on holiday, and it has 
been possible in some departments to start on some of 
the repair work and renewals to plant and machinery. 
Steel makers’ order books are not well filled, but it is 
expected that autumn buying will be on a larger scale, 
although much depends upon the progress of the war. 
Manufacturers anticipate that, before long, the restrictions 
on the use of materials will be modified, so that some 
progress may be made with the preparations for a 
resumption of peace-time trade with the home market. 
Close attention is being paid to the development of the 
work of the technical and research staffs, which are 
applying the results of war-time research and experience 
to the manufacture of peace-time products. Some new 
alloy steels, of which nothing has been disclosed so far, 
will be found in the lists of new products when the war 
is over. There has been an exchange of experience and 
research with American steel technicians, and it is 
believed that this will play a part in lowering costs in 
the steel trade, and make for greater efficiency and more 
rapid production. 


South Yorkshire Coal Trade.—Dearer coal and coke 
has been regarded as an inevitable consequence of 
improved wages and conditions in the coal industry ; 
at the moment the chief concern is the question of 
supply rather than of price, but manufacturers are not 
happy about this permanent addition to their overhead 
charges. Supplies of coal are shorter as a result of the 
pit holidays and there is very little free coal to be offered. 
Best South Yorkshire hards, and washed and graded 
steam coal are very heavily earmarked for the month, 
and alternative qualities have to be taken to permit 
the building up of reserve stocks for autumn and winter 
use. A proportion of house coal is being taken to supple- 
ment the steam coal market, and large quantities of 
outcrop coal are being directed to the steam and house- 
coal sections. Little export business is possible, except 
to special destinations. Bunkering coal, chiefly hards, 
smalls and washed steam mixtures, are moving fairly 
freely. 





Hypro-CarBon Om Dotres [Nquiry.—The Chan- 
cellor of the Exchequer and the Minister of Fuel and 
Power have appointed a committee to consider and report 
upon “ the effect of the hydro-carbon oil duties on the 
supply of raw materials to, and the development of, the 
chemical industry in this country, so far as the use of 
hydro-carbons and their derivatives is concerned; and 
the extent to which any change in those duties would 





affect industries engaged in the production of similar 
products from coal.”” Sir Amos Ayre has been appointed 
chairman of the committee, the three other members of | 
which are Sir John Fox, Mr. A. S. Macharg and Sir | 
Robert Robinson. | 
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NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—-The annual miners’ holiday 


with pay brought operations to a stop in practically | 


every pit in the South Wales coalfield during the Bank 
Holiday week. The only exceptions were the pits where 
output was required for the essential users; men at 
these pits will get their holidays later. Just prior to 
the stoppage the biggest pay out for the past 25 years 
was made to the miners, who, in addition to their ordinary 
wages, received their holiday allowances amounting 
altogether to more than 1,000,0001. The holiday pay 
amounted to five guineas for adult workers and four 
guineas and three guineas for younger men. A new 
feature, this year, was that the pay was available to any 
man who had worked at least one day during the past 
year but had been unable to work more because of 
sickness or accident. Good wishes to the men and 
appeals to them to return to work promptly, after the 
stoppage, were made by the Regional Controller, Mr. 
William Jones, and by the executive council of the 
South Wales Miners’ Federation. Because of the holiday 
stoppage very little new business could be handled on 
the steam-coal market throughout the week. Heavy 
deliveries to the priority consumers had steadily absorbed 
recent outputs and as salesmen usually were without 
any reserve stocks, very little business for delivery to 
ordinary industrial users could be entertained for some 
time ahead and the general tone of the market was 
very firm. On export account, the difficulty of obtaining 
the necessary permits was holding operations in check, 
but operators in the Spanish and Portuguese trades 
had some South African supplies to offer. All the large 
descriptions were well placed with forward business and 
were very firm in tone. Strong conditions ruled for the 
sized and bituminous small sorts, which were well sold 
forward and were in keen request. The best dry steam 
smalls were also in good demand, and were firm, but 
some of the inferiors were quiet. Cokes and patent fuel 
were firm. 

Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, business in tin-plates and their substitutes was still 
quiet, although an increased volume of orders were 
placed. Steel sheets continued in steady demand, and 
as the works have full order books, the rolling mills 
dealing with this class of work are fully employed. The 
scrap iron and steel market was quiet, even apart from 


the usual holiday slackness, and the supply of most | 


descriptions was in excess of the demand. The prices of 
iron and steel products and of non-ferrous metals are as 
follows :—Standard quality coke tin-plates, per box of 
108 Ib., containing 112 sheets measuring 20 in. by 14 in., 
29s. 9d. f.o.r. for home consumption, and 30s. 9d. f.o.b. 
for export. Tin-plates carrying heavier coatings of tin, 
30s. and 30s. 44d. per box, f.o.r., for home consumption. 
Unassorted tin-plate base uncoated plates, 25s. 9d. per 
box, f.o.r., at makers’ works. Galvanised corrugated 
steel sheets, No. 24 gauge, in bundles, 26/. 2s. 6d., and 
steel-sheet and tin-plate bars 12. 2s. 6d., all per ton, 
delivered. Welsh hematite pig iron 61. 14s. and Welsh 
basic pig iron 6l. 0s. 6d., both per ton, delivered, and 
both subject to a rebate of 5s. The distribution of 
supplies of metallic tin is controlled and the price of the 
metal is 3007. a ton. The maximum control price of 
fire-refined’ copper (containing not less than 99-2 per 
centCu) is 601. 10s. a ton, and that of high-conductivity 
electrolytic copper 62/. a ton. The official maximum 
prices of good soft pig lead is 251. a ton and that of 
spelter 261. 10s. a ton. 





RovYAL SocieTy OF ARtTs.—It is hoped to hold the first 
meeting of the new Council of the Royal Sdciety of Arts, 
on Monday, August 14, at the Society’s house, John 
Adam-street, London, W.C.2, when the chairman of the 
Council for the 1944-45 session will be elected. 


Tue Weir STEEL Housrt.—Messrs. G. and J. Weir, 
Limited, Cathcart, Glasgow, 8.4, have recently published 
an illustrated booklet describing the demonstration Weir 
Paragon steel house which has been erected in Edin- 
burgh. The house, which has a total floor area of 
870 sq. ft., consists of a living room, a kitchen and a 
scullery, a bathroom and three bedrooms. The outer wall 
units are of heavy-gauge stcelsheet, pressed and welded, 
and jointed by a bolted cover plate. The roof units are 
of similar design. The thermal and acoustical insulation 
of the walls and roof are secured by the use of twin air 
spaces separated by a fibre-glass blanket carried on light 
steel] frames secured to the heavy wall units. These 
frames also carry the inner wall boarding, which can be of 
any recognised good-quality material. The house can be 
built either on concrete foundation walls or on a concrete 
raft entirely coated with bitumen. When concrete 
walls are used a damp-proof course is provided. 
Chimneys are of special design to avoid down-draught 
troubles. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The total tonnage output of iron 
and steel, although still large, falls considerably below 
the previous war-time level but autumn needs are 
expected to be heavy and to restore full activity to certain 
plants which are now operating at well below full capacity. 
Producers of most descriptions of material have substan- 
tial contracts to complete. 


Foundry Iron.—No improvement in the small demand 
for No. 3 foundry pig can be reported. Current require- 
ments for the light-casting plants are very small and 
there is no indication of an early change for the better. 


Hematite, Low Phosphorus and Refined Iron.—Hematite 
is still scarce and adherence to the contro! of distribution 
regulations is unavoidable, but by careful rationing of 
authorised users regular deliveries for urgent needs are 
being maintained. Engineering foundries are actively 
engaged and are absorbing substantial parcels of low 
phosphorus and refined iron. 


Manufactured Iron and Steel.—Little change is notice- 
able in the semi-finished iron and steel branches. Con- 
sumers of the former have no difficulty in obtaining 
supplies, but the demand for steel semies continues to 
necessitate maximum deliveries. Re-rollers have excep- 
tionally extensive bookings and, in their efforts to meet 
delivery claims, they are running the mills at or near the 
capacity limit. Outputs of prime billets, blooms and 
slabs are passjag promptly into use and re-rollers are 
accepting considerable parcels of inferior material without 
demur. Finished ironmakers are fairly well placed with 
orders for heavy commodities, but would welcome orders 
for the lighter descriptions of material. Supplies of 
special and alloy steels are rather in excess of current 
needs and heavy steel joists are still slow of sale. On 
the other hand, light and medium sections are well sold 
and continue in good demand, while sheet producers 
have as much work as they can handle during the current 
quarter. The slackening in the demand for plates is 
expected to be of short duration. There is no diminution 
in the heavy demand for railway requisites, pit props and 
colliery roofings. 

Scrap.—Fair quantities of light and inferior grades of 
iron and steel scrap are on offer and better supplies of 
good cast-iron scrap and machinery metal, as well as 
of high-quality steel scrap, are reaching consumers but 
still greater deliveries of heavy melting steel are needed. 





FitmMs PORTRAYING AMERICAN LIFE.—The American 
and British-Commonwealth Association inform us that, 
by the courtesy of the American Office of War Informa- 
tion, they are able to offer, on loan,a series of documentary 
sound films portraying American life. These include a 
16 mm. and 35 mm. film, taking nine minutes to show, 
and entitled “The Autobiography of a Jeep,” and a 
35 mm. film, lasting for 30 minutes, entitled “‘ Substitu- 
tion and Conversion.” This is a technical film showing 
how difficulties are overcome in finding substitutes for 
yarious war materials. Two other 16 mm. and 35 mm. 
films are being made but are not yet available. They are 
entitled “‘ Pipe Line,”’ describing the laying of the “ Big 
Inch ” pipe line from Texas to the Eastern seaboard, 
and “The Journey,” describing life in four American 
cities and giving an authentic picture of the United 
States war effort. Application for the free use of any 
of these films should be add d to the honorary direc- 
tor of the. Association, which is a voluntary organisation 
working for British-American understanding. The 
address is 18, South-street, London, W.1. 








FUEL Economy AT COLLIERIES.—The Committee on 
the Efficient Use of Fuel of the Ministry of Fuel and 
Power have recently issued Fuel Efficiency Bulletin 
No. 32, which is entitled “‘ Fuel Economy at Collieries 
with particular reference to Compressed Air.” This 
publication, which has been prepared for the guidance of 
colliery officials, deals with the subject of compressed air 
in rather more technical detail than was done in Bulletin 
No. 29 (on “ The Industrial.Use of Compressed Air ’’). 
Turbo-compressors, anti-surge devices and shaft air 
ranges are fully considered. A formula for calculating 
the pressure drop in mains is given and among other 
useful data are tables of losses of air per hour due to 
leakage ; the discharge, in cubic feet, of free air per 
minute through orifices of various diameters; and the 
air consumption of pneumatic machines and tools used at 
collieries. The Bulletin also contains a summary of 
other means whereby economy in the use of fuel can be 
ensured in a colliery. This includes sections on steam 
boilers, prime movers and ventilating fans. The Bulletin 
is being circulated directly to collieries and shipbuilding 
and repair yards and copies are also available, on demand, 
from the Regional Offices of the Ministry of Fuel and 
Power. 
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REINFORCEMENT OF PERMANENT WAY BY CEMENT GROUTING 


(For Description, see Page 107.) 
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MECHANICAL INSTALLA- 
| TIONS IN BUILDINGS. 


In our issue of May 19, under the title of “ Engi- 
| neering Aspects of Post-War Housing,” we reviewed 
| the report on “ House Construction "’ which is No. 1 
in the series of Post-War Building Studies pub- 

lished by H.M. Stationery Office on behalf of the 
| Minist ry of Works, and took the opportunity to sug- 
| gest certain directions in which engineering technique 
| might be applied in order to obviate some of the 
| drawbacks too often experienced by occupiers of the 
| types of houses which formed the greater part of the 
4} millions erected in the United Kingdom between 
1919 and 1939. There was no occasion to dwell 
at length on considerations such as these, however, 
as many of them were being discussed in detail by 
committees of specialists, appointed at the instance 
of the Minister of Works by the institutions or 
associations representing particular branches of 
industry and engineering ; on the back cover of the 
report there were listed an additional 22 reports 
which were in course of preparation in this way, 
the complete series of which will certainly form a 
body of authoritative data and expert opinion 
without previous parallel. 


| 


The survey was to extend to all types of buildings, 
the order of priority being houses, flats, schools, 
offices, shops, and, finally, farm buildings. 

In view of the diverse nature of the subjects to 
be studied, six sub-committees were appointed. 
These were to deal, respectively, with lifts, hoists 
and escalators; cooking installations (other than 
for domestic use), standardised kitchen fittings, 
laundry appliances, and refuse-disposal systems ; 
heating, ventilating and air-conditioning plants, 
with their boilers, stokers and calorifiers, and com- 
pressed-air and vacuum services; wells, boreholes 
and fire-fighting appliances, and pumping plant for 
these and general purposes ; building power plant ; 
and refrigerator equipment. For various reasons it 
was decided to omit some of the items, the principal 
deletions from the foregoing list being fittings for 
kitchens, fire-fighting appliances, and mechanical 
plant used in connection with compressed-air and 
vacuum services. Lack of time prevented full con- 
sideration being given to power plant for buildings, 
and to the study of refrigerating equipment, al- 
though some reference to these subjects is included 
in the report. Even with these modifications of the 
scope originally intended, it covers a very wide field, 
and the general comments contained in Part I of 
the report—‘‘ The Relations of Installation Engi- 
neering and Building ’—evince a noteworthy skill 
in formulating a least common multiple of so varied 
a range. The recommendations made are such, 
however, that their general and conscientious adop- 
tion would certainly conduce to a considerably 
improved standard of “service, safety and true 
economy,” to quote the committee’s words. 

The committee observe, as the above-mentioned 
list illustrates, that the branches of engineering 
which contribute to the service of buildings are 
many and various; but, they add, “‘common to 
them all is the evidence of the much too 
frequent trammelling of engineering as a result of 
defective relations between engineering and build- 
ing.” Without going deeply into this question, they 
offer certain observations on it, based on the 
knowledge and experience of their widely representa- 
tive membership, the first being that some of the 
defects of practice in the preparation of projects 
‘‘ appear to have their roots in the engineering field 
itself.’” One of these is the common tendency to 
accept the lowest tender, without overmuch regard 
to the possible paring down of quality which may 
be involved, and against which the best safeguard 
is the employment of a ¢6mpetent engineer. Here, 
however, enters at once the difficulty that persons 
having little or no qualification to undertake such 
work may set up in practice as consultants and may 
be retained as such. It is recommended, therefore, 
that only engineers having properly attested pro- 
fessional qualifications should be so employed. 

The dangers inherent in the practice of inviting 
competitive designs should be obvious enough. The 
committee encountered this problem at an early 
stage in their investigations, especially in connection 
with heating and ventilating systems, and pointed 
out to the Codes of Practice Committee of the 
Ministry of Works that a code directed merely to 
workmanship and the methods of execution of work 
would fail to touch a main cause of the existence of 





Some of these supplementary reports—for in- 
stance, those on “Standard Construction for | 
Schools,” and on ‘‘ Farm Buildings *—are of limited 
applicability ; but most of the series will have some 
bearing on the design and equipment of almost 
any kind of residential or industrial building. This 
is certainly true of the report on “* Mechanical 
Installations,”* recently submitted to the Minister 
(Lord Portal) by a committee of the Institution of 
Mechanical Engineers, convened in July, 1942, at 
his invitation. The terms of reference of the 
committee, which was under the chairmanship of 
Mr. Robert Chalmers, O.B.E., B.Sc., M.Inst.C.E., 
M.1.Mech.E., were “‘ to review and collate existipg 
knowledge here and abroad on the science and 
practice of mechanical installations in buildings ; 
to make recommendations for practice both for the 
immediate and long-term post-war period ; and to 
suggest lines for research and development of 
mechanical appliances as the need may emerge.” 





* Post-War Building Studies No. 9—Mechanical In- 


poor installations ; namely, the lack of fundamental 
data, clearly defined, on which the design of such 
installations should be based. They recommend 
that a code of design bases should be formulated to 
cover this field, though they recognise that the 
existence of such a code provides no assurance that 
it will be adopted, and drop a broad hint that com- 
pulsion may be desirable if the growth of “ an edu- 
cated demand for good practice ’’ proceeds too slowly. 
It is recognised, too, that motives of false economy 
may cause an engineer’s advice to be rejected ; not 
necessarily by the architect ostensibly responsible 
for the work, but by a short-sighted owner, especially 
if the building is being constructed for immediate 
sale and not for the owner’s occupation or long- 
term investment. The hope is expressed that the 
Ministry’s codes of practice will provide prospective 
buyers with ‘‘a complete and_ well-recognised 
criterion of good building” which may counteract 
the narrowly financial attractions encouraging the 
acceptance of lower standards. There are other 





stallations. London: H.M. Stationery Office. ([2s. net.] 





obstacles to good engineering, however, than the 





TI2 





| 


adverse influence of speculative building, and the | 
committee suggest that a more general handicap is | 
the failure to appreciate that good results cannot be 
ensured if buildings are planned or altered without | 
due regard to the installations to be fitted in them. 

Wisely, the committee point their condemnation | 
of bad practice by an attempt to define what is | 
good practice, and lay down the general principle 
that “good practice will be directed to the pro- 
duction of the desired results for the least annual 
cost of capital charges, operation, supplies, and | 
maintenance’; the attainment of which, they | 
emphasise, postulates the allowance of “ reasonable | 
time and opportunity to the engineer designer ”’ 
and, we would add, to the engineer estimator, who 
too often is not allowed sufficient time to study the 
pros and cons of possible alternative schemes. This 
again may be due in many cases to a lack of 
appreciation on the part of the owner or his architect 
of the amount of preliminary work involved in a} 
really thorough investigation of the ruling con- 
ditions and a careful comparison, from all angles, 
of the various ways of meeting them. 

In considering the conditions which contribute | 
to the attainment of a good standard of practice, 
the committee turn again to their earlier theme of 
the need for adequate data, pointing out that, if 
the principle previously stated as constituting good | 
practice is to be properly observed, a design must 
include * well thought out and ample equipment of 
the installations with reliable and properly placed 
instruments of measurement,” the records of which 
will furnish information for technical supervision 
and management. This recommendation implies, | 
of course, a certain minimum standard of com- 
petence in the personnel selected to operate the 
plant, and leads to a further suggestion, in a and 





section of the report, that “‘ some recognised stand- 
ard of competence for engineers-in-charge, possibly 
in several grades, would not only be of considerable 
advantage, but is a very definite and urgent need 
for the operation and maintenance of installations | 
of post-war buildings.” 

This proposal is not original, having been in- | 
cluded so long ago as 1909 in the report (Cmd. 4502) | 
of the Departmental Committee of the Local Govern- | 
ment Board which was appointed to inquire into | 
“Machinery and Engineering Staffs at Poor Law | 
Institutions.” In that report it was mentioned | 
* that a suggestion had been made to the committee | 





“that the Local Government Board should pre- | 


scribe and test the qualifications to be required of 
engineers-in-charge, and the analogy of the Board 
of Trade certificates for marine engineers was 


| six. 
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ACCIDENTS ON BRITISH 
RAILWAYS IN 1943. 


THE most satisfactory feature of the report on 
British railway accidents for the year 1943 is that 
it records that only four passengers were killed as 
a result of train accidents. The figure for last year 
was 27, and the averages for the five-year periods 
1935-39 and 1930-34 were respectively 17 and seven. 


| This decrease in fatal accidents is in no way to be | 


attributed to a fall in the total number of passengers 
carried ; on the contrary, the number was 9 per cent. 
greater than in 1942 and 6 per cent. above the pre- 
war average. If season-ticket holders are exc 


and it is estimated that the average length of 


| journey rose by 50 per cent. As nothing but pure | 
| chance may separate fatalities from serious injuries, | 


it is also very satisfactory that the passengers 
coming under the latter heading amounted only to 
This compares with 38, 62 and 46 in 1942, 
1941 and 1940, respectively. The report does not 
enable a comparison with pre-war times to be made, 
as since September, 1939, the railway companies 
have been required to report only serious accidents. 
Previous to that date, all cases of injury were 
included and the average figure of 648 for the period 
1935-39 cannot be used in any comparative con- 
sideration. 

Although train accidents are those which receive 


;most public attention, partly because they are 


usually followed by a Ministry of Transport inquiry, 
they are not the most serious type of accident 
either to passengers or railway servants. That 
unenviable distinction applies to ‘movement 
accidents,” in which death or injury is caused by 
train movements, but in which the train itself 
sustains no damage. The figure under this heading 
for passengers killed in 1943 was 145, with 255 
seriously injured. These are both higher than in 
1942, when the respective figures were 113 and 253. 
The deaths are much above the average of 68 for 
the pre-war years 1935-39. The injuries sustained 
in that period are not comparable for the reason 
already explained. The author of the report, Sir 
Alan Mount, Chief Inspecting Officer of Railways, 
repeats what he has said in earlier years, that 
accidents of this class were due mainly to mis- 
adventure, or were caused by want of caution or 
misconduct on the part of the passengers concerned. 
Some of the commoner types of accident coming 
within this class are due to passengers attempting 
to enter or alight from moving trains, falling from 
platforms and being struck by trains when crossing 


cited."" The 1909 committee did not support the | lines at stations. Accidents of this kind are not, in 
opinion that the Local Government Board should | general, to be taken as having any bearing on the 
hold examinations and grant certificates of com-| efficiency of railway operation, although possibly 


petence, but suggested that “the question is per- | 


in the second category the non-provision of a subway 


haps one which the engineering profession might | or overbridge may have been a contributory cause. 


take into consideration.” At that time, the engi- 


scious’ as it has since become, and no action 
appears to have been taken; partly, perhaps, 
because the machinery installations of buildings 
then presented few problems more complex than 
those commonly encountered on board ship and | 
there was usually a sufficiency of seagoing engineers, | 
ready and eager to take any shore job that offered, 
whose Board of Trade certificates were regarded as 
ample qualification for posts as engineers in charge 
of plant. To some extent, this position still ob- 
tains, or would do so if seagoing engineers were 
free to “ swallow the anchor ” when such an oppor- 
tunity arose. Under war conditions, of course, 
they are not free to consult their own inclinations 
in this way, but they are entitled to expect that this 
freedom may be restored to them on the termination 
of hostilities. The Mechanical Installations Com- 
mittee, as stated above, favour the establishment of 
recognised standards for engineers-in-charge, but 
presumably a seagoing engineer’s certificate would | 
be acceptable as an exempting qualification in | 
such an event; to refuse it validity—especially in 
view of the much higher standards now obtaining 
and projected for engineering appointments afloat— 
would be to bar unnecessarily a valuable field of 
alternative employment for seagoing engineers and 
perhaps to discourage the flow of recruits to the 
engineering ranks of the Mercantile Marine. 








| 


neering profession was not so “examination con-| 


' way servants than from that of passengers. This 


The increase of movement accidents to passengers 
may be explained to some extent by the greater 
number of journeys, but the rise over last year is 


considerably greater than the 9 per cent. increase 
in passengers carried. Disappointment is expressed 


in the report tat the improved lighting of trains 


which has been permitted has not had greater effect 
on the accident rate, but although some movement 
accidents, such as falling out of moving trains, 
may be influenced by train lighting, it will not 
affect the considerable proportion which occurs in 
station premises. 

The number of passengers killed or seriously 
injured by ‘‘non-movement” accidents, the third 
type under which the returns are classified, also 
shows a rise over 1942. The number killed was 12 
against eight, and seriously injured 153 against 149. 
Accidents of this type may well be influenced by 
black-out arrangements, as is suggested by the 
fact that the average deaths in 1935-39 was six. 
Accidents of this class include falling on steps or 
over luggage on platforms, being struck by bar- 
rows, etc. They are necessarily included in the 
railway returns, but have no special application 
to railway conditions except in so far as increase 
in parcel traffic, coupled with a decrease of staff 
to deal with it, has tended to encumber station 
platforms unduly. Non-movement accidents are 


| many of these accidents are now being carried 





much more serious from the point of view of rail- 


ee 
lis easily understood, as they include death o 
|}injury caused when handling goods, being struck 
| by goods falling from road vehicles, attending engines 
}at rest, etc. The figures were 45 killed and 1,698 
| Seriously injured, the killed showing a small rig 
— the seriously injured a small decrease as oop, 
pared with 1942. The occupations which lead ;, 
by women and the totals include four women killed 
and 255 seriously injured. Of these, one was killed 
and 124 injured when handling parcels at passenge, 


| and goods stations. The statistics furnished do no 
}enable an estimate to be made of the relative ace; 


| 
| dents rates of men and women in the manual ove 
luded, iual oeey. 


the figure was per cent. greater than pre-war |Sir Alan Mount says that women 


pations on which women are now employed, byt 
~ continue t 

show great aptitude for their duties and have bee 

found capable of assuming wider responsibilities ” 

| It is not only in non-movement accidents tha 
| the figures for railway servants greatly exceed those 
for passengers. The total number of passenger 
killed as a result of all types of accident was 16). 
the corresponding figure for railway servants being 
301, this figure including four contractors’ servants 
For cases of serious injury, the difference is still mon 
striking. The total passengers affected was 414 
and the total railway servants 2,140, this including 
11 contractors’ men. Non-movement accidents con. 
tribute the major part to the total of 2,140, but 
movement accidents amounted to 434. This latter 
total has not varied greatly over recent years. The 
figures for 1940, 1941 and 1942 were 412, 452 and 
461. The potential danger of many of the occupa. 
tions in which railway servants are engaged greath 
exceeds that to which passengers are exposed, and 
of the 251 fatal movement accidents 56 occurred in 
shunting operations and 135 when working, or walk 
ing, on the permanent way. The total has not 
varied greatly over recent years. Against the 
figure of 251 for 1943 the three previous years 
showed 240, 264 and 242. This distressingly per 
sistent total has long been a matter of attention by 
the railway companies and the Chief Inspecting 
Officer, and an analysis of causes in 1943 is contained 
| in the report. In some cases, accidental slipping 
when working on the line led to fatalities, but it is 
stated that “lack of personal care was the cause of 
the majority of these casualties ’’ and that “it is 
difficult to suggest new means to foster alertness. 
For many years, the important rules concerning 
working on the line have been regularly read out 
to those concerned. 

The low figures for passengers killed or serious; 
injured as a result of train accidents is paralleled by 
correspondingly low figures for railway servants, th: 
numbers being five killed and eight seriously injured 
These modest totals compared with other causes o/ 
accident are, however, not unusual. For instance, in 
1942, they were nine and six, respectively, although 
27 passengers were killed and 38 seriously injured. 
The reason for this disparity is clearly that in « 
train accident the number of passengers involved 
will usually greatly exceed the total of the train 
crew. The particularly favourable figures both for 
passengers and railway servants recorded for 1% 
are attributable to the fact that only two important 
train accidents occurred and only one of these 
resulted in deaths to passengers. This was at 
Scarborough on August 10, when a train was acci 
dentally diverted to a platform at which another 
was standing. Another of the accidents, which 
resulted in the death of the fireman, took place a! 
Honeybourne on the Great Western Railway © 
November 17. It was due to the unfamiliarity 0! 
the crew with the detail lay-out of an America! 
locomotive. Particulars of the occurrence wer 
given on page 113 of our 157th volume (1944). 

An accident, which took place between Whittlesea 
and March in Cambridgeshire on October 11, intro 
duces the matter of level-crossing accidents. 1 
this case an express passenger train, running at 
about 55 miles an hour, collided with a motor cat 
crossing the line in a dense fog. There was n0 
derailment and the train was not damaged, but 
three of the occupants of the car were killed and one 
seriously injured. As there are 4,360 public road 
crossings on the principal lines of the country, 
and, in addition, about 22,600 occupation crossings. 
these figures for casualties cannot be considered high. 
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NOTES. 


Om AND SHIPPING. 

Two important agreements have been concluded, 
it is announced, between the British and United 
States Governments, the effect of which is to 
establish a basis of future policy in respect of oil and 
shipping. The agreement on petroleum reserves 
was signed in Washington on August 8 by Mr. E. R. 





satellite firms as sub-contractors. Originally, there 
were three ‘‘daughter” firms, namely, Messrs. 
Blackburn Aircraft, Limited, Messrs. Boulton Paul 
Aircraft, Limited, who were then gradually reducing 
their output of the Defiant two-seater fighter in 
order to release capacity for other work, and Messrs. 
Westland Aircraft, Limited, who were also engaged 
on the construction of single-engined and twin- 
engined fighters. At the beginning of 1943, however, 
the Westland Company left the Barracuda group 


Stettinius, Acting Secretary of State, on behalf of | in order to develop another group for the production 


the United States, and Lord Beaverbrook, Lord Privy | the Seafire machine, and their subsequent com- 
Seal, on behalf of Great Britain, and is designed to|™itments were undertaken by the Blackburn 


afford to all peaceable countries the right to obtain 
adequate oil supplies at fair prices, subject to what- 
ever arrangements may be made in the interests of 
collective security. Included in the agreement are 
clauses providing for the development of petroleum 
resources with a view to the sound economic ad- 
vancement of producing countries, equal opportunity 
in the acquisition of oil concessions, with due respect 
for existing valid contracts, and for the removal of 
unnecessary restrictions on production and dis- 
tribution. An International Petroleum Commission 
is to be established, consisting of representatives of 
the two Governments, which will estimate the 
probable world demand for petroleum and recom- 
mend the measures best calculated to satisfy it ; 
the Governments will then put forward the proposals 
officially, for adoption by the oil companies. The 
Commission, it is stated, will also investigate pro- 
blems arising between British and American com- 
panies operating in the international petroleum 
trade. The agreement is of an interim character 
and is terminable on three months’ notice by either 
Government. Similar agreements will now be sought 
with other countries vitally interested in oil, either 
as producers or consumers; and it is provided in 
the present agreement that steps shall be taken to 
arrange a world petroleum conference to negotiate 
an eventual multilateral agreement as soon as may 
be practicable. The other negotiations to which 
reference is made above relate to the availability of 
shipping resources in the later phases of the war 
and in the period immediately following the cessation 
of hostilities, and the participants, in addition to 
Britain and the United States, are the Governments 
of Belgium, Canada, Greece, the Netherlands, Nor- 
way and Poland. Denmark was represented by an 
observer, and the French Committee of National 
Liberation took part in the discussions, all French 
shipping being held at the disposal of the Allies. 
The parties to the negotiations declare that they 
accept, as a common responsibility, the provision 
of shipping for all requirements arising out of the 
prosecution and completion of the war in Europe 
and the Far East, and supplying the territories of 
the United Nations and the areas liberated from 
enemy domination. The arrangements will not 
extend more than six months after the general 
suspension of hostilities in Europe or the Far East, 
whichever may be the later. 


THE PRODUCTION OF THE “* BaRRacuDA’’ TORPEDO 
BoMBER. 


In reviewing, on page 13 of our issue of 
July 7, the organisation by Messrs. Blackburn 
Aircraft, Limited, of the “‘ group” production of 
the Fairey Swordfish biplane, we mentioned that the 
construction of this type had been relinquished by 
the Fairey Aviation Company, Limited, who had 
originated it, in order that they might concentrate 
on the newer Barracuda monoplane, which also 
was of their design ; and that the Blackburn group 
of firms was gradually reducing the production of 
the Swordfish as a preliminary to turning their 
capacity over to the construction of the Barracuda. 
We are now able to supplement this brief reference 
by some further details of the expansion of the out- 
put of Barracudas, which are steadily replacing the 
earlier types in the service of the Fleet Air Arm. 
The Barracuda production group was initiated in 
1942 by Sir Ernest Lemon, who was then at the 
Ministry of Production, where he was responsible 
for the co-ordination of naval aircraft production. 
The Fairey Aviation Company was constituted 
the parent firm of the Barracuda group, charged 
with the direction of the various ‘“‘ daughter” 
firms, which, in turn, employed some hundreds of 





|Company. The Fairey Company was responsible 
| for all design work, for the initial tooling, and for 
| scheduling production throughout the group. The 
sub-contractors included a number of firms of some 
| size and importance, who were able to undertake 
|the production of complete components and of 
|special items of naval equipment which they 
supplied to the group as a whole, and which required 
| only to be assembled or fitted in place on the main 
| production lines; for example, a firm such as 
| Messrs. G. Beaton and Son, Limited, or Messrs. 
Accles and Pollock, Limited, would act as sub- 
|contractors to the three main firms, and part of 
|the directive work of the group was to organise 
|the production from such “key” sub-contractors 
|to the principal production units according to the 
| demand. Each “ daughter ”’ firm has a representative 
permanently stationed at the parent firm’s factory, 
to keep the production engineers fully advised of 
developments and to pass on technical and other 
information. Meetings of the group members are 
held regularly to arrange for concerted action on | 
such questions as those of the supply of materials, 
tooling, modifications, and ‘‘embodiment loan” 
equipment. The versatility required of the Barra- 
cuda caused many intricate problems. The proto- 
type machine first flew 3} years ago, when experience 
| with naval torpedo bombers was confined to the 
| Swordfish and the Albacore, both Fairey-designed 
biplanes. The Barracuda was the first naval 
monoplane to be built and put into service in the 
|present war, and had its share of ‘teething 
| troubles,” but the first deck landings were encour- 
| agingly satisfactory, especially in view of the heavy 
wing loading and comparatively heavy power 
| loading, and the need to be able to take off from a 
carrier’s deck with a torpedo weighing 1,750 Ib. 











THe Der HavitLanp SCHEME FOR APPRENTICE 
TRAINING. 


From time to time we have described the arrange- 
ments which have been made by leading industrial 
firms in this country for the training of their appren- 
tices, the schemes of the Brush Electrical Engineering 
Company and of Westland Aircraft, Limited, being 
recent cases. Recently we have received from the 
de Havilland Aircraft Company, Limited, of Hat- 
| field, some outlines of the comprehensive plans they 
| have made to provide such training in their works, 
|in collaboration with their associated companies 
|overseas. The company inaugurated their own 
| technical school so long ago as 1928, only eight years 
| after the formation of the firm, and also developed 
a system of apprenticeship, subsequently merged 
into the organisation of the school, which enabled an 
apprentice, by securing scholarships, to take a full 
course in aeronautical engineering. The directors 
felt, however, that something more was necessary, 
especially in the aircraft industry, to link such train- 
ing with the work of local educational authorities, 
and in May, 1943, they formed an Education Board 
of senior officials, under the chairmanship of Mr. 
F. T. Hearle, the managing director, to consider the 
future needs for technical education within the 
de Havilland group of companies and to direct the 
policy of their technical school accordingly. After 
a year spent in investigating their own requirements 
and the systems already established by ‘other en- 
gineering firms, and exploring the facilities provided 
by county educational authorities, the Board 
devised a scheme applicable to apprentices in the 
aircraft, engine, and propeller divisions of the parent 
company and to those seconded for training from the 
associated de Havilland companies in the Dominions. 
The scheme, as constituted at present—some slight 











alterations may be necessary when the new educa- 


tional legislation comes into force—provides for 
three grades of trainees ; namely, the trade appren- 
tice, entering at 15} years to 164 years of age and 
indentured for 44 years to 5 years, the engineering 
apprentice, entering at about 17 for five years’ 
training, and the engineering student, coming into 
the industry at the age of about 21 to supplement 
his university education by practical training. The 
trade and engineering apprentices spend their first 
year in the shops attached to the firm’s school and 
the remaining years in the factory workshops. The 
theoretical courses are compulsory for trade appren- 
tices for the first two or three years and are optional 
thereafter ; for the engineering apprentice they are 
more comprehensive and are compulsory throughout, 
with specialisation in the last two years. The 
subjects taken are not exclusively technical, but 
include English, industrial history, commercial geo- 
graphy, and other subjects likely to exert a broaden- 
ing influence on the students’ minds. Selection 
panels, drawn from the school staff and the execu- 
tives of the company, control the intake and selection 
of the trainees, as the view is held that every juvenile 
recruit to the personnel of the organisation, whether 
apprenticed or not, should come under the super- 
vision of the educational staff and should be made 
aware of the opportunities available ; and that the 
old practice of “ picking up” a trade should be 
eliminated. The scheme is such that every entrant 
has the chance to qualify for the highest qualifica- 
tion within his capacity to attain and to fit himself 
for a position of authority in the office or works of 
the de Havilland companies. 


Tue West HicgHitanp Rarmway. 


To-day is the 50th anniversary of the official open- 
ing, by the Marchioness of Tweeddale, of the West 
Highland Railway, which did so much in pre- 
motoring days, to improve access to large tracts of 
country in the West of Scotland. Public traffic had 
begun four days earlier, on August 7, 1894, between 
Craigendoran and Fort William. Apart from its 
scenic attractions, the line possesses the distinctions 
of providing the first instance in this country of 
100 miles of railway being brought into use on one 
day, and of possessing the only snowshed in the 
British Isles, situated in the Cruach rock cutting, 
north of Rannoch. Parliamentary powers for the 
construction of the line from Craigendoran to Fort 
William were obtained in August, 1889, and the first 
sod was cut by Lord Abinger, near Fort William, 
on October 23 in the same year. The work in- 
cluded the provision of 400 bridges and the crossing 
of the boggy Rannoch Moor, an undertaking com- 
parable with the conquest of the famous Chat Moss, 
on the Liverpool and Manchester Railway, 60 years 
before. At Rannoch Moor the bed of the railway 
was first cross-drained and a thick layer of tree roots 
and brushwood was then laid, on which was de- 
posited the spoil excavated from other parts of the 
line. By this means it was possible to lay a satis- 
factory roadbed across the moor, except over one 
depression, which required the construction of a 
viaduct of nine arches, each with a span of 70 ft. 6 in. 
The summit of the line is at Corrour, 1,347 ft. above 
sea level. There was only one tunnel on the line as 
it was originally located, this being between Arro- 
char and Ardlui. A second tunnel was driven later, 
in the course of a diversion necessitated by the 
Lochaber power scheme. In 1895, a branch was 
added from Fort William to Banavie Pier, and in 
the following year powers were obtained to extend 
the line from Banavie to Mallaig and to construct a 
harbour there. Work was begun on this extension 
on January 21, 1897, and it was opened for traffic 
in April, 1901. The West Highland system was 
operated and maintained initially by the North 
British Railway, which introduced several new types 
of locomotives to cope with its sharp curves and 
heavy gradients. In 1907, the North British com- 
pany took over the working of the Highland Rail- 
way’s line from Spean Bridge to Fort Augustus, 
opened on July 22, 1903. On December 31, 1908, 
the North British absorbed the West Highland 
Railway, and six years later, bought the Fort 
Augustus line. In 1923 the North British Railway 


itself was absorbed in the London and North Eastern 
Railway, and the Mallaig extension is now the 
westernmost extremity of the L.N.E.R. system. 
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LETTERS TO THE EDITOR. 


SHEET-METAL PATTERN 
DEVELOPMENT. 


To tHe Eprror or ENGINEERING. 


Smr,—I have read with interest and appreciation | . 
“* Sheet-Metal Pattern | 


the commendable paper on 
Development,” by Mr. W. Cookson, which was 
reprinted in your issue of July 14, and would like 
to make a few comments on it. 
that “The technique of pattern development is 
highly specialised, yet it is remarkable that so little 
attention has been devoted to it by the engineering 
world.” Does not the cause of such neglect lie, 


to a great measure, with the sheet-metal workers | 


themselves, in failing to give sufficient study to the 


problem, and neglecting to bring to the attention | 
of the various excellent technical institutions their | 


requirements in this direction ? 


About 25 years ago, a group of apprentices in a | 


north-country town, realising how fascinating a 
subject “* Metal Plate Development ” 
to pursue the subject, approached their chief works 


inspector, who knew a lot about the subject, and | 
he, with the approval of the employers, commenced | 


an instructional class. This class proved so successful 
and popular that after a few years, the demand was 
so great that the facilities afforded by the company 
proved inadequate. The principal of the evening 
technical school was approached; he readily 
granted facilities and the subject became a recognised 
three-years course in the school’s syllabus. Six 
years ago, the importance of the subject being 
recognised and appreciated, it was incorporated 
in the syllabus of the Northern Counties Technical 
Administration, with a recognised examination as 
for other engineering subjects. There seems no 
reason why similar achievements cannot be attained 
in other parts of the country, wherever technical 
classes are held. This subject should be more 
extensively studied by platers also, as the intro- 
duction of thickness of material makes problems 
still more complicated—and, of course, more 
interesting. 

I would like to make a few 
Cookson’s suggestions. In the first place, his con- 
tention that a lot of the laying-out work could be 
obviated by calculation is correct ; but how many 
sheet-metal workers can follow the calculated 
examples he gives, or work out similar calculations 
for themselves? It must follow, therefore, that 
more attention must be given to the mathematical 
side of the training, which is necessary for those | 
who wish to specialise in pattern development ; but | 
from experience I find that the worker is not always | 
interested in the quickest way to do the job. 

On the other hand, calculations do not always 
facilitate the solution. b 
Mr. Cookson’s Figs. 2 and 3, there are six calcula- 


tions to be made, in any of which an error could | 


occur ; this number of calculations might well have 


to be doubled or trebled for an elbow above the | 


medium size, in order to obtain a development 
ensuring accuracy. I would suggest that this 
problem could be better done simply, without calcu- 
lations, by ascertaining the difference in length of 
the long and short sides of elbow, and subdividing 
the line proportionately, according to the number 
of divisions it is decided to divide the elbow circum- 
ference into, as shown in the accompanying sketch. 
By this means, no layout of the problem, beyond 
the actual development, is necessary. 

Many years ago I (though not a sheet-metal 
worker) had some hundreds of similar elbows to 
develop, ranging from 14 in. to 94 in. in diameter, 
all with varying degrees of angles, with one, two 
and three elbows to each pipe. The drawing office 
proved to have only a very hazy knowledge of the 
subject ; consequently I had to rely on my own 
initiative. 

As the pieces were so large and took up so 
much room, I caleulated the difference in the 
length of the long and short sides and treated this 
length as shown in the sketch, so that I only had a 
matter of inches to lay down and sub-divide, 


transferring the short lengths of the development 
It should 


as increases to the short side of elbow. 





Mr. Cookson states | 


was, and eager 


comments on Mr. | 


In the problem shown by | 
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be noted that I was snail on pipes and not 
developing in the flat. In this case, calculation of 


the difference of the two sides was a definite asset 


}and saved an enormous amount of time, backache 
| and wear of trouser knees. 

| I was not satisfied, however, that the position 
could not be made still more easy, and after weeks 
| of intensive study, I developed an idea and made a 
* gadget ’ which made it necessary only to calculate 
| the difference in the length of the sides of the 
|elbows ; the various sub-divided lengths were taken 
| direct from the “ gadget,’’ and any angle and any 
|size elbow could be dealt with. As this device 
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was for a specified development only, I do not think 
your general readers would be interested in the 
description of it, but should Mr. Cookson or any 
reader want particulars, I should be most pleased 
to let them have details. 

Fortunately for my employers but unfortunately 
for me, I was not on piece work, but I had the satis- 
faction of knowing I had achieved something which 
saved an amount of time, and which provided 
several weeks of absorbing and interesting study. 
Yours faithfully, 





| A. G. BaRrRetr, 
Works Manager, 
The Steel Barrel Company, Limited. 
Uxbridge, Middlesex. 
| August 4, 1944, 





PSYCHOLOGY. 


To THe Eprror or ENGINEERING. 


INDUSTRIAL 


Smr,—Referring to the article in your issue of 
| July 21, page 52, on our recent paper on “ Selection 
of Staff,” first may we disclaim any connection with 
that excellent body the National Institute of Indus- 
| trial Psychology which might be inferred. The 

paper was specifically limited in scope and some of 
| the criticism results from this limitation. 

We cannot agree that a statement of the number 
of applicants rejected would greatly increase the 
value of the paper. The number of applicants for 
any particular job is influenced by diverse factors 
quite irrelevant to the employer's aim of obtaining 
a competent servant. The term “ selection ’’ implies 
** rejection,” and while applicants may be unsuitable 
for a particular job for a variety of reasons, the 
main problem, under the existing war conditions, is 
suitably to allocate the labour supplied by the 
Ministry of Labour. 

The writer of your article is under a misappre- 
hension in his reference to the selection of machine- 
accounting staff when he says that the girls’ previous 
departmental heads were the best judges of their 
ability. The girls were recruited from the works 
staff, nearly all from manual jobs where the qualities 
desired in an accounting machine-operator were not 
required and hence their abilities on this score might 
not be known to the departmental heads. 

As regards the part played by test results in 
selecting engineer-apprentices, the interviewing 
board sees each applicant and records its assess- 
ment : it then lists them in order of choice and calls 
for the test results, the order of merit by test, and 
any remarks that the testing staff may feel right to 








jsubmit, and then discusses any sede of variance 
before making a final decision. The intervie wing 
board consisted of the three senior enginee ring 
executives, and the fact that what was frankly 
started as an experiment is now the established pro. 
cedure is evidence of its value. It may be of interest 
to note that the Apprentice and Training Committee 
has recently been expanded to seven members and 
includes one of the authors, but it has retained the 
same system of selection in the improved appren- 
ticeship scheme which will be re-started this year. 

In the fifth paragraph of the article the writer 
rather muddles his ideas: he allows that the quali- 
| fications and experience of applicants are known 
jand that it is required only to assess personality, 
| then says that the psychologist is not so good at this 
las the departmental head because the former does 
not know the requirements of the department. In 
parts, and in the last sentence particularly, prejudice 
is evinced against the psychologist as such and the 
criticism has no bearing on the theme of the paper. 
The ultimate value of any application of scientific 
method is in the service it can give, and staff selection 
can be judged by the same standards by which the 
value of raw material selection is assessed, namely, 
its contribution to efficiency and economy. 

We cannot yet give details of our war-time applica- 
tions, but the commissions have very decidedly 
increased. 





Yours faithfully, 
R. C. Woops. 
A. 8. MacDonatp 





| Research Department, 

Ericsson Telephones Limited, 
Beeston, Nottingham. 
August 3, 1944. 





PHYSICAL SYMBOLS AND 
DEFINITIONS. 


To THe Eprror oF ENGINEERING. 


Str,—I am surprised that the writer of the article 
on “ Physical Symbols and Definitions,”’ on page 72, 
ante, makes the very common mistake of confusing 
symbols and abbreviations. The example given, 
R.S.P.C.A., is merely an abbreviation of the title of 
the society. A sy mbol (in the technical sense) is 

usually a single or compound letter which may or 
may not be part of the word describing the quantity 
or ratio; for example, g or 7. A symbol, which 
can be distinguished very simply in print by using 
italics, obeys the laws of algebra ; while the indi- 
vidual letters of an abbreviation will not do so. 
The following example will perhaps make this 
clear :— 

W (lb.) (sec.2) — aa (ft.) 
g (ft.)  ~ (sec.?)" 
Yours faithfully, 
R. H. Grunpy. 


F (ib.) = 


Liverpool, 
August 2, 1944. 
OPTICAL EFFECT OF BLAST IN 
THE ATMOSPHERE. 





To THe Eprror or ENGINEERING. 


Srr,—I think I can add a little to the first-hand 
levidence on the optical effect of blast, in your 
articles in ENGrngEERING of July 14 and 21, and 
the subsequent correspondence. In this case, the 
background was grey cloud at a low altitude. The 
bomb burst was directly behind me, about half a 
mile distant, and I saw a narrow band of grey 
shadow in the form of a circular arc moving away 
in front of me across the background of cloud and 
apparently in it. Comparatively high buildings were 
between me and the bomb burst, rather nearer to 
my position than to the point of the explosion. The 
time was approximately 9 a.m. (double summer 
time) and I was looking slightly south of due west. 
Yours faithfully, 
N. E. Rows, 
Director of Technical Development. 
Ministry of Aircraft Production, 
Millbank, London, 8.W.1. 
August 4, 1944. 
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WATERSHEDS AND LOCAL 
GOVERNMENTS. 


By C. G. Lynam, O.B.E., M.1.Struct.E. 


‘HE plan and section of the area of a local autho- 
rity is of vital interest to the civil engineer, for a 
large part of his work is carried out for, or at least 
under the regulations of, such authorities. From 
the recent statement that 20 or 30 million pounds 
are shortly to be provided for piped water supplies, 
it can be assumed that numerous authorities will 
shortly start on these projects, and it is distressing 
to reflect that not one of them is capable of carrying 
out these works properly. Of course, any one of 
them, with the help of its own engineers or of a 
consultant, can provide pure water in pipes in its 


area, but this is only a part of the problem ; these | 


schemes, which add up to a formidable total, cannot 
be handled by the engineers of such authorities, 
because the areas they command are topographically 
unsuitable and too limited in size to embrace the 
whole question. Water supply is only one of many 
engineering and local government problems which 
finally affect, and are affected by, the regime of a 
river. 

Little research seems to have been carried out 
on the principles which should determine the area 


of a local authority ; in particular, the influence of | 


topography on its power and usefulness has been 
entirely neglected. This may be because most 
people study these problems on maps which show 
the country in only two dimensions; that is un- 
fortunate, as topography is of prime importance. 
In fact, from its study the desired principle can be 
discovered. 


i ove ont, | ; speaking, : cs 
A national Government, broadly speaking, should | water sunsty of nelghbeuting lecaliiies. These 


handle all a country’s external affairs, 
internal questions which are common to the whole 
country. The ideal local government should handle 
completely, and from beginning to end, the maxi- 
mum of problems affecting its area and population. 


It should be able to do this without interference | 
with, or from, any other local government, for the | 


good of its own population, and without affecting 
any one else. Man being essentially m 
these problems can obviously only be p 
but they constitute a large part of the duties of 
local authorities. 


There is one, and only one, topographical unit perfectly pure and potable water ; but this would 
which is self-contained and in which these problems | entail heavy capital expenditure, very high running 
can be solved completely, and that is the watershed | ©oSts, and constant vigilance if epidemics are to be 
ofariver. It is the home of many works and services | avoided. A relatively pure source of supply is 
in their entirety, including arterial drainage and | desirable, therefore, but this purity is rarely under 
, and other water | the control of the small local authority which wishes 
sewage disposal, | to draw from the supply. If, as is most usual, the 


flood prevention, hydro-electric 
power, water supply, sewerage, 
fishery conservation, river crossing—bridges, tunnels, 
and ferries—ports, and inland water transport. The 
methods adopted to deal with these matters can 
affect no one outside the watershed, but will affect, 
directly or indirectly, every one of its inhabitants. 
A river from source to sea is one organic whole, and 
any work done on a section of it will affect its whole 
regime. Its watershed is thus the smallest area in 
which proper planning--complete and long-term 
planning—can be carried out, and it is therefore 
imperative that one regional authority should con- 
trol this entire area, with possibly sub-authorities 
in charge of the tributary water-sheds. To entrust 
a piece of the planning of these interlocked problems 
to each of a number of smaller authorities would 
be equivalent to sending an army into battle 
and allowing each platoon to select its own starting 
point, zero hour, and objective. The matters men- 
tioned above are the ‘‘ natural monopolies ” on the 
proper handling of which all other planning depends ; 
and it is of interest, therefore, to examine them a 
little more closely. 

Imperceptibly, but continuously, the peak floods 
on British rivers become higher from decade to 
decade, and the concomitant dry-weather flow 
lower. Damage is caused on the lower reaches, and 
expense incurred there by the population, through 
causes over which they have no control. Deforesta- 
tion of the uplands, by greatly increasing the run-off 
after rain, disturbs the regime of the river. The 
rain which previously sank into the ground, to 
emerge months later at a lower level and augment 
the dry weather flow, now rushes directly into the 


obile to-day, | , . 
hvsical ones, | form one single problem, for what goes into a house 
. | must come out of it. 





| 





river, and the former summer reserve of water 
increases the winter flood. The inconsiderate dis- 
posal of storm-water from built-up and paved areas 
may aggravate this evil; and so, in some cases, 
may large-scale land drainage. This rapid run-off 
has another evil effect. Some of the rain which 
used to soak into the ground sank down into the 
underground reservoirs of water into which so many 
artesian and sub-artesian wells are driven. An 
increase in the “ run-off’ results in a decrease in 
the water reaching these lower levels. The levels of 
the underground water nappes are steadily sinking, 
and while some of this may be due to excessive 
pumping, a great deal is certainly due to lack of 
replenishment. The local authorities in whose 
areas the causes of these troubles are located owe 
their first duty to their own constituents. It is 
only natural that they should adopt the cheapest 
jand least troublesome course without worrying 
| about its effect downstream ; if, however, a regional 
| authority had charge of the whole watershed, it 
would take a wider view. It would divert or store 
| storm-water and drainage to level out the river 
| flow ; forbid deforestation where it would be harm- 
| ful; and reafforest areas where that would lessen 
| the run-off. Incidentally, reafforestation is a very 
|suitable activity for a regional authority, for, 
| though a paying investment, it is a long-time one 
| which does not appeal to private funds. 





| The use of water power always affects a river’s 
| regime to some extent ; but it always can—and, in 
| these days of modern design, nearly always does— 
|act for good. In addition to its main function of 
| producing power, it can, with the right location and 
design, provide a river crossing, act as a reservoir 
to lower peak floods and increase the dry-weather 
flow, help fishery conservancy, and facilitate the 


|matters are of interest to the inhabitants of the 
watershed, but of no interest to the country at large ; 
therefore, though the distribution of electric power 

| is independent of topography, and thus a concern of 

| the national Government, the generation of hydro- 

| electric power must conform to the regulations of the 

| regional authority. 

Water supply, sewerage, and sewage disposal 


| The modern water engineer 
| can, if necessary, pump from a cesspool and provide 


source is a river or stream, its purity depends on the 
conduct of those upstream. What is usually termed 
a “ shallow well” should give bacteriologically pure 
water; but it will become dangerous if upland 
dwellers allow their sewage to contaminate the 
ground water, or it may be dried out by excessive 
run-off. 

Again, an authority may not have in its area a 
stream or river or a suitable site for a well, and must 
negotiate with a neighbouring authority for permis- 
sion to erect its pumps and treatment stations in the 
latter’s area and to lay mains through its land. 
That course means great delay, and confusion in 
control. If it arranges to be supplied from the net- 
work of a neighbouring authority or water-supply 
company, mains and treatment stations must be 
duplicated at disproportionately high costs, and a 
new Parliamentary Bill may be required, all of which 
entail delay, expense, and confused control. The 
water must finally be removed as sewage ; and the 
topography of a small authority is frequently such 
that the sewers, in order to reach a suitable outfall, 
must cross high ground instead of following the 
contours. This requires either deep excavation and 
heavy masonry or expensive pumping. The sewage 
disposal plant may be in another authority’s area, 
with resultant friction and confused control. It is 
by no means universally true that the large unit is 
better than the small; but it is incontestable that 
in these three services the large unit is infinitely 
cheaper to construct and maintain than a number of 
smaller units. The largest area a unit can serve 


shed of a stream or river ; and that is the only area 
in which all problems arising from these services 
can be solved completely. It is not always recog- 
nised that the cheap and efficient provision of these 
services is fundamental to all town planning. Unless 
a sufficient supply of water is assured to the house- 
dweller or the dairy farmer, the most comfortable 
houses are useless; and unless the three services 
can be provided at a reasonable cost, the town is 
wrongly located and the land wrongly farmed. Even 
in this relatively damp climate, there is a limit to 
the amount of water that can be supplied to one 
area without an expenditure too formidable to be 
contemplated. In practice this fixes a definite but 
rarely recognised limit to the population the area 
can support. A regional authority could calculate 
the water which would be available for each tribu- 
tary authority, and the latter would then know 
definitely the number of houses and factories which 
| could be built in its area. 

| Fishery conservation is a minor matter, but it 
| has advantages other than the provision of oppor- 
| tunities for sport and meditation. A large fish 
| population helps to keep the river clean, and the 
war has shown that fresh-water fish may be an 
important item in the national diet: The size and 
condition of the fish population is an excellent 
indication of the regime of the river, for they are 
\affected by both extremes of flow and pollution. 
| If fish are to move and breed freely, they should be 
| under the same care throughout the course of the 
| river. 

| The magnitude of the foregoing services are 
|rarely appreciated by the public, for, being mainly 
| underground, they are out of sight, and, therefore, 
| out of mind. River crossings are more spectacular, 
|and, therefore, more discussed. With the growth 
of traffic, existing crossings tend to become bottle- 
necks, and every new crossing relieves congestion 
at the pre-existing ones. Thus a new river-crossing 
south of Gloucester would be a monetary benefit 
to the city by relieving the congestion on its own 
bridge and decreasing the wear on its streets. 
Except for crossings on main trunk routes, where 
the national Government must have the final say, 
all crossings are matters for the population of the 
watershed. Many more crossings are required in 
most river valleys, but their construction is fre- 
quently delayed by disagreement between interested 
authorities on their location and the incidence of 
their cost. This is largely due to an unfortunate 
habit of making a river a boundary, regardless of 
the fact that a river is not a barrier but a means of 
communication. 

The fatal simplicity of the river boundary fre- 
quently leads to analogous conditions when a river 
crossing is concerned. Near the mouth of the 
Tyne, for instance, the towns of Tynemouth and 
South Shields lie on either bank of the river. Every 
year some 2,500,000 people cross and recross the 
river between their homes and their work. For 
50 years, the two towns have been trying to come 
to agreement on a substitute for the existing 
inefficient ferry service, but so far without result. 
The fatal division of responsibility has condemned 
thousands of the population of each town to lose 
an hour a day for years, a waste of leisure or of 
working time which is staggering in the aggregate. 
The question is too parochial for the national 
Government to take an active part in its solution, 
but a regional authority would have the respon- 
sibility of solving it and sufficient local interest to 
solve it quickly. All river crossings are of interest 
to the watershed and the responsibility for them 
must lie on the regional authority. Even on trunk 
routes, the national Government could confine 
itself to indicating the areas which must be served, 
and leave the details of design and site of river 
crossings to the regional authority. 

(To be continued.) 








SWEDISH CARGO MOTORSHIPS.—The twin-screw cargo 
motorship Bengal, building for the Swedish East Asiatic 
Company, Limited, Gothenburg, by Eriksbergs Mek- 
aniska Verkstads A.B., has recently been launched. She 
will have a deadweight carrying capacity of 7,300 tons. 
The 6,350-ton single-screw cargo motorship Sparreholm, 
built by Kockums Mekaniska Verkstads A.B., Malmé, 
for the Svenska America Mexiko Linien, Gothenburg, 





without interfering with other people is the water- 


has completed her trials and been handed over. 
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LOCOMOTIVE AXLEBOXES.* Common features of these bearings were: (a) signs | metal surface down to the horizontal centre line and 


: of very heavy pressure below 30 deg. from the hori-| providing a continuation of the bearing surface bey 
8. © > ’ 4 . »yond 
By E. Ss Cox, M.I.Loco.E. zontal centre line ; (6) in a number of cases commence- | 180 deg. This idea is not new and > been tried 7 
(Continued from page 80.) jment of disintegration of white metal in the high- | India and America. The particular application is shown 


Tue heated bearing is one of the abiding problems | Pressure area; (c) most of the bearings showed pock | in Fig. 13 and three engines were fitted for trial. They 
of steam locomotive operation. It is hardly possible | marks over the whole surface. This feature was rather have shown uniformly good condition at examinations 
to gain an overall view without a statistical analysis | Puzzling because it occurred with white metal, oil, | each 5,000 miles, and at their last examination at 
of the incidence of hot boxes, and Table VI sets out | *YP¢ Of oil feed and design of brass identical with that | 35,000 miles had not suffered as much wear as the 
the whole number which occurred on the L.M.S.R. in | ° other lower-loaded bearings which present a highly- | standard type. Individual indications of spreading of 
1939, grouped in different ways. The figures include | polished smooth bearing-surface on examination. It | the white metal on the radius and a few cases of pock 
case, whether associated with a designated | °°” only be assumed that the pock marks are due to | marks show, however, that while conditions seem much 
small shreads of white metal squeezed off the surface | improved, bearing pressure is still at about the limit 
subject to high pressure and embedded temporarily | the bearing can stand. 
j}and irregularly as they passed round the bearing;| The conclusion to be drawn from the foregoing is 
| (d) in most cases sufficient wear and roll had developed | that where excessive pressure occurs, the bearing will 
‘ . : : 4 } 
in the brass by 35,000 miles to 40,000 miles to warrant | break down mechanically at a low mileage, and it is 
changing ; and (e) wear was worst with the steel boxes |a matter of fine distinction whether it will continue 
considerable total of repair man hours at the sheds, having centre-line lubrication. There was little to! so to run without a hot bearing until the amount of 
and the relatively light incidence per individual | Chose between the other steel types and the manganese | wear withdraws the engine for repair, or whether it 
locomotive, which amounts to a liability of any one| bronze. The failure of the centre-line lubrication here | will fail in service. Under such conditions, a higher 


engine to a hot coupled box once in 2 years 3 months, | Kig.13. , | grade of oil, — the oil in the region of low average 
covering every type, good, bad and indifferent. The : ay ihe om, pressure and good oil-pad design, will all help in reducing 
J ~~ 





every 
casualty or not, and exclude only the small number of 
failures which occur immediately after works repair 
before the engines are returned to traffic. A point 
which emerges is the paradox between the relatively 
large total of coupled hot boxes occurring on the whole 
engine stock in the course of a year, representing a 





















next point is the enormous difference between the best N \ am: | trouble. It might be also, that a better type of non- 
and the worst. Taking the whole of the engines N 7 | ferrous box than the manganese bronze, as, for example, 
designed since 1932, that is, the taper-boiler engines, the N 1e |@ well-designed solid bronze box, might contribute 







| something due to its better heat conducting properties, 
| although the L.M.S.R. have no first-hand experience 
| of this. There is no indication, however, that anything 
| 80 far devised will produce a result anywhere near the 
| best standard of axlebox performance so long as these 
| high bearing pressures exist. 
| When an engine comes in the works for repair and 
| enters the erecting shop, one of the earliest actions is 
to remove the wheels and release the axleboxes. Taking 
| the steel box with pressed-in brass, the normal sequence 
| of events in peacetime, with approximate time spent on 
| each stage of its repair, is shown in Table VII, opposite 
| The hours shown in this table are those for the 
longest belt-schedule in operation for the largest type 
passenger-engines at present in service. On _ the 
| assumption that each engine gets its own boxes back, 
| the process has to be dovetailed into the overall erecting 
|shop repair scheme. The fastest schedule on the 
| L.M.S.R. is on what is known as “A” belt in Crewe 
|erecting shop, where the overall time allowed for a 
complete engine heavy repair within the shop is 
ENGINERRING | 47 working hours (5} days of 8} hours). Here the boxes 


liability to hot coupled boxes is no greater than once 
in 10 years per engine. Put another way, if one visual- 
ises a shed having 100 of these engines, it would only 
have to deal with 10 hot boxes in the year, and 90 
engines would suffer no heating at all. Yet another | 
view is that each engine is only likely to have three or 
four coupled hot boxes during the whole of its lifetime. 
On the other hand, the same shed with 100 engines of | 
inferior axlebox performance might have the equivalent 
of one engine permanently out of action due to this 
cause with obvious loss of capital lying idle, quite apart 
from the cost of repair. The five best classes selected | 
from the above form a group of 810 engines having an 
even better performance, and one of these classes of | 
126 engines had actually no hot boxes at all in 1939. 
Thus, barring accident or negligence or any lowering 
of repair standard, it can fairly be said that the hot- | 
box problem has been eliminated for all practical 
purposes on this large group of modern engines, the | 
main features of which have been already referred to. | 
The effect of bearing pressure and dosign is inter- | 
mingled. The larger inside-cylinder engines show a | (8308.4) 
much higher relative number of hot boxes than do | 
the smaller engines, and no inside-cylinder engines 
approach the bearing performance of the best outside- 
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TABLE VI.—Hor CovurLep AXLEBOXES, 1939. 





























cylinder designs, whatever their design of box. Fifty- | “ —* One Hot Box per 
’ ’ inside-cvlinde No. of No.of | Cow Engine in :— 
three per cent. of all coupled hot boxes on inside-cylinder Class of Engine. _. P . Sh »: eyye ef Bes 
engines are driving boxes. On the largest class of such in Stock. | Hot Boxes. | per Engine | 
engines, having right-hand crank leading, 66 per cent. | per Annum. Years. | Months. 
of hot driving boxes were on the right-hand side. On| ne ae REE Ts pe ate. ell lls Eel 
the other hand, with certain types of design, outside- | . 

‘ — : “in . 1. ye best classes 7 . 5 i 
cylinder engines show up no better than inside-cylinder 2. ate ef endeet > = . oc = ° nae yt ee 
ones. The manganese-bronze and loose-brass types of | (a) Outside cylinder : 1,000 75 0-07 14 4 pressure. " 
boxes have a poor record in this respect, aggravated | (>) 3 and 4 cylinder* 295 47 oie | 6 3 
by the fact that it used to be the practice, for the} 7 995 728 BCI ET 
sake of standardisation, to restrict bearing lengths to | tiene —| —_—_|-_—_____| 
the same as obtained on corresponding inside-cylinder | °- Parallel boiler standard 

a ¢ (a) Outside cylindert 454 279 0-58 1 oo | Mainly manganese 
classes. Only 28 per cent. of all coupled hot boxes on (6) 3 and 4 cylinder 296 150 0-54 } 1° — MB 
outside-cylinder engines are driving boxes. (e) Inside cylinder 1,241 7 0-56 1 10 leone teheses 

The question of running speed appears to be of less | 2. a a ee ——|-————_ 
importance ; freight engines suffer more on the whole ea yy; hee oe Jae 
than do passenger engines, and some high-speed types | 4. Non-standard :— | | 
are among the best performers. Shunting engines | 4 em ry — 146 91 0-62 1 7 | All types of boxes 
a = ney ee ope types ni table, _—— te) Inside cylinder 2,856 1,750 0-81 | i 4 

eir low speed an quent stops put them in a class | en a i 
on their own. They do not as a rule give much trouble 3,018 1,851 0-61 1 8 
whatever their cylinder or axlebox arrangement within | 5. All — — SE ees, Ry ae 
reasonable limits. It is clearly in the older and over- | (a) Taper boiler standard 1,129 119 0-10 10 0 
loaded designs in ordinary service that the heart of the (6) Parallel boiler standard 795 400 0-50) | 2 0 
problem resides.  Hencentes 803 652 oa | . 3 

Following the success of the steel axlebox with "oor | te | Qa peooge aoe 
improved detail design on the modern engines, it ait geetene |__| + _ 

° . - 6 | fre’ — | 
appeared logical to apply these principles to some of (a) Taper boiler standard sas . oe | » | * 
the less satisfactory classes, and a start was made with (b) Parallel b >iler standard 1,235 748 0-60 | 1 3 
the Class 4 0-6-0 standard freight engine of 24,555 Ib. (ce) Non-standard 2/206 1,191 0-54 | 1 10 
tractive effort. This class was fitted with manganese- | ser | 108 eae | = a — 





bronze driving boxes, and while it was by no means ‘ ‘ _ 
the worst offender, it has a record of bearing perform-| 7. All outside cylinders 1,630 445 o-27 | 3 . 
ance far below the best, and is a large class numerically. All inside cylinders :— 











By 1939, a considerable number of these engines had ) Vener tanner. yy i +e 4 i ; 

been fitted with steel driving boxes identical in desi tf et a es as 

with those on the new engines, but, of course, to ‘the | 4,087 2,452 0-60 1 8 

smaller dimensions owt. Records showed, how-| 9 Shunting engines ae heaminthiaa 1. a> e ibe | 

ever, that there was no improvement in wear or hot | 10. All engines 7,508 3,373¢ 0-45 2 3 

boxes, and as a result of this a very close investigation |... —_ atl ont: Cyanine: Bul 4! elon sted = i 

was instituted. Groups, each of four or five engines, | * Royal Scot Class included here since whole class was altered in 1934 to conform in all respects to same axlebox design as on 


were selected having the new steel box with pressed-in taper yi a ote 

+s : : § arr: engines included in this group 0-30 hot boxes per engine, per annum. 
brass fitted to the driving axle and different kinds of | + 1,058. on 40 pir ocak, of these wane vteing homes. pe um 
oil grooves, and also having the original manganese- Items 1 to 8 exclude shunting engines. 


bronze box. Wheels were dropped and each of these |. : ie 
bearings was specially examined every 5,000 miles, | is probably due to the oil being introduced very near | have to be back in the erecting shop in 37 day-shift 


whether the bearing showed signs of distress or not. the point of maximum bearing pressure when the engine | working hours from the time the engine came into the 
is working hard. shop if it is to be out on time. This is attained by 

* Paper read at a meeting of the Institution of| Inspection of these bearings, so definitely confirming | double shifting most of the axlebox operations. The 
Locomotive Engineers, held in London on Thursday, | the effect of the heaviest pressure down near the edge | 64 or 7$ day schedules in operation elsewhere on the 
April 20, 1944. Abridged. of the bearing, naturally suggested carrying the white! L.M.S.R. allow correspondingly longer before the boxes 
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ye due for repair, and their repair may be carried” out, | 


by single-shifted operations. 
* the time available for machining the axlebox is, in 
igen, narrowly limited by two other factors :—(a) the 
time taken to obtain horn sizes after repairs to frames 
and rectification of horn blocks; this averages from 
2 to 44 day-shift working hours, depending upon the 
overall belt schedules concerned; and (b) the time 
taken to get the exact lengths and diameters of journals 
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: | employment supervision plan in force for the area, with 
LABOUR NOTES. some other employer in an essential, or locally necessary 
activity. 


Mr. Atrier, Lord President of the Council, stated | a: 
in reply to a question in the House of Commons last | 
week, that the terms of reference to the proposed 


Royal Commission on Equal Pay are as follows :—‘‘ To 


The Manpower Commission’s instructions for the 
continuance of apprenticeship apply only to apprentices 
examine the existing relationship between the re-| who are employed under a written agreement which 
muneration of men and women in the public services, covers terms and conditions of employment and train- 
in industry, and in other fields of employment; to|ing, and is registered with a State Apprenticeship 





subsequent to rectification of wheel boss face, journal | consider the social, economic, and financial implica- | Council or the Federal Apprentice Training Service, and 
diameter and collars, if any; this may become 4) tions of the claim of equal pay for equal work ; and | who apply for a statement of availability or ‘‘ referral *’ 


imiting factor if a new axle has to be fitted, in which | to report.” 
os spare wheels are allocated to the engine concerned | 
All these particulars are necessary | 


to avoid delays. 
iefore machining of the box can be completed, and to a 


larg 
repair. 


The points to which attention is particularly drawn | 
in the foregoing is, that if engines are to spend the | 


ninimum of days in the works, and, therefore, attain 


TABLE VII.——-Azlebox Repair Schedule 


Time from Entry of 
Engine on Repair Belt, 


Repair Stage 
in Working Hours 


poxes removed from engine and ready 
for boshing 

Bosh d and ready for inspection eel 

Examination complete ready for repair 

Old steps removed ready for metalling 

Demetalling and re-metalling com- 

leted , ' 

New steps fitted 

Machining completed 

Fitting up of boxes completed 

foxes available to meet wheels in 
erecting shop 


maximum availability, then the kind of repair which 
it is possible to give must either :—(a) conform to the 
time allowed by the belt, in which case the total stock 
of axleboxes consists of a set for each engine plus a 
small number of spares to cover abnormal circum- 
stances; or (b) be allowed longer time than belt time, 
in which case it will be necessary to hold an additional 
stock of axleboxes, much in the same way as an addi- 
tional stock of boilers is carried, so that a given engine 
does not get its own boxes back after repair. 

The first of these cases is met by white metalling 

as a method of repair. Wear on axlebox wheel-side 
face, on axlebox horn face and on axlebox flanges 
smade good by metalling. Where a box was origin- 
illy fitted with brass pads or strips on these surfaces, 
after wear takes place, they are machined back and a 
white metal lining applied. The metal is of the same 
composition as that used in the bearing itself. It 
aries from } in. to } in. thick, and, in the case of the 
wheel-boss face is usually applied to a serrated surface. 
Thus one attains minimum man hours for the box 
repair and minimum stock of axleboxes, in combination 
with the least number of days in shops for the engine 
repair as a whole. On the other hand, the mileage 
run by the box in service is limited to the performance 
which white metal surfaces will give. 

The only commonly used alternative to the above 
is to repair worn flat surfaces by pegging-on brass 
liners and strips, and it is claimed by some that brass 
running on steel gives greater resistance to wear than 
white metal on steel under the relatively dirty and ill- 
lubricated conditions under which these surfaces 
usually work. The relative merits of these alternatives 
in service have already been discussed, but it is certain 
that fitting or re-fitting these strips, which are usually 
studded on to the body of the box itself, will occupy 
more man and machine hours than the plain white 
metalling, so that the repair will fall into category (6), 
and increased resistance to wear, and corresponding 
increase in mileage, if in fact there is any, has to be 
paid for by higher man hours and interest on the 
capital value of increased stocks. Both methods of 
repair are perfectly feasible; the choice is purely an 
economic one, which depends on an accurate evalua- 
tion of performance of the repaired box in service. 

(To be continued.) 


| workers. 





Uses or Oast Iron IN BuLLpING.—-The Council of 
the British Cast Iron Research Association have set up a 
new department of the Association, known as the 
‘Building Uses Department,” which to work in 
parallel with the existing research, development and 
ntelligence departments. The new department is 
intended to act as an authoritative and impartial source 


18 


of sound and accurate information for the building uses The net total of individuals involved was 180,000. 


f cast iron for architects, builders, quantity surveyors and | 
others. It will be under the charge of a consulting architect | 
4 part-time basis, and Mr. Derek Bridgwater, B.Arch., | 
F.R.I.B.A., has been appointed to this position. 


W 


Council. 





e extent they control the time the boxes need for | 


| under a Manpower Commission employment stabilisa- 
tion programme. 


The official cost-of-living index figure at July 1 was | 
approximately 101 per cent. over the level of July, 1914,| For any such apprentices, the Manpower Commission 
as compared with 100 per cent. at June 1. The average | Officers are instructed to determine whether the appren- 


| level of retail prices of food at July 1 was about 69 per | tice has been released by his employer or the joint 


| mons last week that it would be lamentable if the spirit 


j}at the end of the war. 


apprenticeship committee of his trade in the com- 
munity. If he has not received such a release, they 
are instructed to get into touch with his last employer 
and a representative of the Apprentice Training Service 
in an effort to work out some satisfactory arrangement 
whereby the apprentice will continue his apprenticeship 
to the end, either with his last employer, or, if entitled 
to the statement of availability or referral which he 
is seeking, with some other employer in more essential 
work. 


cent. higher than in July, 1914, and rather more than 
one-half of 1 per cent. higher than at June 1. 





Mr. Garro-Jones, Parliamentary Secretary to the 
Ministry of Production, stated in the House of Com- 


embodied in the works’ committees were to evaporate 
The tasks of reconstruction 
would need all the collaboration they could get. Mr. 
Bevin, the Minister of Labour and National Service, he | 
added, had authorised him to say that he is in active | 








The Government of New Zealand have decided to 


| consultation with the T.U.C., the employers’ federa- | set up a Commission to examine various matters con- 


| Labour and National Service as having come into 





The | the war, the United States War Manpower Commis- 
“rrangement has the fullest co-operation of the British | sion has instructed its regional directors to work out 
lronfounders’ Association, the chairman of which, Mr.| some system whereby an apprentice seeking to change 
R. Blair, M.C., LL.B., has been co-opted to the | his job may continue in apprenticeship, either with his 
| present employer or, if permitted to move under the 


tions and other branches of industry with a view to | nected with the organisation of vocational training and 
arriving at proposals for the maintenance of such | apprenticeship in the Dominion. The terms of refer- 
machinery for co-operation in the post-war period. jence are: (1) To investigate existing educational 
| facilities of both pre-vocational and vocational charac- 
| ter and to report on the changes necessary to meet the 
present and future needs of industry so far as they can 
r a — - . be foreseen. (2) To examine existing legislation bearin 
operation in the United Kingdom during June resulted upon proce ot to make neniieeetiens as - 
in an aggregate increase estimated at about 53,0001. | .hanges in such le tation which might be necessary to 
in the weekly full-time wages of about 300,000 work- | e . e A 


: . | enable the reforms recommended by the Commission 
people. These figures do not take into account the shop | to be carried into effect. 


assistants and clerks who were affected by the increase | 
in the wages of co-operative societies’ employees. 


Changes in rates of wages reported to the Ministry of 





A Bolivian Legislative Decree of January 22, made 

‘ | some temporary changes in the ulations governin: 
At the Southport conference of the Amalgamated | the pte «sec of a ra sae the object being = poem, | 
Engineering Union’s apprentices, Mr. Tanner gave the | mining output as Bolivia’s contribution to the United 
results of an inquiry carried out by the union into | Nations’ war effort, by making it easier to supplement 
existing training facilities. One hundred and twenty- | the inadequate supply of male labour through the 
seven firms, he said, were reported as having proper | increased employment of women. Under the Decree, 
schemes in operation for training boys and youths ;| the weekly hours of work of women may be extended 
of these schemes, 71 were in operation before the war. | from 40 to 48 by day, and women may be employed on 
It was evident from the discussion, he added, that night shifts of not more than seven hours. Time worked 
the delegates were absolutely opposed to the intro-| in excess of 40 hours a week must be paid at double the 
duction of compulsory evening classes. normal rate, and an increase of 40 per cent. must be 
| paid for night work. 








Addressing the conference, Mr. F. C. Fitzpatrick, a 
member of the executive council, told the delegates 
that they could play a tremendous part in the re- 
organisation of the industry. “I don’t want,” he 
continued, “ to be unduly critical but, for a number of 
years there has not been the interest taken in the 
technical side of our industry bv apprentices that there 


| It is provided that women on night shift may be 
employed only on light work. Neither by night nor 
by day may women be employed underground or in 
connection with furnaces or ore-crushing operations, or 
}on any work which involves a risk of poisoning, ex- 
posure to harmful gases or fumes, or injurious dusts, or 

‘ . any other danger. Mining undertakings must enter 
might have been. Many of you have yet to experience | the names of all the perme. they pore in a special 
conditions in the workshop in peace time. I don’t | register as prescribed by the labour inspector, together 
suggest that you should be a careerist, but, if you are with information concerning their hours and wages. 
going to progress in the industry, it is not a bit of use | 


complaining about dilutees. If a dilutee comes into 
the industry, gets down to the job, and surpasses you 
in knowledge and ability, don’t blame him. Blame | dustrial Production Co-operative Board lays down a 
yourselves. There is a great need for craftsmen, if the | number of principles for the guidance of firms estab- 
industry is going to survive and hold its own in world lishing labour-management committees. The purpose 
markets after the war.” | of labour-management production committees should 
ame | be, it is stated, to examine and consider means to 
According to statistics compiled by the Ministry of | ™Prove and increase production. The committees 
Labour and National Service, there was a loss of |8hould be composed of representatives of labour and 
2,918,000 working days in the first six months of the | ™®nagement directly engaged in production in the 
current year owing to industrial disputes. Of the total, particular units or plants in which each committee 
2,195,000 were in the coal-mining industry, in which functions. The number of representatives of labour 
there were no fewer than 695 stoppages. The number should be at least equal to the number of representa- 
of workpeople involved in all the stoppages during the | tives of management. bee representatives of labour 
period was 601,100, of whom 452,400 were mine- | Should be chosen in the democratic manner, preferably 

from the various departments, or natural divisions of 


Some employees, chiefly in the coal-mining J c ; 
industry, were concerned in more than one stoppage, | unit or plant rather than from the entire working 
: orce. 


and are, therefore, counted more than once in the fore- 
going figures. The net number of individuals concerned | 
in coal-mine stoppages was approximately 370,000. In 
the rest of industry, the net number of individuals 
concerned was 150,000. In the corresponding period 
of 1943, the number of working days lost was 584,000, 
and the total number of workpeople concerned 222,800 





The Canadian Order in Council setting up an In- 


Continuing, the Order says that the committees 
should be advisory and consultative. Managements 
should examine carefully all recommendations of labour 
representatives, and, in cases where recommendations 
are not acceptable, should provide adequate explana- 
tions. Similarly, the representatives of labour should 
| examine carefully all recommendations of management 
and co-operate in making effective all recommendations 
endorsed by the committee and adopted by the manage- 
ment. The committees should concern themselves 
exclusively with problems of production, and should 
leave problems relating to wages, working conditions 
and similar matters, including grievances to the appro- 
priate collective bargaining procedure. 


With a view to keeping apprentices in training during 
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THE CONVERSION OF COMPRES- 
SION-IGNITION ENGINES TO 
PRODUCER-GAS OPERATION.* 
By E. Gurrex, D.Se., M.I.Mech.E., M.1.A.E. ; 


Micuatsk!, S.1.M.P. (Poland), A.M.I.A.E. ; 
J. Sprers, M.Sc., A.M.1.Mech.E., A.M.1L.A.E. 


W. and 


(Continued from page 100.) 


Tue preliminary tests established the fact that the 
variations in gas composition and calorific value 
throughout the producer run were very similar to those 
given by the same fuel in the Government Emergency 
Producer.t It was therefore found possible to run | 
power curves through the engine speed range in a short 
time at any part of the producer run, without any great 
change in gas quality. By this means it was established | 
that, with fixed injection timing and with mixture 
strength giving maximum power (that is, with full-open 
gas throttle and air throttle opening adjusted to give | 
maximum power) the variation of power with gas | 
calorific value at each speed, as shown in Fig. 8, was 
linear in the range of gas calorific value from 100| 
B.Th.U. to 145 B.Th.U. per cub. ft. (net, saturated). | 
The results shown in Fig. 8, where a, b, ¢ and d are | 
drawn for 1,750, 1,500, 1,250 and 900 r.p.m., respec: | 
tively, and 17-5, 16-5, 14-4 and 10 cub. mm. of oil | 
fuel per cycle respectively, apply only to engine “ A” | 
(with manifold “Q,” optimum mixture ratio, and 
33 deg. injection advance), but very similar results were 
obtained with engine “ B.” For purposes of com- | 
parison, therefore, all power output values on producer | 
gas given in the rest of this report have been corrected 
to two standard gas calorific values, namely, 130 
B.Th.U. and 118 B.Th.U. per cub. ft., and to standard 
barometric pressure (760 mm. Hg.) assuming the power 
to be proportional to the barometric height. The two 
figures used for calorific value represent average values 
when using 100 per cent. new fuel and a mixture of | 
50 per cent. new with 50 per cent. used fuel, respectively. 
Vertical lines are drawn on Fig. 8 at 118 and 130 to 
represent these conditions. 

The correction of power output to standard gas 
quality conditions was made, in general, only for 
observed results obtained with gas quality close to the 
standard, so that the corrections were of small magni- 
tude. To correct the observed power reading, the 
power attributable to the quantity of oil injected was 
subtracted from the observed value, and the remainder 
(or “gas power”) was regarded as being proportional 
to the gas calorific value determined at the same time 
as the power observation. After correcting the “ gas 
power’ to the standard conditions, the power due to 
injected fuel oil was added to give the standard power 
output. 

In the course of these preliminary tests it was found 
possible to determine the extent to which fuel injection 
quantity could be reduced before misfiring took place. 
The figures obtained refer to multi-cylinder engines, so 
that only average injection quantities could be obtained, 
taking all the pump plungers into account. It is 
possible that much smaller injection quantities could 
be used with single-cylinder engines. The injection 
pump used for the tests on engine “A” had been 
balanced at small injection quantities, so that there was 
little variation in the deliveries from the different 
plungers. With the pump so adjusted it was found 








*Report of the Automobile Research Committee of the 
Institution of Automobile Engineers. Abridged. 

t “The Performance of a Converted Petrol Engine | 
with Different Producer Fuels,’ Proc. J.A.E., vol. 37, | 
page 155. ! 
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possible to secure satisfactory ignition with average 

injection quantities at any value in excess of 10 cub. mm. 

per cycle, at all engine speeds Average injection 

quantities smaller than 8 cub. mm. per cycle resulted 
in irregular ignition, and below an average injection 


| quantity of about 6 cub. mm. per cycle, complete | and air quantity control was continued on engine 


ignition failure took place. 


In the case of engine * B,” no special adjustment of 


the pump was made, the balance of the deliveries from | 


the different plungers being that found satisfactory for 
normal running on oil fuel only. In this condition, 
satisfactory ignition was secured with average injection 
quantities at any value in excess of 12 cub. mm. per 
eycle, at all engine speeds. Any reduction of the 
average injection quantity below this figure resulted in 
irregular or poor combustion, with some exhaust smoke, 
although the engine would run with average injection 
quantities as low as 7 cub. mm. per cycle without 
complete ignition failure, at some speeds. Power 
output was appreciably reduced, however, when the 
average fuel injection quantity fell below 12 cub. mm. 
per cycle. 

With both engines, these varying injection quantities 
were obtained by varying the position of the pump 
control rod. When the pump control rod is set to one 
position the fuel delivery varies with engine speed in 
a manner characteristic of the particular fuel-injection 
system and elements used. With the pump and 
injectors used with engine “A,” a fixed control rod 
position gave an average fuel injection quantity which 
rose rapidly with engine speed, this being characteristic 
of the 8-mm. diameter pump elements used. Thus, 
with the pump control rod set to give minimum fuel 
injection quantity at 900 r.p.m., the average injection 
quantity at 1,800 r.p.m. was 17-5 cub. mm. per cycle. 
This characteristic of the pump is shown in Fig. 9, 
by curve a giving the relation between fuel (cub. mm. 
per cycle) and speed. It was also found that at speeds 
below 800 r.p.m. the fixed control rod resulted in an 
increasingly steep slope of the delivery /speed charac- 
teristic, so that, with the injection quantity set to 
10 cub. mm. per cycle at 900 r.p.m., complete ignition 
failure took place below about 750 r.p.m. to 800 r.p.m. 
Better characteristics would presumably be obtained 
by substituting smaller diameter pump elements for 
the standard 8-mm. elements, but this was deliberately 
avoided during the present tests, as such a substitution, 
if engine conversion were to be carried out on a large 
scale, would involve the making of large numbers of 
new parts requiring exceptionally high precision in 
manufacture. In Fig. 9, the dotted-line curves were 
obtained with the minimum fuel oil for satisfactory 
injection, while the full-line curves correspond to 
injection with a fixed control rod. 

A similar delivery /speed characteristic to that shown 
in Fig. 9 is also obtained if fuel is limited by means 
of the external pump control lever stop. The governor, 
since it is of the two-speed type, behaves as a fixed 
stop for the pump control rod at all speeds between 
idling and maximum, apart from effects due to lost 
motion and deflection in the governor linkage. For 
satisfactory operation of engine “ A,” having 8 mm. 
elements in the injection pump, between idling speed 
and about 800 r.p.m., therefore, either some modifica- 
tion of the governor is required, or very high fuel- 
injection quantities must be tolerated at the higher 
engine speeds. Since, however, the engine speed range 
from 800 r.p.m. to 1,800 r.p.m. covers both maximum 
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| torque and maximum allowable speed conditions, and 
| since the fixed control rod gave reasonable fuel inje: 
| tion quantities within this range, the development of 
| some means of pump control for speeds below 800 r_p.m 
| was deferred, and the development of satisfactory gas 
\, 
| using the fixed pump control rod at a position giving 
| 10 cub. mm. per cycle at 900 r.p.m 

| With the 6-5 mm. diameter pump elements used with 
engine “ B,” the rise in average fuel quantity with 
increasing engine speed was appreciably less than that 
observed with the 8-mm. pump elements of engine 
“A.” Thus, with a pump control rod setting giving 
the minimum fuel injection quantity of 12 cub. mm 
per cycle at 750 r.p.m., the average injection quantity 
at 1,700 r.p.m. had only risen to 17-7 cub. mm. per 
cycle, while the fuel injection quantity actually rose 
slightly at speeds below 750 r.p.m., without any ten 
dency to ignition failure throughout the speed range 
from 550 r.p.m. to 1,700 r.p.m. This characteristic of 
the pump is shown in Fig. 10 by curve a giving the 
| relation between fuel (cub. mm. per cycle) and speed 
Engine “ B” would thus operate with a limited pump 
control rod travel at any speed permitted by the 
governor spring setting, and no modification to the 
pump or controls was required, so far as full-load 
running was concerned. The engine, however, would 
not idle satisfactorily with the pump control rod fixed 
in the position giving minimum fuel injection at 
750 r.p.m. In Fig. 10 both full-line and dotted-line 
curves relate to a fixed pump control rod position, the 
first being that for the minimum oil to give regular 
ignition and the second that for the recommended 
minimum for road operation. 

Curves of brake mean effective pressure, brake horse- 
power, fuel oil and gas consumption are given at b,c, d 
ande, in Fig. 9 for engine “‘ A,” both with the minimum 
fuel injection required for regular ignition (10 cub. mm 
per cycle) and with the fuel injection as given by the 
fixed pump control. Inlet manifold “ R ” was fitted ; 
the optimum mixture ratio was employed ; and in- 
jection was timed to occur at 33 deg. before top dead 
centre. At f are curves of specific heat consump 
tion; at g is the inlet manifold depression. Similar 
curves referring to engine “B” are given in Fig 
10, but these only apply to fuel quantities given 
by the fixed pump control rod position. Mixture ratio 
and injection timing are as for Fig. 9. The curves 
shown are corrected to apply for gas of 130 B.Th.U. 
and 118 B.Th.U. per cubic foot calorific value, and to 
standard barometric pressure; these two calorific 
values are indicated in Figs. 9 and 10 against the 
right-hand ends of the curves. Under all conditions 
the gas throttle was fully open, while the air throttle 
was adjusted to the opening giving maximum power 
It will be seen that, with good gas quality, power 
output approaching that normally required from the 
oil engine (chain-dotted curves) could be obtained. 
With both engines the maximum brake mean effective 
pressure was within 4 lb. per square inch of that with 
normal oil injection. With fuel injection limited by a 
fixed control position, engine “A” gave power only 
2 brake horse-power below that given by the normal 
oil engine (passenger service vehicle setting) at the 
maximum governed speed, the corresponding figure for 
engine ““B” being 8 brake horse-power. The effect 
of the slightly irregular ignition at 800 r.p.m. (engine 





‘““ A”) with the fuel oil quantity reduced below 10 cub. 
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mm. per cycle is clearly seen in the shape of the curves l 
| 


of brake mean effective pressure (6) in Fig. 9. 

The effect of increasing oil injection quantity with 
increased speed is shown in the case of engine “A” by 
the curves of Fig. 9. An increase of about 6 brake 
horse-power was obtained at 1,750 r.p.m. above that 
given by the minimum oil injection needed for regular 


ignition, and the effect of the fixed pump control was | 


thus to give power output closely parallel to normal 


oil power (passenger service vehicle rating) throughout | 


the engine speed range. Gas and fuel oil consumptions 
are also shown in Figs. 9 and 10, and it will be seen 


that a somewhat greater specific consumption of heat | 


was recorded with gas of low calorific value than was 
the case with good quality gas. Air consumption was, 
of course, higher with the gas of high calorific value 
than with low-quality gas. The average air consump- 
tion ranged from about 45 cub. ft. per minute at 800 
r.p.m. to about 100 cub. ft. per minute at 1,800 r.p.m. 
in the case of engine * A,” and from about 30 cub. ft. 
per minute at 600 r.p.m. to about 97 cub. ft. per minute 
at 1,700 r.p.m. in the case of engine “ B.”” A point 
not brought out by the foregoing, however, is that, as 
engine speed increased, the air throttle required more 
and more opening to give the correct mixture for 
maximum power, although the gas throttle was fixed 
in the fully open position. The laws of gas flow through 
the producer plant and through a simple butterfly 
throttle are, of course, different, and this implies that 
any gas mixer or carburettor which relies on a fixed 
orifice to control air flow at full throttle will give a 
gas/air ratio which will be increasingly rich as engine 
speed increases. 

Although the measurement of gas and air flow was 
subject to a certain amount of experimental error, the 
specific consumption of heat of both engines was worked 
out, taking account of the consumption of both gas 
and fuel oil. The results are given at f in Figs. 9 and 10 
as curves of B.Th.U. per brake horse-power hour 
against speed, and it will be seen that the specific 


consumption was similar to that obtained with the | 


engine running on oil fuel only. In the case of 
engine “A” a gas of fairly high hydrogen and methane 
content (which are closely associated with high calorific 
value*) gave a thermal efficiency which was actually 
somewhat higher than that of the normal oil engine, 
presumably owing to the more rapid combustion 
which occurs with gas of high hydrogen content as 
well as to the higher power obtained with gas of high 
calorific value. (It has been shown that, with correct 
air/gas ratio, the flame speed with hydrogen is about 
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manifold “ R ” resulted in a loss of power, as compared 
with the double-ended manifold, amounting to from 2 per 


cent. at 1,000 r.p.m. to 3-5 per cent. at 1,750 r.p.m. 
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air resulted in i running and the emission of 

smoke from the exhaust. It was evident that the 
| limit of effective compression ratio for the combustion 
of the oil fuel had been reached. It was then only 
possible to reduce engine power, and maintain control 
by opening the air throttle as the gas throttle was 
closed (that is, by introducing some measure of qualita- 
tive governing), the effect of this being to maintain the 
inlet manifold depression at about 7 in. Hg. At the 
same time it will be seen from Fig. 11 that, whereas the 
initial simultaneous closing of the air and gas throttles 
resulted in reduction in both gas and air consumption, 
after reaching the critical depression it became necessary 
to allow a considerable increase in air consumption. 

On the other hand, when the gas throttle only was 
| closed (that is, with mainly qualitative governing), 
| leaving the air throttle open at the position found to 

give maximum power at full load, it was found possible 
to reduce the engine output down to a very low value, 
| without any signs of instability or exhaust smoke. The 
| lower limit of power output was determined only by 
| the ability to maintain sufficient gas flow from the 
producer to enable gas of reasonable quality to be main- 
tained. It is considered that any reasonable opera- 
| tional power variation could be covered in this way. 
| From the results given in Fig. 11 it will be seen that 








Since the amount of oil fuel injected into the engine | with this method of torque control the inlet manifold 


cylinders is determined fundamentally by the need for | depression rose only at a slow rate as engine power 
regular ignition, and practically by the pump delivery/ | was reduced, while the air consumption was rapidly 
speed characteristics at small injection quantities, it | increased. 

follows that the only method of controlling engine| With either method of power output control, that is, 
torque is by varying the amount of gas induced. It is | qualitative governing (over the whole power range) or 
considered that to decrease engine output by reducing | quantitative governing (over a limited power range), 
the oil quantities injected below the minimum, so causing | the power obtained was approximately proportional to 
slow and incomplete combustion, has little to recom-| the rate of gas consumption, and there was no great 
mend it. The result of such a form of control would be | difference between the methods in the amount of gas 
large amounts of poisonous carbon monoxide in the required for a given power output, the advantage being 


exhaust, the possibility of injector trouble, and waste 
of solid fuel. It might appear that, as the gas throttle 
is closed, the air throttle should also be closed to main- 
tain optimum gas/air ratio as in the case with spark- 
ignition engines. On the other hand, the initiation of 
combustion by means of the injected oil fuel requires 
not only sufficient air for combustion, but also a 
| sufficiently high compression pressure to ensure good 
combustion. It may therefore be necessary to throttle 
gas only, maintaining good combustion of the oil fuel 
by allowing the air throttle to remain open. In this 
case it is possible that difficulty of control may be 
experienced owing to the poor combustion of the weak 
gas/air mixture at very small gas throttle openings 





| Maximum). 
| both methods of torque control (i.e., by combined gas 


(e.g., when engine torque is less than one-third of the | 
Part-load tests were therefore run, using | 





ten times that with carbon monoxide). The specific | and air throttling, and by gas throttling only), and the 
consumptions are all based on the lower calorific values | results given in Fig. 11, obtained at 1,500 r.p.m. with 
of the fuels. engine “ A,” are typical of those obtained at all speeds, 
Tests carried out on engine “ A” with the two mani- | and with both the engines tested. In Fig. 11, the air 
folds ‘““ Q” and “ R” and with gas/air mixture fed to | consumption is given by curves a, the gas consumption 
one end of the cylinder head, showed that the influence | by curves 6 and the inlet manifold depression by eurves 
of the manifolding on power output, though appreciable, | c. The full-line curves were obtained with the air throttle 
was not of major importance. At low speeds, the power | fixed in position to give optimum full-load power; the 
outputs with both manifolds ‘‘ Q ” and “‘ R ”’ were very | chain-dotted curves were obtained with the air throttle 
similar, but the effect of sharp bends and small section | adjusted to give optimum mixture ratio. The in- 
of manifold ‘“Q” became increasingly apparent as | jection timing was at 33 deg. before top dead centre. 
engine speeds increased, and manifold ““ R” gave from| It was found that, as the gas throttle was closed, 
5 lb. to 7 Ib. per square inch higher b.m.e.p. at 1,750 | closing of the air throttle to obtain optimum mixture 
r.p.m. than manifold “Q.” The use of one end of | ratio (i.e., purely quantitative governing) could only 
be real to a limited extent. The manifold depres- 
| sion rose quickly as engine load was reduced, until a 





* “The Performance of a Converted Petrol Engine 


with Different Producer Fuels,” Proc. I.4.E., vol. 37,| value of about 7 in. Hg was reached. Any attempt to 


page 155. 


| reduce engine load further by throttling both gas and 





slightly in favour of qualitative governing. 

| Part-load specific heat consumption curves from 
}engine ““A” with both oil and oil-gas operation are 
| shown in Fig. 12. Here again, the injection timing was 
| 33 deg. before top dead centre. The gas had a calorific 
| value (net, saturated) of 118 B.Th.U. per cub. ft. The 
| numbers against the curves indicate the engine pas 
in revolutions per minute. The results with oil-gas 
operation (curves a) were obtained with qualitative 
governing (gas throttling) over the power range, the 
air throttle being fixed. It will be seen that the varia- 
tion in specific heat consumption with engine load was 
similar whether oil fuel only was used (curves }) or a 
combination of gas and oil fuel. Curves c give the 
heat consumption from gas alone, while curves d give 
it from pilot oil alone. 

The power curves shown in Fig. 9 were obtained with 
two different fuel-pump delivery characteristics, and 
it will be seen that the rising delivery with speed which 
is normally obtained from the pump fitted to engine 
‘“‘A” is responsible for some improvement in power 
at the higher speeds, as compared with that given by 
the minimum fuel injection quantity required for 
regular firing of the charge. It would, therefore, 
appear that overload conditions, where power in excess 
of that normally required would be an advantage in 
operation, might possibly be met by increasing the 
amount of fuel oil injected above the minimum. Some 
| tests were therefore made with the fuel-oil injection 
quantity varied up to the limit set by rough running, 
the gas/air ratio being adjusted to the optimum value 
in all cases. The results are given in Fig. 13 for tests 
on engine “‘ A ” and in Fig. 14 for tests on engine “‘ B.” 
In both figures, the numbers against the curves indicate 
| the engine speed in revolutions per minute. Individual 
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points obtained from tests on oil fuel only are also | 


included, for comparison. All tests were made in the 
middle of the producer run with gas of about 118 
B.Th.U. calorific value. 

It will be seen that, so far as engine “ A” was con- 
cerned, there was a small increase in power output 
as the injected oil quantity was increased. In general, 
the increase in power with increasing oil injection was 
greater at high than at low engine speeds. This effect 
was more marked with engine * B,” where appreciable 


gain in power output was obtained at the higher speeds | © 
with fuel injection quantities increased to as high as | ~_ § x s 
In all cases the increase was | 
the first increment of | 
increase above the minimum giving the greatest power | 4” 
was en-| 


28 cub. mm. per cycle. 
not linear with oil quantity, 


improvement. Excessively rough running 


countered in both engines with fuel injection quantities | 
equal to about 50 per cent. of the normal full-load | 
quantity, though it should be pointed out that injection | 


timing remained at 33 deg. before top dead centre, as 


when running with minimum oil injection quantities. | 


The smoke limit was reached at a fuel injection of about 
50 cub. mm. per cycle at all engine speeds, and with 
both the engines tested. It is indicated at a in Fig. 13. 
In Fig. 14 the normal full-load setting for running on 
oil fuel only is shown at n. 

It may be concluded that, in general, when running 
on gas of average calorific value, a small increase in 
pilot-oil injection from the minimum necessary for 
complete combustion may be of some advantage if the 
maximum possible power is required. At the higher 
engine speeds the advantage of small increases in fuel 


| 


| 
| 


injection (e.g., from 10 cub. mm. to 15 cub. mm. per | 


cycle) is more marked, and a slightly rising pump | 


delivery /speed characteristic, similar to that obtained 
with the injection system fitted to engine “ B,” is 
useful in giving good engine torque over the whole 
speed range. 

If gas calorific value is maintained, there is no 
advantage in the use of oil injection quantities in excess 


of 30 cub. mm. per cycle, even at the higher speeds. At | 


low engine speeds, the use of fuel injection quantities 
higher than the minimum required for good combustion 
gives no practical benefit. 

(To be continued.) 





ANNUALS AND REFERENCE BOOKS. 


Belgian Handbook.—The Belgian Information Office, 
which is one of the departments of the Belgian Ministry 
of Information, 25, Eaton-place, London, S.W.1, has 
recently issued a useful little work of reference entitled 
the Belgian Handbook. In 84 pages, it contains a mass 
of information on the industries, commerce, means of 
communication, social services and other phases o 
Belgian national life under normal peace-time con- 
ditions. Chapters on the history of the country and 
of the 1940 campaign and on the activities of the 
Belgian Government in exile in London are included. 
It is interesting to note that grants made by the 
National Fund for Scientific Research to research insti- 


tutes and other establishments in Belgium, averaged | 


4,455,000 francs annually between the years 1928 and 
1938. 
tion of King Albert, with a capital of 120 million francs, 


| 


| 
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** ENGINEERING ”’’ ILLUSTRATED 
PATENT RECORD. 
ABSTRAOTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE AOTS OF 1907 TO 1939. 
The number of views given in the Specification Drawi 

| is stated in each case; where none is mentioned, 

Specification is not illustrated. 

| Where inventions are communicated from abroad, 

| Names, eic., of the Communicators are given in italics. 
i i may be oblained at the Patent 
Branch, 25 

-lane, London, W. 

of the advertisement of 


he the acceptance of a 


'pecification is given after the abstract in 

each case, unless the Patent has been sealed, when the 

word “ Sealed” is appended. 

person may, at any time within two months from the 
of the advertisement of the acceptance of a Complete 
iVicati ive notice at the Patent Office of 
Patent on any of the 


AERONAUTICS. 

559,621. Air Intake. ©. G. Vokes, of Putney. (2 Figs.) 
August 10, 1942.—The invention is an air intake so 
arranged in the air current from a propeller, carrying 
sand or dust when the aircraft is stationary, that ite 
opening is shielded from direct entry of air, but is 
directly exposed to the full flow in the relatively back- 
ward direction resulting from the aircraft flying at high 
speed. The engine fairing 1 is assumed to be fitted 
with a right-hand tractor airscrew giving an approximate 
direction of flow across the top of the fairing as it 
approaches take-off speed as indicated by the arrows. 
The bulge or scoop 2 for the engine intake air is brought 


4 f 
| A # qf 2 - 
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forward rather close to the propeller blades and ea shield 
is formed by inclining the front of the scoop as shown 
to conform to the flow at the position where the intake 
is located, 29 that particles passing in front of the forward 
edge will be carried for the most part past the farther 
A filter can be fitted to the scoop 


‘ —43Y Buildings, 
C.2, price 1s. each. | 


| opposite sides of a workpiece may be ground. [pn this 
| case, a shoulder is ground at each end of a traverse of the 
| workpiece. Angular and curved shoulders may also be 
| ground. By the use of the invention a centreless grinder 
|may be employed where at present “ plunge cyt » 
| methods, with or without axial reciprocation of the 
| grinding wheel, have to be employed. (Accepted Febru. 
| ary 25, 1944.) 


STEAM ENGINES, BOILERS, ETC 
557,607. Steam-Sealed Turbine Glands. W. H. Allen, 
| Sons and Company, Limited, of Bedford, and A. ¢. 
| Hutchinson, of Bedford. (2 Figs.) August 26, 1949. 
| The invention is an automatic control device for regu- 
| lating the supply of steam to steam-sealed glanijs of 
| turbines, which is both robust and accurate. Branch 

pipes 1, la from the main steam pipe 2 are connected to 
the high- and low-pressure glands 4, 4a of the turbine jp 
| the usual position adopted for the supply of « aling 
|}steam. In place of the usual vents, the glands are respec- 
| tively provided with pipe lines 5 and 5a, which lead to a 
condenser 6 of the surface contact type for the condensing 


| of the leak-off steam. The ejector air pump secondary 
condenser of the plant is convenient for this purpose, 
The flow of steam from the pipes to the condenser jg 
controlled by three-way valves 6a, 6b, so that the steam 


may be passed to the condenser or alternatively to atmo- 
sphere at 7. The element of a remote reading thermo- 
meter is accommodated in a compartment on the steam 
line from each of the glands at 8 and 8a to indicate the 
| sealing condition of each gland. The sensitive elements 
are connected to dial gauges in the engine room. The 
sensitive element 8 of the thermometer for the highb- 
pressure gland 4 is in or adjacent to an expansible steam 
flow pipe or thermostat control. The automatic contro! 
can be arranged to regulate the steam supply to both 
the high-pressure and the low-pressure glands, but usually 
it is necessary only to control the supply of steam to the 
high-pressure gland 4. The pipe conveying steam to the 
high-pressure gland is connected to a passage controlled 
by an automatically-operated valve, so that the steam 
supplied to the high-pressure gland is automatically 
adjusted. A by-pass with a hand-controlled valve passes 
| the steam directly to the gland instead of through the 


| 


| side of the entrance. 
|}and air-directing vanes can be added in front of the 
filter, such vanes being adjustable to an incline that will | 
help the action and divide the air flow if desired. They 
| could be controllable with a retractable undercarriage or 


The fund was established in 1927, at the sugges- 


|ground and the engine 


variable-pitch airscrew and could be arranged to close | 


off the entry altogether when the aircraft is on the 
stationary. (Accepted Feb- 
ruary 28, 1944.) 
MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 
559,604. Grinding Machine. The Churchill Machine 


which has since been increased to over 129 million | Tool Company, Limited, of Broadheath, and H. Long- 


francs. The fund is mainly devoted to fundamental 
scientific research, but several committees have been 
appointed, the objects of which are to apply the results 
of research to industry. The handbook, which has 
been compiled by Mr. Walter Ford, is well written and 
most attractively produced. Two maps of Belgium, 
the one political and the other industrial, are included 
and lists of place names in English, French and Flemish 
given. From the latter we note that the famous 
Belgian engineering and metallurgical centre may be 
spelt either Liége or Lidge. The book is published for 
the Belgian Information Office by Messrs. Evans 
Brothers, Limited, Montague House, Russell-square, 
London, W.C.1, and the price is 2s. net. 

Bristol Engineering Directory.—The seventh annual 
edition, that for 1944, of the Bristol Engineering Direc- 
tory, has recently been issued by the Bristol Engineering 
Manufacturers’ Association. It contains an alphabeti- 
cal list of manufacturers and suppliers in the Bristol 
area and a classified index of trades. In other sections 
are to be found an outline of the objects, activities and 
details of membership of the Association and lists of 
its officers and member firms. A chapter on the impor- 
tance of Bristol as “ The Gateway of the West ” and 
reproductions of photographs of locomotives, ships, 
omnibuses and aeroplanes produced by local firms, are 
also included. Copies of the Directory are obtainable 
gratis on application to the secretary, Bristol Engineer- 
ing Manufacturers’ Association, 104, Filton-avenue, 
Bristol, 7. 





TRANSVAAL GOLD PrRopvucTION.—The output of gold 
in the Transvaal during June totalled 1,038,331 fine oz., 
as compared with 1,064,572 fine oz. in June, 1943. 





| thorpe, of Broadheath. 
|The invention is a centreless grinding or abrading 


(6 Figs.) October 14, 1942.— 


machine. Its object is to provide means for adapt- 
ing the machine to grind workpieces having one or 





ba 
} passage controlled by the automatic valve. 


An expan- 
| sible steam flow tube 10 of copper, externally exposed 
| to atmosphere, is inserted in the circuit of the leak-off 
| steam to the condenser 6. This detector tube is mounted 
| in an elbow connected to a length of the leak-off steam 
pipe 5, the flexibility of which permits displacement of 
the elbow as the tube expands or contracts in accordance 


with the rate of steam flow. The end of the pipe remote 
from the elbow is secured in a plate which is rigidly 
located. The elbow carries a knife edge, which acts as 





the pivot of a short lever 12 bearing on an upper knife 
| edge located in a fixed plate. A spring mounted in 4 
| housing 14 constitutes an overload protection should 
the device jam. The outer end of the short lever is 
connected to an operating spindle of the automatic valve 
16, which is mounted in a rigid housing. The spring 
acting on the lever 12 consists of a heavy part to safe- 
guard the device and a lighter part housed in a hollow 
| plunger on which the upper knife edge is formed to 
| take up the slack by keeping the knife edges in contact 
| with the lever when the apparatus is cold. In the exit 
| from the tube is mounted the sensitive element 8 of the 
| thermometer for indicating the condition of the sealing 
steam in the high-pressure gland. The expansion of the 
| tube moves the elbow knife edge backwards and thrusts 


more shoulders in order to produce sharp corners at the 
shoulder. The grinding wheels a and the regulating or 

















J r ' 
a - 
control wheels 6 are set at an angle to one another in| the valve-operating spindle to close the valve 16, while 
order to cause the workpiece z between them to travel | the contraction of the tube relieves the pressure on the 
across the wheels. A stop or abutment c is provided | spindle and the steam pressure causes the valve 16 to 


against which the workpiece bears due to the angular | open. If the turbine load has been reduced the stage 
disposition of the grinding and regulating wheels, the | pressure falls so that more steam is needed to maintain 
stop or abutment being capable of reciprocation by | the sealing of the high-pressure gland. The initial effect 
the handle d, rod ¢ and lever f. Stops f’ limit the range | of this reduction in load decreases the steam passing 
of the reciprocations. In Fig. 1 the workpiece has three | through the leak-off pipe 5 to the copper tube 10, with 
shoulders at g, A and i which are to be ground by side the result that the tube cools and contracts, so that the 
faces of the grinding wheels. Normally the relative | valve 16 is opened to supply the additional sealing steam 
angular disposition of the grinding and regulating wheel | requred to the gland 4 and the flow of leak-off steam is 
causes the workpiece to travel to the right when the restored to its normal value. The thermometer indica- 
sides of the wheels a, grind the shoulders g, A and i. | tions can be checked from time to time by operating the 
| The handle d is then manipulated to reciprocate the | three-way cocks 6a, 6b, so as to pass the leak-off steam 
| work across the face of the grinding wheels to grind the | ff»m both glands temporarily to the atmosphere at 7. 
| cylindrical faces of the workpiece. The shoulders at the ' ( dccepted November 26, 1943.) 
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SIGHTING OF ANTI-AIR- 
CRAFT GUNS. 
By F. W. Carter, Sco.D., F.R.S. 


Our knowledge of the trajectory of a projectile 
fired from a rifled gun is quite empirical, for exact 
mathematics furnishes little beyond the parabolic 
trajectory that would be followed if the projectile 
travelled in vacuo. For the purpose of sighting a 
gun on its target, however, it is important not only 
that the shape of the trajectory should be known 
with a certain degree of accuracy, but that the time 
of flight to any given point of the trajectory should 
also be known. The deviation of the trajectory 
from parabolic form is due to forces arising from air 
resistance, a matter on which we have but scant 
empirical knowledge, quite inadequate for the 
purpose of computing the trajectory. Nevertheless, 
an a posteriori analysis of the subject is not merely 
interesting, but is a necessary preliminary to the 
attainment of correct sighting. 

It is well known that a certain minimum spin is 
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one, P (Fig. 1), in the direction of the current and 
due to its deflection ; the other, Q, due to the spin, 
which tends to aid the current on one side and to 
oppose it on the other, thereby increasing the 
pressure on the side where the currents oppose above 
that on which they co-operate. The forces P and 
Q may be asumed to act at the centre of gravity of 
the projectile, and to be accompanied by couples 
G and H, the magnitudes of which depend on the 
forces and on their incidence. In the case of P, 
since the deflection of the air takes place principally 
at the nose, the centre of pressure is probably ahead 
of the centre of gravity. In the case of Q, however, 
which depends on the circulation of the air, since 
this is clearly zero at the nose and increases continu- 
ally during the small fraction of a second required 
for the passage of the projectile, the centre of pres- 
sure is probably behind the centre of gravity. The 
| axes of G and H are accordingly opposed in direction 
to Q and P, respectively, as shown in Fig. 3. 

Little satisfying to the mathematician can be said 
of the values of P,Q, Gand H. Since, however, the 
cross current of air varies as the sine of the angle 











Fig. 1. P ii 
4 Rigs. Fig. 3. P 
' N | 
mF 
ee 
oO 
i 
| G 
Reosd (6346.8.) ual “ENGINEERING 
(e346) c . a 
Fig.4 
ts BT) ; ere | et 
| 
o-6 - — G 7 
(8346.£.) 














0-5 + ————_+ j— 
| 
o-4-———_+——____+_ ___; _____| 
| | | | 
0-3}—______-}—_____ $+ —________j 
' ' } 
* era ede amen Se 
i ae ewe eee 
a MT Ris. ee ce De eee 
0 1 2 3 4 
(8346.0) 2 “ENGINERRING™ 


needed to make the projectile follow a stable course, 
and formule for determining the minimum have 
been proposed.* As is usual in stable motion, the 
actual motion consists of a progressive motion 
accompanied by an oscillation about it. The centre 
of gravity of the projectile travels in a spiral of 


of yaw (i.e., the angle 5 between the direction of 
| motion and the axis of spin), it is a reasonable sur- 
|mise that these quantities also vary substantially 
as sin 6. For the rest, they depend principally on 
the form and velocity of the projectile and on its 
rate of spin. We accordingly change the notation 
‘and write P sin 8, Q sin 5, G sin 8, H sin 8, instead 


of P, Q, G, H, respectively. Since the velocity and, | 


pe rg K y . pe eg 
| eos / K sin gt + \/ axe Vm sin YK sin 6gt 


| to a smaller extent, the rate of spin, decrease as the 
| projectile progresses, these quantities decrease and 
| the yaw increases to the extent required by the 


curvature of the trajectory. With regard to P and | 


|G, it is generally assumed that the total resistance 
|to a projectile varies approximately as the square 
| of the velocity and as the area of cross section of the 
| space through which it passes. This may be taken 
|as the order of P; but, since there is lateral drift, 


| we must assume the constant of variation greater 


for the cross current than for the head-on current. 


With regard to Q and H, the only parallel problem If 


small radius about a certain mean path. The pre- | for which an exact solution has been found is that 


sent analysis is concerned solely with this mean 


path, for the oscillation is unimportant in respect | bout it, the fluid motion being irrotational. The | Hence 


of sighting. 

A projectile of usual form, travelling through still 
air in its mean trajectory, maintains its axis of spin 
almost tangential to the trajectory ; therein behav- 
ing in a totally different manner from a similar pro- 
jectile in vacuo, which would maintain its axis of 
spin in the direction in which it was fired. The 
deviation of the axis of spin from the direction of 
motion gives rise to air resistance forces which 
exert a torque on the spinning projectile and cause 
it to precess at the exact rate required to make it | 
follow the trajectory. 

_A current of air crossing a spinning projectile at 
right angles to its axis causes a drag on it which may 
be deemed composed of two orthogonal elements ; 








* See Notes on Dynamics, by Sir G. Greenhill, page 206. 





of a cylinder in a uniform stream having circulation 


pressure in this case, however—proportional to the 


velocity of the stream and to the circulation—is | 


many times greater than that with which we are 
concerned, referring as it does to a steady state of 
motion and not, as here, to an initial state. If we 
adopt, as a reasonable surmise, that, during the very 
short time of passage of the projectile, the circula- 
tion varies as the first power of the time, the presstrre 
at a particular distance from the nose, assuming it 
to vary jointly as the cross current and the circula- 
tion, then varies as the velocity of the projectile, as 
the sine of the yaw, as the time, and as the rate of 
spin. But the velocity multiplied by the time is 
the distance from the nose ; hence Q is independent 
of the velocity of the projectile. It is not possible 


to compute the yaw, though the order of it can be 


possibly at extreme range, is small—a few degrees 
at most—as may also be inferred from the rapidity 
of oscillation about the mean trajectory (10 or 20 
times per second) which implies strong control for 
small changes in yaw. 

In addition to the forces P sin 5, Q sin 3, at right 
angles to the axis of spin, there is a resisting force 
R cos & in the line of this axis; and this may be 
assumed to pass through the centre of gravity. If, 
in Fig. 2, O V is the direction of motion and O N 
that of the axis of spin, the angle V O N is the yaw, 
8, and the forces acting on the projectile may 
be resolved into: — R cos* § — P sin® 8 in the 
direction of motion; (P — R) sin 8 cos 8 at right 
angles to the motion, in the plane of yaw; and 
Q sin 5 at right angles to the plane of yaw. 

Take rectangular axes, the first in the direction of 
the trajectory, the second in the vertical plane, 
and the third horizontal. Let the plane of yaw 
make an angle ¢ with the vertical plane, as in Fig. 3, 
which looks along the trajectory. If @ is the eleva- 
tion of the trajectory, the force system acting on 
the projectile at the instant may be resolved into 
the forces 

—Mg sin 6 — R cos* 6 — P sin® § - (a) 
in the direction of the trajectory ; 
Mg cos @ — (P — R)sin & cos cos ¢ — Qsin Ssin ¢ (8) 
| in the vertical plane and downwards at right angles 
| to the trajectory ; and 
(P — R) sin 5 cos dsin ¢ — Qsindcos ¢. (c) 
horizontally to the right ; with the couples 
G sin sin ¢ + Hsin d cos ¢ . - @ 
causing precession downwards in the vertical plane, 
and 
G sin § cos ¢ — Hsin sin ¢. - (e) 
causing precession to the right. 

If ds is an element of the trajectory, we deduce 
from (a) that 

uot = — Mg sin @ — R cos? § — P sin? §. . (1) 
In this equation @ varies with s, although, except 
for extreme range, its variation is not great; and, 
for the present purpose, which is to determine the 
dependence of the time of flight on the elevation, we 
shall assume it constant at some mean value, such 
as the elevation of the target. Moreover, we shall 
| assume the resistance terms to vary as the square of 
| the velocity. Equation (1) then takes the form, 


d?8 - {ds\? : 
#3+([«(4) + sin @] ¢=0 . (2) 











It varies as the calibre and, except 


estimated. 


where K is a constant. In lb.-ft.-second units, its 
order is a few times 10-? divided by the calibre in 
feet. The solution of (2) is 


=eKgs . . @ . (3) 


where V,, is the muzzle velocity. Expanding the 


| circular functions, the arguments of which are 
small, yields 





» ain — 
1+KV,g¢— =! (14+ S*2*) sin 9 


DAI 


re 7 
. K ce (a + SSe8") sint @ — = exon (4) 





t the value of ¢ for the same range, s, when 0 = 0 





1+KVygt = ekg. ‘ - (5) 
=a SS ( ~ RNa 
t—t Ve 1 3 sin 6 ‘ee 


to a sufficient approximation. Thus ¢ can be 
found for any range and elevation if it is known 
for elevation zero, or, with a little more trouble, 
if it is known for another elevation. 

The assumption that the resistance varies as the 
square of the velocity is unlikely to be better than 
a rough approximation, and, moreover, the length 
of the trajectory is greater than the range, although 
no distinction has been made between them. [f, 
therefore, equation (5) be used to determine K for 
a series of points on the known trajectory, this will 
probably be found to vary a little with the range. 
If it is desired to use a single value of K, it should 
be chosen to suit a long range; for the term in- 
volving K varies as the cube of the time, and its 
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influence decreases rapidly for shorter ranges. In I wg' = k[Gsin ¢ + Hos ¢) V. - (dy | The angular movement of the sight required py 
deducing the correction for elevation, the terms | Similarly, from formula (c), the rate of precession of drift y is 
neglected were negative, so that the correction i8/the axis of spin about the perpendicular to the | , ¥y K Vn gt 
somewhat in excess of the fact ; and, moreover, the | trajectory in the vertical plane is = [1 t+KVagt — log dK Vega | (9 
elevation of the target is probably somewhat in [(P — R) cos 8 sin ¢ — Qcos 4] }' m 4 m9) 
excess of the appropriate mean elevation of the | = ————— WV —————k 08 9. (12) | in the direction of v. Putting z = K V,, gf, this a 
trajectory. Now iff is put instead of ¢ on the right hos eniitan 
hand side of (6), (¢ being a known time), the right and, from formula (e), . , 
hand side is reduced in value, and the formula, I w[(P — R) cos S sin ¢ — Q cos ¢] y Kecelis- l | a 

=[Goos¢—Hsin¢gJMV. . . (13) | 8 3 log (1 + 2). 20) 


it—f 





gt (14 tasty 
2Vn 3 


is unlikely to be less representative of the facts, 


sin @. (7) | ; , se : roe ; 
Equations (10) to (13) show generally the — vad | The quantity within brackets is plotted against ; 
— of the forces of air resistance ; but they are |; Fig. 4, page 121. Since the appropriate moy 
of little practical utility, since our knowledge of Gr '. ey tgp = a. 
ee oe : agg |of the sight is l to v e a 
although much more amenable to calculation. these forces and of their incidence is quite inade- |. me age proportions o v and in the same 
In formula (5), the first term is proportional to aie direction, it can be resolved into components, on 
i Si . , : lirected horizontally across the trajectory 
ce and ll tier terme to sin 2 nce the Tw | TS: oregoing dacumion has oon based on the| sted horizontally acon the tector on he 
a vd th salir then oe 6 it is a fair assump- | #4mption that the projectile moves through still | rents are proportional to the corres ioe ben 
an th pt ays J Saat ates ees 6, endl ae air. Actually, however, this is rarely the case, and ponents of the wind to the time of fl ht pov 
on aes Gh 6 Opa . *P 8 | allowances must be made for the effects of wind. , Agana ae ight, and toa 
sin 8 = k cos 0, formula (6) may be written - per : . . | function of this time which varies but little. The 
. In still air, the current which affects the projectile | ie ene : f the wi , 
; ; ~~ ‘ ponents of the wind might be deduced 
\ (P — R) cos 8 cos ¢ + Qsin ¢ | is directly opposed to the motion, and for the pur- | f he indicati f Pi } : 
Mig-— eA Seen! —kjcos@ (f) | of caniamatien, we chal call ie the actliehl | rom the indications of Pitot tubes set in appro. 
: : E : ae ie 4 aan wee ti ded of the | priate directions and moving with the gun or with 
The air resistance tends to uplift the projectile, | wind. In general, the current is compounded of the | the line of sight of the target. 
and thus makes its trajectory flatter than if it were actual and artificial winds. In so far as the actual In the foregoing analysis, the target has bee 
fired in vacuo. The quantity within brackets in — ~~ the direction of the moe, 5 affects the | assumed stationary; but the target of on anti. 
(f) may be regarded as a spurious gravity, varying | — - fight, > ~ _* se _ =, — aircraft gun is moving rapidly, and is usually ver 
from point to point. It will be denoted by g’ and | motion, it causes @ drift in ite own direction. We available as a target for a few minutes. In general 
is related to the so-called sophisticated gravity, f, | take u as the component in the line of motion and het canep and Ghuctien’ off tasent aa an , 
which can be deduced from observation, by the | ¥ perpendicular thereto ; v may be positive or nega- celta! Geen af Gee, of Ga ena anging, 
equation tive, and v may be in any direction at right angles to 8 projectile must be 
‘eft | the line of motion. It is not possible that u and v 
ifet= | | gdtdt. .  . (8) |can be other than estimates, based on data quite | 
f <0 40- . _ | insufficient to furnish expectation of reliability ; that 
The question naturally arises whether f, having} js jn the case of a gun fired from the ground. For 
been found on a horizontal range, — be assumed | 4 gun fired from an aircraft, the effective wind is 
sae apply - = yor ee See | the opposite of the air speed of the aircraft itself, 
approximewon. = Cah Cimy 5S Se y ©xperl- | and may be supposed known. 
ence. The angular deviation needed in the eel Consider first a following wind, u. The equation 
sight, however, can be written in the form ft cos @ between distance and time corresponding with 
equation (2) is 


declared, applicable to a future instant sufficiently 
remote to allow not only for the time of flight itself, 
but also for the time required to adjust the sight 
for the time of flight, and to attain a steady state 
of motion in the adjustment. This should be the 
duty of the operator responsible for finding the 
range, who should also declare the appropriate 
instant for firing. The assumption is naturally 
made that the target is moving uniformly in a 
substantially straight line—-evasive action cannot 
be predicted. 


2 2 . e . ‘: ° 
as. [K ds «) . ole a| 0% . (4 In Fig. 5, on page 121, ifG isthe gun, P the position 


where V, is the mean speed of the projectile ; and | 


the real question is whether or not V, is substantially de dt of the target at the instant of firing, and Q its posi- 
independent of @. Both f and V, decrease with | This is of the same form as equation (2), but with | tion when the projectile reaches it, the declared 
increase of range, but their ratio increases, though | s — ut in place of s. Hence the solution is time of flight should correspond with range GQ 
its variation is much less than that of V,. Now if, _ and the gun should be directed ahead of the sight 
f P , co V Ksin @gt by angle PGQ. (The triangle PGQ may, of 

be plotted for the horizontal range, not against course, be in any plane.) The angle P GQ is the 


ve = 
range, but against time, the curve so obtained may | 4 We V,, sin 4/K sin B91 |exow eKgs. (15) | angular velocity of the line of sight of the target 
be found practically applicable to an elevated range, sin 6 as seen from the gun, multiplied by the time of 
the longer time required for such range supplying | K gktbeing small, we may write e*9"' =1+ Kgut; flight of the projectile. The angular displacement 





, , f , | and, toa sufficient approximation, we get, in place | of the sight should be the product of these two 
a needed increase in the value of V, If this should | of (6), factors, and in the plane of motion of the target 


prove to be sufficient, the adjustment of the gun | Po ee Ll (: _ KVag ‘) sino—<-t. 16) which passes through the gun. 

sight would be proportional to the time, to cos 6, | «© 8V— ‘ : Vn The foregoing analysis shows the problem of 

and to a function of the time which does not vary | Thus the correction of the time needed to allow for | directing the firimy of anti-aircraft guns to be one 

greatly ; but if not, the latter function would depend of difficulty and some complexity, especially having 

also on @. : regard to the short time available for its solution 
The formula (c) is related in a similar manner to} Next consider a wind, v, blowing at right angles in the case of a particular target. The gun sight 

the lateral drift of the projectile. If we define | to the trajectory. We have seen that, in still air,| should be devised as far as possible to be self- 


| a following wind, u, is 





an acceleration f‘ by the formula the projectile takes such a yaw as causes the reaction | adjusting as regards the factors involved, and this 
yf | | (P — R) cos 8sin ¢ — Qcos ¢ kdtdt | of the air to make it follow the trajectory. When | can be done as to both the angular velocity of the 
f .. eee ee os | there is a cross wind the reaction of the air, although | line of sight with the movement of the target, and 


; . (9) | slightly different on account of the change in the | to the elevation of the gun. Other adjustments 
the reasoning of the last section again applies—the trajectory, is not greatly different, and it is sub-| required should be as few and simple as possible. 
Sent dietitian lt Ce eee tate fitcos 0 in q | Stantially true to say that the acute angle between It will have been seen that all the adjustments of 
— B Se 3V, 'the axis of the projectile and the direction of the | the sight involve the factor t—the time of flight of 
lateral direction. Now f? is small compared with /, | resultant wind is the same as the yaw in still air ;| the projectile—and if this can be effected for all 
, P - — or that the yaw in the wind is compounded of the | by a single adjustment, much will have been gained. 
and if we write y for ‘>> the angular deviation of the | F a There aan (1) an adjustment for the drop of 
sight needed to take account both of drop and drift kee f , 
makes an angle y with the vertical. There is no| artificial and resultant winds. The main effect of | *he projectile, or for eg function of the time of 
a priori reason, however, to expect y to be substan- | the cross wind is accordingly to change the resistance | flight which, as explained, may or may not involve 
tially constant, and it must be considered a function | from a quantity approximately proportional to V*| the elevation, but which does not vary rapidly ; 
of t. | in the direction of the artificial wind, to a quantity | (2) an adjustment for drift, which, as has been 
If C is the curvature of the trajectory, or rather | approximately proportional to V* + v* in the direc- | shown requires only that (1) should be made in 
that of its projection on the vertical plane through | tion of the resultant wind. The latter has a com- |, plane at a small angle with the vertical; and 
its tangent, the acceleration along the inward-drawn | ponent proportional substantially to v V, in the | (3) an adjustment for wind, varying as its velocity, 
norma! is  V*. Hence C V* = g' cos @. Moreover, | direction of v. Hence the equation of the drift, y, | and as a function of the time of flight which changes 


yaw in still air, with the angle arc tan a between 





the rate of turning of the normal, which is the rate | caused by the cross wind is so little that it may generally be taken as constant. 
of precession of the axis of spin about the horizontal d?y Sant ds 'Since the adjustment (2) is small and (3) is un- 
—_ > P df OF Fn ge dt’ Ba certain, these may be made ahead, leaving only the 
2=CV= a . (10) | where K has the same significance as before. Assum- | adjustment for time of flight and for the drop of the 

ing s given by equation (5), equation (17) yields | projectile to be made between the moment of 


| declaring ¢ and the moment of firing. Moreover, if 
cv (1+ KV, gt)log(1 + KV, gt) | the adjustment for drop should be found independ- 

|ent of the elevation of the gun, these two adjust- 
|ments can be correlated and made by a single 
| movement. 


If I is the moment of inertia of the projectile about | 
its axis, and w the rate of spin ; from formula (d) = 
Iw = (Gsin ¢ + Hos ¢)sin 3 K Vm 
= [Gsin ¢ + H cos ¢] k cos 8, | 
giving, with (10), 


-KVngt} he ate eo Se 
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Heaviside'’s Operational Calculus Made Easy. By Dr. 
T. H. TuRNEY. London: Chapman and Hall, Limited. 
(Price 10s. 6d., net.) 

Tus book aims at providing a first introduction to 

Heaviside’s method of solving the general circuit pro- 

blem of determining the current flowing at any 

time in any given linear circuit in response to an 
applied voltage of assigned form. Heaviside de- 
noted the operation of derivation with respect to 
time by the symbol p and showed that this operator 
could be divorced from the function with which it 
is normally associated, and manipulated as an 
independent algebraic entity. The discovery that 
pis amenable to the rules of algebra, and the possi- 
bility of interpreting the various algebraic relations 
involving p, constitute the basis of Heaviside’s 

Operational Calculus. 

Dr. Turney first shows how the Heaviside operator 
arises when inductances and capacitances enter as 
circuit components. He then proceeds to discuss 
the response of more practical types of circuit, in 
which resistance is also included, to the Heaviside 
“unit voltage,” characterised by a zero value for 
negative values of time, an abrupt transition to the 
value unity at the origin of time, and the subsequent 
maintenance of that value throughout all positive 
values of time. The solutions are obtained by 
means of the expansion theorem which forms the 
subject of Chapter III. A juster appreciation of 


the power of the Heaviside Calculus can be gained | 


from its application to the propagation of signals 


along cables, which occupies Chapter [V, and which | 


led Heaviside himself to develop the “ distortion- 
less ” cable, as is explained in the following chapter. 

The remainder of the book discusses the relation 
that the work of Heaviside bears to that of Fourier 
and seeks to justify Heaviside’s methods by the 
use of the exponential, which, in Dr. Turney’s 
view, is of fundamental significance in this connec- 
tion. The treatment is somewhat uneven. The first 
five chapters appear to have been written for the 
reader of such rudimentary mathematical attain- 


‘ d 
ments as to need to be told that “dI in does | 


not mean d times I but a little bit of I,” and to 
require the substitution of a long division with all 
the steps set out for a multinomial expansion. 
Similarly, the appendix on “The Principles of 
Ordinary Calculus” could quite well be replaced 
by a reference to S. P. Thompson’s classic little 
Calculus Made Easy. The last two chapters, on 
the other hand, are on a very different plane and 
introduce mathematical concepts of an advanced 
character. They are profoundly suggestive and 
could profitably have been extended at the expense 
of much of the earlier elementary mathematical 
exposition. The style is, as the author states, 
both “ free and conversational '’—excessively so in 
certain respects, as in such a sentence as “ the unit 
of inductance is the henry, after Henry who did 
experiments on these lines.” No serious misprints 
were noted, but it seems curious for an electrical 
engineer to denote the imaginary unit by ¢ in the 
earlier chapters and by j in the later chapters. 





Studien tiber das elastische V erhalten von Briickengewdlben 
einschliesslich des Zusammenwirkens mit dem Aufbau. 
By Dr. AsD-EL-Aziz EL-ARousy. Ziirich: A. G. 
Gebr. Leemann and Co. (Price, 12 Swiss Francs.] 

In the design of arched bridges it is usual to con- 

sider the arch independently of the superstructure, 

and vice versa. The neglect of the combined action 
of these two components results generally in over- 
estimating the working stresses in the arch and 
under-estimating them in the superstructure. In 
most cases, the superstructure is a system of con- 
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| important bridges, analysis by models has supplied 


very valuable information. 

The present bulletin, No. 13 in the series issued, 
through Messrs. Leemann, by the Institute for 
Statics of the Ziirich Polytechnic, is confined to 
systems where the superstructure is supported 
either on columns or on cross walls. In the first 
part the deformations of the arch acting by itself 
are investigated, the method adopted being that 
developed by Professor Ritter, in which the stati- 
cally determinate system to which the arch is 
reduced is that of a simply supported beam. For- 
mule and diagrams are given for the arch encastré 
and for the two-hinged arch. The diagrams illus- 
trate the effect of the variation of the centre-line 
and of the moment of inertia on the elastic behaviour 
of the arch. The influence of a change of tempera- 
ture, shrinkage and of movements of the support 
(horizontal, vertical and rotational) are also included. 

The second part deals with the combined action 
of arch and superstructure. Such combined action 
does not occur for the dead weight of the super- 
structure but only for live load, change of tempera- 
ture and movements of the supports. Three 
different methods of analysis have been published 
already and are briefly summarised. The first 
method is easily applicable for the usual types of 
arched bridges, but requires long calculations in 
solving the system of linear equations, since each 
equation contains a large number of unknowns. 
The second method has the advantage that the 
number of unknowns in each equation is reduced to 
three, but this method is only suitable for polygonal 
| arches, with the moment of inertia constant within 
|each panel. The third method is the simplest, but 
is approximate and applicable only in special cases. 

The author suggests a fourth method which 
combines the advantages of the first two. In order 
to restrict the nuntber of unknowns in each equation 
to three, the calculation is carried out by successive 
approximation (“‘iteration’’). This gives satis- 
factory results after two or three trials. The appli- 





| cation is illustrated by various examples showing 
|the influence of the relative stiffness of arch and 
| superstructure on the distribution of bending mo- 
|ments. The method is equally applicable to arches 
with suspended roadways. The amount of work 
involved in the calculation increases with increasing 


| number of panels. The author has proved that, for 


| systems comprising not less than eight panels, the 
| approximate method is sufficiently accurate. 


Higher Surveying. By Dr. Artuur Lovat Higarns. 

London: Macmillan and Company. [Price 25s., net.) 
Tuts book is primarily intended for the use of 
examinees ; after each chapter there are numerous 
questions which almost exhaust the permutations 
and combinations of the examiner’s subject-matter. 
Was it by oversight, deliberate mistake or a grim 
sense of humour that, for the chapter on tacheo- 
metry, the page headings over the questions appear 
as “cacheometers”’? The preface states that the 
book is for the use of advanced students and, 
therefore, much of the simpler work in connection 
with cadastral surveys is omitted. The first section 
gives a brief description of modern instruments, in 
which it is interesting to note how the war of 
1914-18 encouraged progress in design, particularly 
in reducing instrumental weight for equivalent 
accuracy of observations. 

The second, and largest, section is probably the 
part of greatest interest to the practising civil 
engineer, for it deals with the more difficult survey 
problems involved in subterranean and hydro- 
graphic work, the layout of curves, and the selection 
of alignments in relation to contours. Nature’s 
shaping of the Earth’s surface is, we suggest, too 
capricious to justify very detailed and meticulous 
formule for use with data which are themselves 
only five-point cross-sections at more or less distant 





tinuous girders on elastic supports, the movements | intervals ; but the author’s notes on the systematic 


of which induce additional stresses in the girders. 


| tabulation of arithmetical work are an interesting 


If these stresses are ignored in the design, cracks | and valuable contribution to the subject. 


may occur in the superstructure. The mathe- | 


There is a section on photographic surveying, 


matical analysis of the combination of arch and | both ground and aerial work ; and a considerable 
superstructure is rather involved, and, in the case | portion of the volume deals with geodetics. Photo- 


of arches with solid superstructure, or with side 


grammetry is a specialist subject not very likely to 


walls and a cavity between them (forming a box} come within the purview of the ordinary civil 


section), is particularly complicated. 





For a few!engineer; he may, indeed, carry out a little photo- 








graphic work and he should understand what can 
be done by experts, but the equipment as a whole 
is too expensive for offices other than those pre- 
pared to deyote their whole time to such work. 
Geodetic surveying, again, is a very specialised 
occupation. Taking into account that the book is 
designed to help the civil engineering student to 
qualify for his degree course, and bearing in mind 
that ordinary surveying is, to all intents and 
purposes, a compulsory subject for civil engineers, 
it might seem questionable whether the inclusion of 
these specialist branches is really justifiable. That, 
however, is a matter for the University Senates ; 
the author had no option but to cover the whole of 
the syllabus laid down. Fiat examen, ruat discipulus / 

The volume concludes with a section on errors 
and adjustments. The author says that “ Surveying 
may be defined from another aspect as the science 
of the control, assessment, and distribution of errors 
of observation, the subject holding a unique place 
in the application of the theory of errors.” That 
is a truly academic and rather curious aspect. The 
section has, indeed, presented opportunities for 
mathematical discussion of the theory of probability 
and, as with all instrumental work, the adjustment 
of errors must be considered, but we can hardly 
allow that careful elimination of error defines— 
that is, indicates the boundary of—the whole 
subject, though it may advertise the limits of its 
success. The quotation brings us back to the 
university attitude towards technical training. 
Should it be the provision of such information as 
the student may need in his career, or should it 
include the extension of education ? If the latter, it 
may be that the educational value might 
be enhanced, not by piling on so much mathe- 
matics in every subject, but rather through broad- 
ening the base of knowledge by a continuation of 
the humanities during the period of study. 





Integral Accounting. By JoserH S—ERMoN. London: Gee 
and Company (Publishers), Limited. [Price 25s. net). 
Iy most normal cost-accounting systems, the results 
shown differ from the trading results shown by the 
annual financial accounts and statements, and most 
company directors, accountants and secretaries will 
appreciate that a considerable expenditure of time 
is usually necessary to reconcile these two sets of 
In this book, Mr. Sermon advocates a 
method of avoiding the difficulty by combining 
the cost-accounting system with the normal account- 
ing system so as to constitute one entity. The cost 
accounts and their correlated accounts in the normal 
accounts are kept in agreement in all their stages ; 
the costings thus become an integral part of the 
normal financial accounting system and there can 
be no differences to reconcile. It is claimed that, 
under the system proposed, complete sets of cost 
accounts, together with profit and loss accounts 
and balance sheets, can be readily prepared monthly. 
With stock and work in progress being brought 
into account at their proper values, and anticipated 
prospective losses on customers’ orders in progress 
and actual expenditure on revenue orders in pro- 
gress being written off month by month, with any 
necessary depreciation or adjustment of stock being 
made, losses which commonly arise from these 
sources, and too often remain hidden for long, 
sometimes with disastrous consequences, are brought 
to the surface and never allowed to accumulate. 

The book does not deal with the principles of 
double-entry book-keeping or with those of cost 
accounting, an adequate knowledge of these sub- 
jects being assumed. There is a full explanation of 
the method, and full working instructions are pro- 
vided for putting the scheme into operation. An 
appendix gives all the necessary rulings and forms 
and a fully detailed example of the operation of the 
system. 

Mr. Roger N. Carter, M.Com., F.C.A., states in a 
foreword that, from his own knowledge, Mr. Sermon 
has been using the system continuously for about 
40 years, so that it has been well tested in the hard 
school of practical experience. The book may be 
recommended as a useful and practical contribution 
towards the problem of avoiding the differences 
which too frequently arise between the results shown 
by the normal cost accounts and those of the 
financial accounting statements. 
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VIBRATION IN SPRINGS 
WITH NON-LINEAR 
CHARACTERISTICS. 


By W. A. Tuptiy, D.Sc., M.I.Mech.E 
(Concluded from page 103.) 
IT may be concluded therefore that only if b = 1 


ean M be infinite for a finite value of but M may 


nevertheless have a large value even if } is not equal 
to 1, provided that = is large enough. Thus 


although resonance is avoided by making 6 different 
from 1, that in itself is not a safeguard against high 
magnifications, and if the difference between 6 and 
1 is only small the system may have the charac- 
teristic of a high magnification increasing continu- 
ously with rise in frequency of the external force. 
This may be regarded as more dangerous than for 
the normal case of b = 1, for then high magnification 
oceurs only in a certain restricted range of fre- 
quency. In the accompanying graph the values of 


M for values of £ from 0 to 6 and for certain values 


of 5 from 0-8 to 3 have been plotted. It shows 
that the mere change of } from 1 to something very 
near to it cannot in itself prevent the development 
of high magnifications. 

In developing equation (1) it was tacitly assumed 
that the direction of motion of the mass is always 
the same as the direction of the external force applied 
to it; in other words, that force and displacement 
are “in phase ” with each other. In that case the 
force is always tending to increase the kinetic energy 
of the system and therefore a positive sign is used 
between mv’ andcF A. Now it is known that in 
the case of forced simple-harmonic vibrations, force 
and displacement are in phase at frequencies below 
that of resonance but are “ antiphased ” at higher 
frequencies. In that condition the negative sign 
applies to the term cF A. To cover both these 
conditions in the type of system at present under 
consideration each sign should be regarded as possi- 
bly applying toc F A. When this is done the last 
term on the left-hand side of (9) is + 1 and re- 
arrangement leads to 

Pp M Fl } 
iis oy. : - (i) 
Md 

When M is large, the term + | is negligible com- 
pared with M and (10) applies. For any small value 
of M (say, less than 10) there are two distinct values 
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practice. Even in a system damped only by 





of a and so for any value of b there are two branches 


in the curve expressing the relation between ¥ and 


M. The lower value of & . 
negative sign in (11), represents the “in phase 

condition ; the higher value represents the anti- | 
phased condition. In the graph the parts of the | 
curves applying to the antiphased condition are | 
shown dotted; in the interest of clarity the com- | 
plete double curve is shown only for 6 = 1, 6 = 2, | 
and 6 = 3. It may be noted that the “ in phase ”’ | 


branch of every curve gives M = 


corresponding to the 


” 


0 and | 
that the antiphased branch of every curve gives 
M=1 for S of 2. 


1 for £ 


Except for the case b = 1, a| 


value of f greater than about 1-4 gives a large 


value of M for the “in phase” condition and a 
value of M less than | for the antiphased condition ; | 
either type of vibration may actually occur and the 
possibility of high magnification cannot be ignored. 
There is in addition a high value of M for the anti- | 
phased condition, as indicated by the chain-dotted | 
curve in the graph, but the associated type of vibra- 





tion is unstable.* For that reason it does not persist 
and consequently has no practical significance. | 
Inevitable damping influences prevent the attain- | 


ment of excessively high magnifications in actual 
| 





* S. Timoshenko : Vibration Problems in Engineering, | 
Constable, 1937. 


page 137. 





M does not exceed about 200 and in most cases it is 


hysteresis in strained metal members, the value of 


much less than that. Accepting this as a practical 
limitation, it is seen that while the condition M = 200 


is attained in a linear system when Mi is approxim- 
4 
ately unity, it is attained in other systems of the 


type under discussion for larger values of a indicated 
by 


199 

P ~ ong, 2° 9 

xu=A/ —7 = 200 om 41-8 
2008 


For values of greater than this, the only 


P 
N 
value of M is the small one corresponding to the | 
antiphased condition. Taking the positive sign in 


(11) and assuming M to be much smaller than unity, 


1 
| Soe aT 


Md 


7. 26 
M = (=) 
Pp 


’ N\20. 
if (5) is appreciably less than 





or, 





1 
re) 


y 
Value wt 


is unity, and inspection of the graph shows that $ 
must, in fact, exceed 4/2 to make M less than 1. 
For higher values of b, owing*to the “ leaning” 
|mature of the curves, a small excess of & over 
b-1 

200 2% will suffice to reach the condition in 
which M is certain to be less than unity. 

Denoting the maximum force in the spring by G, 
we have from (10), page 103, ante. 

b—1 


p (G\ 2% 
N OF ; 


Also, from (8), the natural frequency of the 
b-1 

system is proportional to (max. force in spring) 2? . 
Since N is the natural frequency for maximum 


force F, the natural frequency for maximum force G 
b—1 


oie MERE al! to t 
is N (=) , t.¢., it is equal to p. 

It is seen, therefore, that (unless prevented by 
damping) the maximum internal force in a system 
subjected to external alternating force is the maxi- 
mum force for which the natural frequency is equal 


to the frequency of the applied force. By an 
inversion of (8), it is seen that the maximum 





Expressed in another way, the condition that 


produces only a low value of M is that £ should 
b-1 


be at least 20022. In the case of b = 1, this 





internal force corresponding to frequency N is 
2b 


ng) 


This means that the internal force depends on the 


G=k 
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frequency of the external fuice rather than on its 
magnitude. True resonance in a non-linear system 
ig meaningless, but on the other hand a quasi- 


resonance occurs at all frequencies and high fre- 
quencies mean high magnifications and high internal 
forces. 


A linear system cannot respond in the same way 
to the frequency of the external force, because it 
has only one frequency of its own. When the two 
happen to coincide, however, the response would 
be more violent (in the absence of damping) than 
can occur in any non-linear system for a finite 
value of & ; in practice, damping sets about the 
same limit of magnification in both types of system. 

Shaft couplings desi to give a measure of 
torsional flexibility are sometimes provided with 
flexible elements in which the relation between load 
and deformation is not linear and it is occasionally 
claimed that this is a against severe 
torsional vibration. From the fi ing, this will 
be seen to be optimistic and it is especially se when, 
as usually happens, the coupling is used in con- 
junction with relatively flexible shafts for which the 
relation between torque and angle of twist is linear. 

The total angle of twist between the outer ends 
of the shaft is the angle of twist in the shaft plus 
the angle of twist in the coupling. As the torque 
increases, the coupling becomes progressively stiffer 
and so the twist in it becomes a smaller fraction of 
the total angle of twist. The complete assembly 
when subjected to an increasing torque thus behaves 
more and more like a shaft or coupling with a linear 
relation between torque and twist, t.e., the effect 
is somewhat similar to diminishing the value of 6 
towards unity. Occasional use has been made of 
flexible couplings of such high torsional stiffness in 
relation to that of the associated shafts that the 
combination showed a negligible departure from 
linearity of relation between torque and twist, and 
in those circumstances the special nature of the 
coupling could make no appreciable difference to 
the vibration characteristics of the system as a whole. 
In view of the dubious advantage of non-linearity, 
this is perhaps just as well. 

In a system with a linear spring characteristic, 
the effects of different loads applied together are 
simply additive, and this is a great convenience from 
the point of view of mathematical analysis. Thus 
if a steady force and a vibratory force act at the 
same time on a mass controlled by a spring, the 
resulting vibratory movements of the mass take 
place about a mean position determined by the 
static displacement of the mass by the steady force. 
This is because the stiffness of the spring is the 
same at all loads and it means, for example, that 
the application of a vibratory torque to a system of 
shafts and rotating masses will produce the same 

amplitude of torsional vibration whether other 
torques are acting at the same time or not. On the 
other hand, the methods of calculation discussed in 
this article would apply to a “ non-linear”’ shaft 
coupling only if the mean torque transmitted by it 
were zero. This is not the case in practice if the 
coupling is transmitting useful power, so that the 
results of this analysis are not strictly applicable, 
although they are reasonably accurate for the 
important case in which the vibratory torque is large 
compared with the mean torque. The error involved 
here may be presumed to be on the side of safety, 
but even if it is not, it does not invalidate the main 
object of this article which is to utter a warning 
against the danger of assuming that a non-linear 
spring characteristic prevents the development of a 
high magnification. 

The points considered above may be summarised 
as follows :— 

(1) Resonance in an undamped linear system may 
produce a higher magnification than can occur in a 
comparable non-linear system with a finite fre- 
quency of applied force, but in practice, inevitable 
damping sets about the same limit in each case. 

(2) Magnification of a certain specified minimum 
amount may occur over a wider range of frequency 
in a non-linear system than in the corresponding 
linear system. 

(3) A shaft coupling with a non-linear spring 
characteristic is not a safeguard against excessive 
torsional vibration. 
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(4) A combination of a shaft or shafts and a 
coupling as deseribed in (3) may have a spring 
characteristic only slightly different from linear and 
this tends to combine the ‘most dangerous charac- 
teristics of linear and non-linear spring systems. 

(5) In a flexible element in which load is pro- 
portional to deformation raised to a power greater 
than unity, the amplitude of the vibratory load set 
up by an external influence is that which makes the 
natural frequency of the system equal to the fre- 
quency of the external influence. 

(6) In a linear system, the magnification tends to 
zero a8 the frequency of the forced vibration rises 
in the range above the natural frequency. 

(7) In a non-linear system, rise in the frequency 
of the forced vibration may cause the magnification 
in the ‘in phase ’’ condition to rise to the limit set 
by damping irifluences, with the antiphased condition 
(giving low magnification) as an alternative possi- 
bility. If the frequency is high enough, the anti- 
phased condition is certain, and the magnification 
tends to zero as the frequency rises. 

(8) In a non-linear system the maximum internal 
force tends to become that which makes the natural 
frequency equal to the frequency of the external 
force. If damping prevents this, the antiphased 
condition occurs, and the internal force is very 
small. 





NOTES FROM SOUTH AMERICA, 


INTERNATIONAL interest has been, rightly, so centred 
upon the Monetary Conference at Bretton Woods that 
a similar conference recently held in New York has not 
attracted the attention it merited. This gathering, 
known as the Inter-American Development Conference, 
was attended by delegates from all the countries of the 
Americas, and the subsequent recommendations made 
to the various Governments covered every aspect of 
future economic relations between the countries of the 
Western Hemisphere. The United States, of course, is 
vitally interested in the results of this conference, in 
view of the anticipated post-war strengthening of 
business ties with Latin America. The resolutions 
adopted by the Inter-American Conference, so far as 
they relate to monetary ee were analogous to 
those proposed at the Bretton Woods Conference 
that is to say, the establishment of an international 
institution to pr t etary stability, relaxation 
of exchange controls, and measures to facilitate the 
transition from war to peace-time conditions. The 
programme also contained com ive resolutions 
aimed at the post-war development of Latin America, 
particularly for the protection of invested capital and 
the development of natural resources, means of trans- 
port, etc. Special attention was recommended to the 
development of the hydro-electric resources in those 
countries which, although deficient in fuel, possess 
potential water power, and where the electrification of 
industries and agriculture is vital for economic and 
social development. A further valuable proposal was 
the adoption of uniform technical standards as an aid 
to industrial development, for which purpose it was 

posed to set up a “ Pan-American Committee on 
Technical Standards.” 

It is anticipated in New York engineering circles 
that there will be a heavy import demand for machinery 
from Latin America, because of the extension of 
communications and transport facilities and public 
works projects in that area, coupled with the indus- 
trialisation programme and replacement needs. It is 
anticipated that the pent-up demand for factory 
reconstruction and conveying equipment, etc., combined 
with the elimination of German competition, should 
lead to exports of industrial machinery to Latin 
America being substantially above the pre-war level. 
In fact, a figure of 100,000,000 U.S. dols. is mentioned 
in New York as the probable value of exports of 
industrial machinery to Latin America in 1945. It is 
pointed out that the Pan-American Highway has greatly 
stimulated road building, while water supply systems 
in many countries are in need of improvement. Heavy 
demand is anticipated for such constructional machi- 
nery as concrete mixers, graders, rollers, asphalt 
spreaders, rock crushers and sweepers ; bridge-building 
materials, such as cable, structural steel and steel 
reinforcing rods ; water supply systems, cast-iron pipps, 
internal-combustion engines, and conveying equipment. 
Although Argentina’s foreign trade during the first five 
months of 1944—the latest for which figures are avail- 
able—showed a general increase compared with the 
corresponding period of 1943, there is still an acute 
shortage of imported goods, such as fuel, machinery, and 
spare parts, which is having serious effects upon the 
transport services. Due to arrears in payments on the 











debentures of the City of Buenos Aires Transport 


Corporation, held by the Argentine Government, the 
latter is to take over the administration of the Cor- 
poration. Although Argentina’s general prosperity 
continues in 8 contrast to political obscurities, some 
concern arises from the strong official nationalistic 
policy, evidenced by measures aimed at the expro- 
priation of public utility services. A recent —— 
decree provides for the protection of national industries 
by means of additional customs duties, subsidies, 
import quotas, and even the complete prohibition of 
imports. is measure is so far-reaching that it would 
ap to be limited only by the discretion of the 
Advisory Council for Fostering Industry, which the 
decree itself creates. The ostensible purpose of the 
decree is to protect Argentine ind inst “ unfair” 
foreign competition, and still more to ensure the needs 
of national defence. It seems probable that, in the 
future, foreign firms might find it profitable to set up 
ts in Argentina so as to overcome tariff barriers. 

e Argentine Government is believed to be very 
desirous to its own armament industry. It is 
felt, however, that the Government-owned military 
factories will be unable to achieve their purpose fully 
unless Argentina as a whole becomes industrialised. 
In this connection, the Minister of War, ne on 
June 10 at the foundation of a chair of National Defence 
at the University of La Plata, claimed that national 
defence required a powerful domestic heavy industry 
and referred to the creation of the Department of 
Military Factories (Direccién General de Fabricaciones 
Militares). On June 15 this department invited 
tenders, called for September 16, 1944, for the creation 
of a mixed company, partly Government-owned and 
partly privately-owned, for the production of up to 
150,000 tons ee of pig-iron and other semi- 
finished products. works may be built at any 
of the ports on the Parana River served by the Central 
Argentine Railway or on the State Railways between 
Buenos Aires and Rosario. Preference will. be given 
to tenders from Argentine firms already engaged in the 
iron industry. The purpose is “to provide for the 
country’s needs in time of crisis and, above all, for 
national defence.” The installations will comprise not 
only the producing plant, but also a rolling-mill with 
a capacity of 350,000 tons annually. So far as possible, 
scrap iron and the products of Argentine iron-mines 
will be used. The Argentine Ministry of War further 
announced on June 17, 1944, that a similar company 
had been formed to exploit chrome deposits in the 
province of Cérdoba. capital is 2,500,000 pesos, 


: | of which two-fifths will be supplied by the Department 


of Military Factories and the rest by a group of nine 
private shareholders. The President of the new com- 
pany will represent the State. A further tine 
decree, of May 20, authorised expenditure by the 
National Irrigation Department of 5,843,185 pesos on 
building a dam on the Rio Quinto, at La Florida, in 
the province of San Luis, and 2,855,138 pesos on the 
construction of an aqueduct from La Florida to the 
dam of Cruz de Piedra, in the same province. The 
execution of these works will assist in the economic 
development of the province by opening up large 
tracts of land for agriculture, supplying drinking water 
for the population, and additionally diminishing the 
effects of floods in important agricultural zones in the 
south of the province of Cordoba. 

At the Inter-American Development Conference in 
New York, already referred to, a number of pro 4 
based on the official economic policy adopted by the 
Brazilian Government, were accepted by the Confer- 
ence. Among them were the development of hydro- 
electric power; adequate equipment for all means of 
transport ; development of the Merchant Marine ; and 
the adoption of new arrangements whereby machinery 
and equipment for Brazilian industries can be obtained 
on conditions of repayment over 25 years, with interest 
at 2 per cent. and a delayed redemption service. 
Already, the State of Sio Paulo authorities have under 
consideration the erection of a number of power stations 
to provide current for the electrification of railways 
and for industrial purposes. One of the most important 
of these schemes is a station on the River Capivary to 
provide 60,000 h.p. for the Sorocabana Railway. 
Another is to harness the Piracuama Falls at Pindamon- 
hangaba to supply 2,400 h.p. for the Campos do Jordio 
Railway. Yet another is considering the utilisation 
of the Marimbondo Falls to produce several hundred 
thousand horse-power, part of which would enable the 
Araraquara Railway to be electrified. The most 
ambitious scheme is that for diverting the River 
Parahybuna and taking the water through a five- 
kilometre tunnel to the seaward side of a mountain 
range. This scheme is considered capable of producing 
a million horse-power which could be used for indus- 
trial s. Further benefits from these and 
similar sleet would be the supply of electricity to 
the farms and agricultural industries of the State. 
Among similar projects in Brazil, a drought area of 
more than 260,000 square miles, in the States of 
Maranhio, Piauhy, and Ceara, is to be converted into a 
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fertile productive region by irrigation projects now | 


nearing completion ; and the State of Sio Paulo has | 
opened a credit of 35,000,000 cruzieros, part of an | 


amount to be expended in increasing the water supply | 
to the municipality of Sio Paulo. The plans, which 
have now been approved, provide for a supply to meet 
the needs of 3,000,000 inhabitants in the urban area, a 
total which is expected to be reached by 1965. 

With reference to the newly created “‘ Equipment 
Certificates’ in Brazil (representing excess profits 
placed to reserve for re-equipping manufacturing indus- 
tries, ete., after the war), the Minister of Finance 
recently made it clear that such certificates would be 
confined to purchases abroad, and would not be 
employed in the purchase of machinery manufactured 
in Brazil, at least for the time being, in view of the 
uneconomic prices ruling there. Illustrating the growth 
in the rubber industry, it is estimated that the output 
of t in Brazil should amount to 500,000 in 1944, 
the bulk being manufactured in the State of Séo Paulo ; 
and that local consumption may be placed at between 
300,000 and 350,000 a year, thus leaving some 150,000 
to 200,000 for export. Regarding progress in the 
establishment of technical standards, representatives of 
the railway companies, manufacturers, and the Sao 
Paulo Branch of the Brazilian Standards Association | 
have been holding meetings recently to consider the 
establishment of standard t for certain implements 
used by the railways (shovels, picks, etc.) and manufac- 
tured locally ; it is stated that it is hoped to reach an 
agreement shortly. The Brazilian Textile Mission, 
now visiting the United States, is discussing among 
other things the possibilities of purchasing textile 
machinery valued at approximately 100,000,000 U.S. 
dollars, for post-war delivery. According to an official 
report, it is calculated that, by adopting certain mea- 
sures (including improvements in the production and 
preparation of raw cotton fibre, the re-equipment of 
mills, and the use of better technical processes in tex- | 
tiles manufacture), the present low individual output 
of cotton textiles in Brazil could be doubled. The sub- 
stitution of the bulk of existing out-of-date looms by 
automatic looms is particularly recommended. The 
principal suppliers of textile machinery and equipment 
in 1943 were : Great Britain, with 55 per cent. of the 
total value imported (against 42 per cent. for the 
ten-year period 1933 to 1942); Switzerland, 28 per 
cent. (6 per cent.) ; the United States, 11 per cent. 
(15 per cent.) ; and Argentina, 6 per cent. 

Chile's trade returns for the year 1943, just available, | 
show that progress towards greater Chilean manufactur- | 
ing capacity, to replace goods formerly imported, is | 
very marked. For example, the official Chilean Produc- 
tion Development Corporation, which recently shipped 
from the United States a complete cement plant, is also 
constructing several hydro-electric plants and a copper- 
wire mill, and is now engaged in obtaining a steel mill 
and in conducting a petroleum survey in Chile. Plans 
are also under way to improve the forestry industries. 
This Corporation was created by the Chilean Govern- 
ment in 1939 to foster the development of national | 
industries. Most of the financing of this development 
has been done through long-term loans obtained from | 
the Import-Export Bank of Washington. It has been 
announced officially that the Chilean Government pro- | 
poses to submit to Congress a Bill dealing with a special | 
Plan for Public Works, involving an expenditure of | 
over 50,000,0001. sterling, to be financed by internal | 
and external loans. The Plan will cover a period of | 
five or six years, and includes the construction, com- 
pletion and improvement of roads, bridges, railways, | 
irrigation and water-works, port facilities, public build- 


ings, etc. 




















BRITISH COLUMBIA FOREST RESEARCH LABORATORY.— | 
The Government of British Columbia is to establish a | 
Forest Research Laboratory at the University of the | 
Province, Vancouver. Industry and the Dominion 
Government are participating in the scheme. 

ActrvE CARBON FROM WATTLE Woop.—We are 
informed that research at the South African Fuel Research 
Institute, Pretoria, has resulted in the preparation of a 
highly active carbon from wattle wood. The product is 


being used for oil regeneration and decolourising. | 
| 





CANADIAN Paciric Ratway.—Faced with the neces- 
sity of replacing after the war about 600 locomotives 
of all types, some nearly 40 years old, with new units, | 
the Canadian Pacific Railway is building two trial | 
engines at its Angus shops. The first of these was com- | 
pleted in May, and the second was expected to be ready 


a month later. The locomotives are of a relatively light | 


4-6-2 passenger type, intended for service within the most | 
restricted track and bridge limits on the system. One is | 
to be operated and kept under observation in eastern | 
Canada while the other will serve under similar conditions 

in western Canada. 
in the Angus shops since 1931. 
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TRANSPORTABLE STEEL AIRCRAFT HANGAR. 
(For Description, see Opposite Page.) 
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Fie. 2. Compierep ARcH. 


PAPER MANUFACTURE IN THE UNITED STATES.— 
According to statistics issued by the American Bureau of 
Census, the production of paper and paper board in the 
United States, during 1943, amounted to 17,036,000 tons, 
as compared with 17,086,000 tons in 1942, a decline of 
50,000 tons. 


Rat TRANSPORT AND COAL PrRoOpUcTION.—The 
Statistical Digest recently issued by the Ministry of Fuel 
and Power (Command Paper No. 6538) reveals that 
although 1,905,300 tons of coal were lost to this country 
from all causes other than absenteeism, in South Wales 
and Monmouthshire during the 15 months ended 
March 31, 1944, rail-transport difficulties, or want of 
wagons, were only responsible for the loss of 1,320 tons, 


or 0-069 per cent. of the total. 


UNIVERSITY SCHOLARSHIPS FOR NUFFIELD APPREN- 


These are the first units to be built | TI1ces.—The first three scholarships in a scheme instituted 
| by the Nuffield organisation have recently been awarded. 





The scheme is open to all Nuffield apprentices having not 
less than three years’ service. The winners are Mr. 
H. T. Hunnisett, who is 20 years of age, Mr. R. 8. 
Slatcher, who is 19, and Mr. P. J. Gosling, who is 20. 
Successful candidates take a mechanical engineering. 
electrical engineering, or some other approved degree 
course at the University of Birmingham, normally for 
three years, but, in exceptional cases, a fourth year may 
be allowed for research work or for a post-graduate course 
in a special branch of engineering. Each scholarship 
covers tuition and examination fees up to 75l. a year, 
with a maintenance allowance of 1751. a year. The 
scholarships are awarded on the results of the National 
Certificate examination after a three years’ course at 4 
Nuffield factory and a technical college. Each candidate 
is finally interviewed by the scholarship selection com- 
mittee at Birmingham University. Scholarship winners 
will return to one of the Nuffield works for part of each 
long vacation, and, after leaving the University, their 
services will be retained by the Nuffield organisation for 
not less than three years at a mutually agreed salary. 
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TRANSPORTABLE STEEL AIRCRAFT 
HANGAR. 


Tue steel aircraft hangar illustrated on this and the 
opposite pages can be dismantled when it has fulfilled 
its purpose on one particular site; the units of which 
it is composed can then be packed in small bulk for 
transit, and re-erected rapidly on a new site. The first 
hangar of this type to be constructed was originally 
erected in Maryland and afterwards dismantled and 
re-erected in Florida. The hangar described below, 
however, has been erected at the National Airport, 
Washington, D.C. The design was prepared and the 
parts manufactured by Messrs. American Rolling Mill 
Company, Middletown, Ohio, U.S.A., the erection 
being effected by the construction division of Messrs. 
Armco Drainage and Metal Products, Incorporated, of 
the same town. The grading of the site, construction 
of the concrete footings and the paving of the floor 
was carried out by the U.S. Engineer forces under the 
district engineer, Colonel J. M. Johnson. 

The hangar, as will be evident from Figs. 1 and 2, 
is of the arched type without side walls. The clear 
height inside is 48 ft. at the centre, and the width, 
measured at a height of 15 ft. above the floor level, 
is 160 ft.; the overall length is 200 ft. The design 
conditions allow for a snow load of 20 lb. per square 
foot, a wind velocity of 90 m.p.h., and a concentrated 
roof load of 200 Ib. at any one point. The guiding 
principles underlying the design were, firstly, the con- 
servation of steel by the use of lightweight pressed 
structural steel members ; secondly, the use of simple 
erection equipment; and, thirdly, a minimum space 
requirement for the transport of the component parts. 
As can be seen by an inspection of Figs. 1 and 2, 
Opposite, the arches are built up of a number of rela- 
tively short Warren girders, which are first assembled 
on the ground, as shown in Fig. 3, on this page, and then 


ASSEMBLY OF ArcH UNITs. 


FounpaTion Plate aNnp Aron Hinge. 











bolted together with butt straps on the top and bottom 
members, as shown in Fig. 4. These members consist 
of light pressed-steel channels, though the cross-section 
differs from the conventional channel in having the 
side webs folded over parallel to the bottom web. This 
construction can be distinguished in Fig. 4, and, of 
course, adds to the stiffness of the member, though its 
object is to form flanges to which the roof can be 
bolted. The diagonal bracing between the top and 
bottom members of the arch is formed by approxi- 
mately box section members flattened at the ends 
where they are bolted to the channels ; they are clearly 
shown in Figs. 2 and 4. 

All the arches are assembled on the ground, three 
being partly visible in Fig. 2. They are pitched at 
17 ft. 6 in. and their ends are seated on corrugated 
base plates on concrete footings, One of these base- 
plates is shown in Fig. 5, from which it will be realised 
that the arch girder is hinged to the baseplate at one 
edge. Reference to Fig. 2 will make the object of 
this arrangement more clear, since it will be evident 
that a complete arch can be turned from the horizontal 
position seen on the right to the vertical position seen 
on the left without displacement of the base. The rods 
seen in the bottom left-hand corner of Fig. 2 are ties 
which prevent the bases from spreading outwards due 
to the thrust. They are of heavy section and are 
tightened by turnbuckles. The method of connecting 
them to the base is shown in Fig. 5, on the right of 
which illustration a diagonal stay can be seen entering 
a trench. This stay is connected to an anchor plate 
buried in the ground and gives additional lateral 
stability to the whole structure. The ties between the 
bases are covered by the hangar floor when this is in 
place. The arches are secured to one another in the 
direction of the length of the hangar by four struts, 
one of which is prominent in Fig. 2, The bays at each 
end of the hangar have a strut at each joint of the 








Fic. 4. Burr Srrap oF Arca Units. 





Fic. 6. AssemBty or Roor MEMBERS. 


arch units and the els thus formed are, moreover, 
cross-braced with diagonal tie rods fitted with turn- 
buckles. 

All the arches are tied together by the roof, part of 
which can be seen in place in Fig. 1, and is more clearly 
visible in Fig. 6. The roof consists of panels of pressed 
steel of channel section. Here, again, the side webs 
are folded over at the top and then again downwards. 
This makes a stiff interlocking covering and the folded 
webs function as purlins. It will be observed in 
Fig. 6 that the panels are not all of equal width; they 
are, in fact, arranged successively in widths of 14 in., 
10 in. and 8in. This arrangement has no constructional 
significance and has been adopted simply to enable 
the panels to be nested conveniently for transport. 
The ends of the panels are bolted to the flanges of the 
webs of the top members of the arches. The edges of 
the panels of adjacent bays do not butt against one 
another, as is evident in Fig. 1. The channel of the 
top member forms a rainwater gutter, the metal being 
suitably protected by a waterproof layer. The top of 
the roof carries a ventilating ridge, which gives about 
five changes of air per hour in the interior. 

The erection of the complete arches is readily effected 
by turning them on the base hinges. One arch is seen 
being thus raised in Fig. 1. In this case, the first two 
arches were raised by means of a mobile crane having 
a 60-ft. jib, but the other arches were raised as shown 
by means of two poles 40 ft. in height, over the tops 
of which tackle was led to a mobile winch. The poles 
were not rigidly fixed, but merely served to direct the 
pull of the tackle during the first part of the operation. 
They were allowed to fall away backwards, towards 
the winch when the arch approached the vertical 
position. The erection of a single arch is said to take 
only 15 minutes. The erection of the roof panels was 
a simple matter, since the webs formed a ladder for 
the workmen, as seen in Fig. 6, and the individual 
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panels were light to handle. The complete structure 


includes an external lean-to building along each side 
of the hangar to provide space for offices and shops, 
but it will be obvious that the wings of the building 
internally, where the headroom is insufficient to accom- 
modate aircraft, provide ample storage space for tools, 
spare parts, etc. One end of the hangar was covered 
in by panels of the same type as those used for the 
roof and the other end was similarly covered except 
for the space occupied. by the doors. The doors extend 
the full width of the hangar for a height of 20 ft., 
though at the centre is a door 14 ft. wide by 40 ft. 
high. The door units are carried on rails and are run 
into towers at each side of the hangar. It may be 
mentioned that the hangar now at Florida, which, 
incidentally, is not so large as the one at Washington, 
has a canvas door suspended, curtain-fashion, from the 
underside of the end arch. 





TAPER-ROLLER BEARINGS OF THE 
L.M.S.R. TURBINE LOCOMOTIVE. 


Is the concluding portion, on page 136, of this issue, 
of Mr. E. 8. Cox’s paper on “*‘ Locomotive Axleboxes,” 
read on April 20 before the Institution of Locomotive 
Engineers, reference was made to the adoption of 
Timken taper-roller bearings for the engine and tender 
axles of the well-known “ Turbomotive ” built at the 
Crewe shops of the London Midland and Scottish Rail- 
way in 1935 to the design of Sir William Stainer, then 
chief mechanical engineer. This 4-6-2 locomotive, the 
fey unit of which consists of two steam turbines, one 
or ahead and the other for reverse running, built by 
Messrs. Metropolitan-Vickers Electrical 
Limited, was described and illustrated on page 10 of 
our 140th volume (1935) and a further article, on pages 
524 and 552 of the same volume, was devoted to the 
bearings, drawings and half-tone illustrations of which 
accompanied the description. 

The ‘Turbomotive” has now completed some 
250,000 miles in service. By courtesy of Mr. C. E. 
Fairburn, M.A., the present chief mechanical engineer 
of the L.M.S. Railway, and of Messrs. British Timken, 
Limited, we are able to reproduce on 130, four 
illustrations showing the excellent condition of these 
bearings after a quarter of a million miles’ running. 
Fig. 1 shows a bearing of the leading bogie ; Fig. 2, one 
of the main driving-axle bearings ; Fig. 3, a bearing of 
one of the coupled axles ; and Fig. 4, a bearing of the 
trailing Bissel truck. All the bearings, we understand, 
were found on examination to be in ect condition ; 
a fact of particular interest in the case of the driving- 
axle i in view of the heavy loading to which 
they are subjected. The static load on this axle was 
22,700 lb. per journal, but the actual resultant load, 
due to the dynamic augment, reached 144,000 Ib., a 
ratio of approximately 7:1. It is stated that the 
locomotive is to go back into service for a further 
100,000 miles. 





SALVAGE COLLECTION ON THE Rartways.—tThe four 
main-line railway companies in Great Britain and the 
London Passenger Transport Board have collected one 
million tone of salvage since the outbreak of hostilities. 
This is made up of scrap metal, waste paper, rags, 
textiles, twine, rope and rubber. In addition, well over 
14 million bottles have been salvaged, and more than 
3% million used razor blades have been collected from 
the travelling public. 

FILMSTRIPS ON STATISTICAL QUALITY CONTROL.—The 
Director of Publications, H.M. Stationery Office, has 
sent us two filmstrips (Nos. 40 and 42) dealing with 
“ Statistical Quality Control,” together with accom- 
panying lecture notes. A filmstrip, it may be recalled, 
is a strip of flexible transparent material carrying 
photographic images and adapted for optical pro- 
jection. The two new filmstrips, which, for con- 
venience, have been joined and are issued as a single 
strip, have been prepared by the Board of Education 
for the convenience of those who have to give to persons 
possessing a very elementary knowledge of workshop 
mathematics the simplest explanation of the statistical 
quality control chart based on dimensions. The points 
dealt with in the course of the lecture include the sequence 
chart, the relation between natural limits and drawing 
tolerances, the normal frequency curve, standard devia- 
tion, and the setting of limits from drawing tolerances. 
The filmstrips are made in accordance with British 
Standard Specification No. 777-1938, and each frame 
measures 36 mm. long by 24 mm. wide. The strips are 
intended to be shown from suitable projectors, but, for 
use in standard lanterns, they may be cut into lengths 
of two frames and two such lengths fixed between 
standard cover glasses 34 in. square. Copies of the film- 
strips and the accompanying lecture notes can be 
purchased directly from H.M. Stationery Office, York 
House, Kingsway, London, W.C.2 ,the price being 10s. net. 








INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Graduate to Associate Member.—Thomas Desmond 
Hudson Andrews, Gloucester; Edgar William Baily, 
B.Sc. (Eng.) (Lond.), Redhill ; George Baines. Preston ; 
Lutz Bernhardt, B.Sc. (Eng.) (Lond.), London; Ro 
Burton, Doncaster; Howard Vincent Campbe 
Néwport, Mon.; Frederick William Charlwood, 
London; Lieut. (E.) William Thomas Derek Clark, 
M.A. (Cantab.), R.N.; Lieut. Frederick Arthur 
Glanvill Clement, R.E.M.E.; George Herbert Ivan 
Cornwell, Harrow Weald ; Philip Ritchie Cruickshank, 
B.Se. (Bristol), Manchester ; Lieut. Iiltyd Bleddyn 
Edwards, B.Se. (Wales), R.E.M.E.; Charles Henry 
Ellis, Kettering; Herbert Hallas, Huddersfield ; 
Farnworth Hartup, B.Sc.Tech. (Manch.), Teddington ; 
P.-O. George Amos Hinton, B.A. (Cantab.), R.A.F. ; 
David Siegfried Holmes, Leeds; Leonard Jones, 
Manchester; Robert Kinley, Bradford; Captain 
Roderick Malcolm Mortimer Lamb, R.E.; Douglas 
Stanley Lock, B.Sc. (Leeds), Cheltenham; Gerald 
Longfoot, Sheffield; John Angus MacDonald, Wood- 
bridge; Claude Reginald Thomas Matthews, Farn- 
borough, Hants. ; George Edward Moore, Manchester ; 
John Alan Morrison, B.Se. (Eng.) (Lond.), 
Bristol ; John Gabriel Parkes, B.A. (Cantab.), Bristol ; 
Richard Rochell, Huddersfield ; Lieut. (E.) John Peter 
Sandison, B.Sc. (B’ham), R.N.; John Thomas Stevens, 
Brighouse; Iain Maxwell Stewart, B.Sc. (Glas.), 
Glasgow ; Leonard Stubbs, Lincoln; Sheung Hong 
Sung, B.Sc. (Hi Kong), Manchester ; — John 
Lewis Waldie, R.E.M.E.; Sydney Wilde, hester. 


Instrrution OF ELecrricaL ENGINEERS. 


Associate to Associate Member.—Arthur Pearce, 
Marlow, Bucks. 

Graduate to Associate Member.—Gordon John Aitchi- 
son, B.E., Liverpool; Arthur Ambrose Atkins, B.Sc. 
(Eng.), London, 8.E.12; Desmond Bailey, Croydon ; 

Godfrey Bonson, M.A., London, W.2; Ronald 
Bowyer, Leigh, Lancs.; Basil John Bradford, Iver, 
Bucks. ; William Ridgewell Chalmers, B.Sc., Chester ; 
Norman H Codling, London, 8.E.18; William 
Norman on: eit, Hants. ; James MacMillan 
Cowan, B.Sc., Havant; Alfred Charles Delamare, 
Ilford; Jan D. J. de Necker, Pietermaritzburg, Natal : 
Cyril Ernest Easterling, B.Sc., Harpenden, Herts. ; 
Robert Franks, B.Eng., Chesterfield; Miss Dorothy 
Ellen M. Garfitt, B.Se. Tech., Sale, Cheshire ; Robert 
James Gent, Newcastle, Staffs.; Kenneth Barrington 
Gilby, B.E., Wellington, N.Z.; John Archibald W. 
Gill, M.Sc., B.Se. (Eng.), Epsom; Emile William 
Goodman, B.A., Bath; John Alwyn Gray, Rochester ; 
Maurice Ernest Harper, Greenford, Middx. ; Norman 
Stephen Hubbard, Masindi, Uganda; George For- 
rester Ki trick, Glasgow; John Alan Lamond, 
B.Se. (Eng.), London, N.10.; Alfred Spencer Larkin, 
New Milton, Hants.; Ivan Jack W. Lewis, Wembley ; 
George Char-Kee Ma., B.Sc. (Eng.), Manchester ; 
George Gray MacFarlane, B.Sc., Great Malvern ; 
John Alexander McIntyre, B.Sc. (Eng.), Luton; 
Roderick Macleod, Glasgow; George Arthur Mears, 
Bexley; John a Millar, Kendal, Westmorland ; 
Walter William Mills, B.Eng., Evesham ; David Pear- 
son Muirhead, Glasgow. 





BOOKS RECEIVED. 


United States National Bureau of Standards. Miscel- 
laneous Publication M174. American Standard Build- 
ing Code Requirements for Masonry. By the Sectional 
Committee on Building Code Requirements and Good 
Practice Recommendations for Masonry. Approved by 
the American Standards Association as American 
Standard A41.1-1944. Washington: Superintendent of 
Documents. [Price 10 cents.) 

Association of Scientific Workers. Science in the Universities. 
Report Submitted to the University Grants Commitice 
of the Treasury. London: Offices of the Association, 
Hanover House, 73, High Holborn, W.C.1. [Price 1s.) 

The British Electrical and Allied Manufacturers’ Associa- 
tion (Incorporated). Publication No. 119-1944. 
Classification (According to the Welding Position and 
Suitability for Deep Penetration) of Arc Welding 
Electrodes for Welding Mild Steel (Hand Operated). 
Issued under the authority of the Are Welding Elec- 
trode Section. London: Offices of the Association, 
36/38, Kingsway, W.C.2. [Price 1s. net.] 

Chemical Industries. Edited by L. IVanovazky. Nineteenth 
edition, enlarged and revised. London: Leonard 
Hill Limited, 17, Stratford-place, W.1. [Price 15s.] 

Mitteilungen aus dem Institut fiir Thermodynamik und 
Verbre otorenbau. Eidgendssische Technische 
Hochschule Ziirich. No.3. Temperaturen und Warme- 
fluss in Auspuffventilen von Dieselmotoren. By Dr. 

IvVAR DROISHAMMER. Ziirich, 2: A.-G. Gebr. Lee- 

mann und Co., Stockerstrasse 64. [Price 4.40 Swiss 

frans.] 











PERSONAL. 


Sir ALEXANDER ROGER and Sir EUGENE RAMspey 
have relinquished their seats on the board of directors 
of the Birmingham Smali Arms Company, Limited, Sir 
Alexander Roger served as chairman of the company 
from December, 1932, until November, 1939. F 

Lt.-CoL. R. W. BuTiLer, M.Inst.C.E., has returneg to 
his former post as Divisional Road Engineer for the 
Eastern Division, on his release from military service, 4¢ 
the outbreak of the war he was loaned to the War Office 
and appointed Assistant Director on the Staff of the 
Engineer-in-Chief, where he continued to serve unt 
released on June 30 last, at the request of the Ministry 
of War Transport. 

Mr. N. R. Ewssorr, B.A. (Cantab.), LL.B. 
A.M.Inst.C.E., A.M.I.E.E., Borough Electrical Engineer, 
Gravesend Corporation Electric Supply, has been 
appointed to succeed Mr. A. E. MCKENZIE, M.I.E.E. 
M.1.Mech.E., as Chief Electrical Engineer and Manager, 
Wimbledon Corporation Electric Supply. 

Mr. J. K. SWALes, M.C., M.Inst.C.E., has retired from 
the position of general manager and engineer, City of 
Sheffield Waterworks Undertaking, after serving in this 
capacity for 14 years. From 1919 until 1930, he was 
engineer and manager of Bolton Corporation Waterworks. 

Mr. Frank B. LEONARD, A.M.I.E.E., deputy chief 
engineer, St. Marylebone Metropolitan Borough Electric 
Supply, is shortly to retire. He has served the St. Mary- 
lebone Borough Council for 39 years. 

Dr. P. Kaprrza, F.R.S., Director of the Institute for 
Physical Problems of the Academy of Sciences of the 
U.S.S.R., Moscow, has been awarded the Order of Lenin 
for his services in physical research. 

Mr. H. A. SkEntTon, A.K.C., A.M.LE.E., who has 
served on the staff of the British Aluminium Company, 
Limited, for 42 years, the last 30 of which have been 
spent as manager at Foyers, Inverness-shire, has retired. 


Mr. C. 8. Le Cuatr, M.I.Mech.E., who has been with 
Tecalemit, Limited, for ten years in the capacity of chief 
engineer, has been appointed technical director. Mr. 
E. G. Tayior, formerly general sales manager, has now 
been made sales director; he has been with the firm for 
over 20 years. 

Mr. H. T. Grrrines, who was formerly technical repre- 
sentative of the Deloro Smelting and Refining Company, 
Limited, in the Midland area, has been appointed sales 
manager. Mr. Gittings has been succeeded as technical 
representative by Mr. A. WILtrams, formerly with 
Messrs. H. W. Ward and Company, Limited. 

Mr. W. A. Roy, a factory superintendent on the staff 
of Metropolitan-Vickers Electrical Company, Limited, 
has been elected chairman of the Manchester branch of 
the Institute of Welding for the 1944-45 session. 


Messrs. ATLAS Dieset Company, Liomrrep, inform us 
that as the output of BriTisH AUXILIARIES, LIMITED. 
now consist mainly of British Polar Diesel engines, made 
under licence from A. B. Atlas Diesel, Stockholm, it has 
been decided that the name of the company should be 
changed to BriTisH POLAR ENGINES, LIMITED, as being 
more appropriate. Messrs. Atlas Diesel Company will 
continue to act as the sole selling agents and all inquiries 
and orders for British Polar engines and spare parts 
should continue to be addressed to them. 

Mr. F. LonostrerH THompson, B.Sc. (Eng.), 
A.M. Inst.C.E., F.S.1., past president of the Town 
Planning Institute, has been appointed county planning 
adviser for Essex. 

Tue DvKe or Bucctevcn, P.C., G.C.V.O., and Mr. 
ARNOLD InmAN, O.B.E., K.C., have been elected hon- 
orary members of the Chartered Surveyors’ Institution. 





SwEDIsu CIVIL AVIATION.—The Swedish Aerotransport 
Company has now been in existence for 20 years. In the 
summer of 1924 its first passenger aeroplane took off 
from Stockholm and landed at Helsinki. This marked 
the beginning of regular passenger services and during 
the last 20 years the company’s aircraft have flown over 
12 million miles, carried 500,000 passengers, and conveyed 
350 million parcels and letters. 


INDUSTRIAL RADIOGRAPHY.—Messrs. Ilford, Limited. 
Ilford, London, have sent us copies of a new booklet on 
“X-Ray Dark-Room Practice” and of a leaflet on 
“Lead Screens for Industrial Radiography.” The first 
deals solely with the responsibilities of the dark-room 
operator in the routine care and processing of X-ray films. 
and the intention is to stress the avoidance of faults 
which can easily mar results. The leaflet describes lead- 
alloy screens which, it is claimed, secure a maximum 
reduction of scattered radiation reaching the film, 4 
reduction of exposure times up to 50 per cent., complete 
freedom from grain, and maximum flexibility «nd 
pliability. The sizes and prices of the various screets 








available are quoted. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scoltish Steel.—The flow of business is still unequal 
and a little uncertain, and full capacity working at 
some points has been difficult to maintain. It is stated, 
that time has been lost in some of the plate departments. 
An export order for plates which has just come to hand, 
under Government auspices, is helping the heavy plate 
industry @ little, but only short views are possible at 
the moment. An agreement, just outlined, to continue 
to operate a common shipbuilding policy between the 
Allied Nations will help steelmakers also, as it should 
tend to stabilise orders all round, and ensure a more 
regular flow of plate specifications in the closing phases 
of the war, whether in Europe or the Far East... There 
js still a brisk demand for light sections and small bars, 
and small angles are in particularly strong request for 
yarious purposes, including a wide range of shipbuilding 
and prefabrication uses. Re-rollers are sharing in this 
work satisfactorily. 

Clyde Navigation Inquiry.—It has been recently 
suggested that a single authority for the administration 
and co-ordination of navigational developments on the 
River Clyde should be set up, as a post-war recon- 
stroction plan. The Government has appointed a 
Committee of Inquiry to look into the question and 
report. The existing authorities exercising control at 
various points in the River and Firth areas have done 
their work well, but there is no effective body to direct 
development and reorganisation at large, and the part 
that air transport is expected to play in this region is 
one factor which strengthens the argument for unified 
control by a representative body composed of local 
authorities and navigational interests. A greater volume 
of business is being handled than ever, and the changes 
incidental te the termination of hostilities will call for 
clear heads and co-ordinated executive powers. Handling 
facilities at the docks have been increased enormously 
in recent years, but no doubt still greater additions of 
plant and other docking machinery will be wanted when 
the commerce of the world begins to recover from the effects 
ofthe war. The handling of labour and the regulation of 
charges are other questions which could undoubtedly be 
handled much more effectively by a single authority. 
Seotland’s dependence on export trade demands the 
highest possible efficiency on the river, and this is likely 
to be facilitated by the inquiry now commencing. 

Scottish Coal.—Merchants in the West of Scotland are 
aggrieved to find that the local Ministry people have 
decided to advance house coal prices by only 3s. 4d. 
per ton, whereas the merchants have been paying 4s. a 
ton more for supplies since August 1. The East of 
Scotland merchants are reported to have been authorised 
to pass on to the consumer the full increase charged by 
the producer, and 24d. per cwt. is to be added to all 
grades. The official contention is that West of Scotland 
prices are high enough, as, last time, the merchant gained 
4d. a ton in his favour; he has now lost 8d. The argu- 
ment for the merchant is that bags and shortweight are 
reducing his official margins, but a still more important 
factor is the reduced turnover. This latter factor has 
been aggravated in two separate ways, one being pro- 
gressive rationing, which has cut down his supply con- 
siderably. Many merchants normally handling 50 tons 
& week are now dealing with about 40 tons. Recently, 
however, the basic allocation (as reduced) has not been 
forthcoming. Lack of supplies, holidays, and prior 
demands for gasworks and other essential needs have 
reduced arrivals to a large extent, and on many days 
no coal at all has been received at the merchant’s depot. 
Wages of employees have to be maintained, and paid in 
full, whether there is work or coal available or not. If 
the men are not paid they leave, and labour forces are 
far too small to permit any further loss. 





SumMEeR ScnHoo, iy X-Ray ORYsTALLOGRAPHY.—A 
summer school in industrial X-ray crystallography is to 
be held in Cambridge from September 4 to 16. The 
arrangements will be similar to those of the school held 
last year and all inquiries should be addressed to Mr. 
G. F. Hickson, M.A., Stuart House, Mill-lane, Cambridge. 


AIRCRAFT HYDRAULIC EQUIPMENT.—The current issue 
of the Journal of the Society of Engineers contains, among 
other matters, the presidential address of Mr. Frank 
Parfett, F.S.E., on “‘ The Training of Young Engineers ”’ ; 
& paper by Mr. R. N. Cotton, of the Production Efficiency 
Board, Ministry of Aircraft Production, on “ The Plan- 
ning of Working Hours”; and a paper by Mr. R. H. 
Bound, F.R.Ae.S., F.S.E., M.I.Mech.E., A.M.I.A.E., on 
“ Aircraft Hydraulic Equipment.” The last-mentioned 
contribution, which was presented on May 1 last, contains 
34 illustrations and data on some of the latest develop- 
ments in hydraulic equipment for aircraft. It has now 
been reprinted and can be obtained, price 2s. 6d., from 
the honorary secretary of the Society, 17, Victoria-street, 
Westminster, London, 8.W.1. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—-There has been almost a complete 
shut-down of plants in the steel, engineering, tool and 
allied industries during the Bank Holiday week. Mana- 
gerial staffs and workpeople will return to comparatively 
light order books in all the primary branches of produc- 
tion and a modest accumulation of work in the finishing 
departments. There is no lack of raw and semi-finished 
materials upon which to make a start, and any new orders 
that have been received will receive prompt attention. 
Any special order is quickly dealt with now and is often 
completed before the stipulated date. Maintenance 
staffs have worked through the holiday break and have 
been able to complete the most important repair and 
renewal work required by the plant and machinery. 

South Yorkshire Coal Trade.—Supplies of coal have 
been coming through steadily. There is rather less coal 
on offer than usual early in the month, and many collieries 
have no best hards, or washed and graded steams to 
spare for the rest of August. Manufacturers are con- 
cerned not only about the 4s. advance in coal and 6s. 
advance in hard coke, but about a prospective increase 
in the cost of electric power from public utility generating 
plants. Gas charges for industrial users have been 
advanced recently with a rise in the charges for coke-oven 
gas, and no further advance is expected in the near 
future. Supplies of house coal are still short, a con- 
siderable weight of household qualities having been 
diverted to the steam-coal market. Blast-furnace and 
works coke generally are in adequate supply, but more 
patent-oven coke nuts and gas coke could be disposed of 
readily. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—It was announced at a luncheon 
of the South Wales Regional Valuation Board, held last 
week to mark the conclusion of the Board’s functions, 
that 2,788 valuations of holdings in the coalfield had 
been made and that, before the end of the year, 
16,446,375l. would be distributed as compensation to 
former royalty owners whose holdings were taken over 
by the Coal Commission. The Board was set up under 
the Coal Act of 1938, which vested all unworked coal in 
the country, as from 1942, in the Coal Commission. Fol- 
lowing the miners’ holidays with pay and the closing of 
the collieries in the area throughout the Bank Holiday 
week, the supply position on the Welsh steam-coal 
market has become more difficult. The demand remained 
active, but apart from the high priority users little fresh 
business could be entertained. Ordinary industrial users 
experienced delays in arrivals of coal under old contracts. 
Export business remained very quiet and permits were 
only being granted in respect of supplies intended under 
Government direction for the important users in the 
Mediterranean war zones and the bunkering depots. 
Order books were well filled forward for the large 
sorts, which encountered a steady demand and were 
very firm. The sized and bituminous small sorts were in 
keen demand, but were still virtually off the market and 
commanded strong values. Best dry steam smalls were 
only sparingly offered, but some of the inferiors were 
obtainable fairly readily. Cokes and patent fuel ‘were 
active. 





WorLpD DEMAND For TIN.—Statistics contained in the 
current issue of the monthly journal 7'in show that the 
world demand for metallic tin, during the ten years 
1927-37, have ranged from 104,600 tons in 1932 to 
199,100 tons in 1937. 


—In the e of a stat nt broadcast recently, Mr. 
C. B. Henderson, chairman of the United States Recon- 
struction Finance Corporation, gave some interesting 
figures regarding the dependence of the United States 
on imported manganese. He stated that, whereas home 
manganese-ore production from 1919 until 1939 averaged 
about 40,000 tons a year, the normal annual consumption 
ranged from 600,000 tons to 1,000,000 tons. While the 
United States possessed substantial deposits of manganese 
ore, most of it was of low grade. Since the entry of the 
country into the war, however, efforts had been made to 
expand the production from the manganese-ore deposits 
at Butte, Montana, and elsewhere, with the result that 
the home mines now supplied nearly 20 per cent. of the 
annual requirements of the material, against a pfe-war 
figure of only 4 per cent. Steps had also been taken to 
increase production in Cuba, Brazil, Mexico and Chile, 
and the outputs in 1942 and 1943 had been more than 
double those of 1939. Moreover, considerable quantities 
had been imported from India, South Africa and the 
Gold Coast. Although some 1,300,000 tons of manganese 
ore were now required annually, the United States had 
arranged matters in such a way that there was always 
@ year’s supply of the material in hand. 





‘Report of the Council. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


NorTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, August 19, 2 p.m., 
Neville Hall, Newcastle-upon-Tyne, 1. @) Annual 
(ii) Film: “ The Continental 
Divide Tunnel.” (iii) Film: “ Drifter Drill with Air 
Motor Feed.” 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
September 5, 6.15 p.m., The Royal Society of Arts, John 
Adam-street, Adelphi, W.C.2. General Meeting. “‘ Some 
Notes on Synthetic Rubber Oii Seal Applications,” by 
Mr. T. OC. Stott. 

INSTITUTION OF HEATING AND VENTILATING ENGI- 
NEERS.—Wednesday, September 6, 6 p.m., The Institu- 
tion of Mechanical Engineers, Storey’s-gate, St. James’s 
Park, Westminster, S.W.1. “Unit Heaters,” by Mr. 
G. L. Copping. 





NOTES FROM CLEVELAND AND 


THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—Most descriptions of iron and steel] 
are in smaller demand than has been the case for some 
time. As yet, however, there is no indication of an early 
release from control of tonnage distribution. 

Foundry Iron.—¥oundry pig is plentifal. The slack- 
ness at the light-casting plants is keeping the demand at 
a very low level and prospects of a material change for 
the better are not bright. The local output is trifling 
and much of the small tonnage passing into use at North 
East Coast works is obtained from other producing 
centres. 

Hematite Low Phosphorus and Refined Iron.—lIt is still 
difficult to increase the limited make of hematite and the 
shortage necessitates the strict adherence to the rationing 
of authorised users. Producers, however, are able to 
regulate deliveries so as to maintain steady supplies for 
urgent needs. Substantial quantities of refined iron and 
low-phosphorus grades are taken up by the requirements 
of the engineering foundries which are actively engaged. 

Manufactured Iron and Steel.—Semi-finished iron is in 
ample supply, but the continued pressure for steel semies 
renders it necessary to maintain the maximum oufput. 
Re-rollers have heavy stee] bookings, extending well into 
the autumn, and require full deliveries of billets, blooms 
and slabs te keep production at a sufficiently high level 
to maintain their supply obligations. Some branches of 
the finished-iron industry are in need of orders. Most 
finished-steel plants are still well employed, but depart- 
ments manufacturing special and alloy steels have over- 
taken the demand and new orders to follow the few con- 
tracts for heavy joists which are approaching completion 
are not easily obtained. Plate makers are able to give 
delivery at short notice, but sheet mills are still operating 
at full capacity and the output is sold well ahead. 
Specifications for light and medium sections are extensive 
and buyers are still in the market. All available parcels 
of rails, chairs and other railway materials and of pit 
props and colliery roofings are readily taken up. 

Scrap.—There are ready outlets for good heavy iron 
and steel scrap, but the lighter categories are slow of 
sale. 





FUTURE DEVELOPMENT OF Gas INDUSTRY.—The Insti- 
tution of Gas Engineers has recently issued a communi- 
cation (No. 269) entitled “The Gas Industry: Some 

Affecting Future Development.” This contains 
six communications by various authorities. The first is 
on “ The Training and Qualities of the Future Gas Engi- 
neer,” by Mr. G. C. Preston, M.Inst.C.E., M.Inst.Gas E.., 
Chief Engineer, Birmingham Corporation Gas Depart- 
ment. The second is on “ The Outlook of the Junior 
Gas Associations,” by Mr. H. Platt, M.Inst.Gas E., chair- 
man, and Mr. A. Bujnowski, M.C., M.Inst.Gas E., secre- 
tary, Executive Committee, British Junior Gas Associa- 
tions Joint Council. The third is on the subject of 
“ Research in Industry,” by Dr. J. G. King, 0.B.E., 
A.R.T.C., F.R.LC., Director, The Gas Research Board, 
and the fourth is entitled ‘‘ A Comparison of Aerated and 
Non-Aerated Burners for Gas Appliances of the Future,” 
by Mr. Arthur Forshaw, M.Sc., M.Inst.Gas E., chief 
chemist, Messrs R. and A. Main, Limited. The fifth 
contribution deals with “ The Internal Installation in 
the Post-War Home,” by Mr. R. N. Le Fevre, 
A.M.1.Mech.E., M.Inst.Gas E., officer in charge of t ain- 
ing, The Gas Light and Coke Company, and the sixth 
concerns “‘ Possible Developments in Gas Water Heating 
for the Post-War Period,” by Mr. Leopold Friedman, 
Assoc.Inst.Gas E. The offices of the Institution of Gas 
Engineers are at 1, Grosvenor-place, London, 8.W.1. 
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NATIONAL CERTIFICATES IN METALLURGY.—It had been 
expected that the scheme for National Certificates in 
Metallurgy, in which The Iron and Steel Institute, the 
[nstitution of Mining and Metallurgy and The Institute 
of Metals are co-operating with the Board of Education, 


would be launched in time to allow colleges and schools | the first examinations for the Ordinary Certificate wi 
to commence their courses in the academic year beginning | be held in 1946. Colleges and schools are being 
in September next. This, however, has proved im-| advised to this effect by the Board of Education, 8° 


practicable. The scheme will now come into operation| that as much progress as possible can be made 
so that courses will commence in September, 1945, and ' beforehand. 
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THE FUTURE OF CIVIL 
AVIATION. 


Ir will not have escaped the notice of those who 
have studied the succession of Wilbur Wright 
Memorial Lectures delivered in recent years before 
the Royal Aeronautical Society that, in the case of 
the lectures dealing with civil aviation, there is a 
striking difference between those contributed by 
American lecturers and those of British origin, in 
that the former are liberally supported by factual 
arguments whereas the latter, except where they 
quote from foreign experience, are devoted rather 
to the consideration of civil flying in the abstract. 
The reason is simple enough : there is in the United 
States, and to some extent elsewhere, a serviceable 
body of operating data accumulated by air transport 
industries which have developed naturally as normal, 
healthy, competitive commercial undertakings ; but 
in this country, as Lord Brabazon put it in his own 
Wilbur Wright Lecture in 1942, “ the Air Ministry 
for years looked upon civil aviation as a sort of 
Cinderella to be kept in the background.’’ Added 
to this fundamental handicap were the further dis- 
abilities that the British Isles, being small and well 
served by other forms of transport, had little need 
of the internal air services which might have helped 
materially to make the general public air-minded ; 
and that the same public, taught for generations to 
regard Britain as a maritime Power exclusively, 
failed almost completely to appreciate the poten- 
tialities of long-distance external air lines. 
short, it had not the background of up-to-date 
information that would have induced a feeling of 
familiarity with air problems sufficient to justify 
criticism of a Ministry which, because it was dubbed 
** Air,” was assumed only too readily to. possess 
almost a monopoly of expert knowledge. On the 
military side, in both the technical and administra- 
tive spheres, it did possess something like a mono- 
poly, because that was its primary raison d'etre ; 
but the function of dealing with civil air transport 
has always been a subsidiary interest to the Ministry, 
an attitude which must have been strengthened 
(perhaps, in the first place, induced) by the fact that 
so large a part of its existence has been passed either 
in waging air war or preparing, with very inadequate 
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financial and technical provision, to meet such an 
emergency. 


sonally, whether he likes it or not. The Atlantic 
has been flown more than 20,000 times; the whole 
country is dotted with airfields—at present almost 
exclusively military, but obviously not all destined 
to remain so or to be dismantled ; and he is seldom 
without the sound of aircraft engines in his 
ears. These educative influences are not confined 
to any one country and it should be obvious, there- 
fore, that a nation which is not to be left behind in 
the post-war race must regard them with a receptive 
mind, recognising that, while ‘‘ control” of some 
sort is essential, it should not be interpreted to mean 
only restrictive regulation, but should extend also 
to active encouragement by the most efficient means. 

It was with such views as these in mind that there 
was constituted, in 1942, the “ t Com- 
mittee on the Future of Civil Aviation,” the primary 
purpose of which was “to examine the problems 
and possibilities inherent in the future of Civil 
Aviation in general and Air Transport in particular.” 
The chairman was, and still is, Captain A. G. Lam- 
plugh, and, while the constitution purposely 
excluded those actively engaged in air transport, all 
members were in sufficiently close contact with British 
aviation to have acquired a wide knowledge of its 
various aspects. The committee presented their 
first report in May, 1943, indicating various points 
on which immediate action was felt to be desirable. 
The second report, published a few days ago, pre- 
sents the results of a more detailed consideration of 
the subject, based on a large amount of evidence 
obtained from both official and unofficial sourees, 
including leading executives of aircraft manufactur- 
ing firms and airline operators at home and overseas. 
Like the first report, the present survey is divided 
into a number of sections, in each of which there are 
set out, first, the known facts ; then, the deductions 
to be drawn from them ; and, finally, the conclusions 
reached. As a review which, perhaps, combines 
knowledge and impartiality to as great an extent as 
is likely to be achieved, the report has a strong 
claim on the attention of all who are interested in, 
or likely to be affected by, the future condition of 
civil aviation in almost any country, but especially 
in the British Isles, the prosperity of which is bound 
to be influenced materially by the eventual trends 
in air transport, whatever their direction. 

The committee are emphatic in stating that “‘ the 
policy for British international air transport should 
be reviewed ’’ with the primary object of creating a 
chain of trunk lines, over routes connecting all major 
British territories, with the necessary network of 
feeder lines, to supply local needs and to make the 
trunk lines fully effective. A secondary objective 
should be the extension of services into other terri- 
tories with which the components of the Empire 
have commercial relations or may require to develop 
them. The system of air transport thus developed 
should be self-supporting on all routes where this is 
practicable, and there should be some assurance, 
also, that British air transport obtains a fair share 
of the world’s aerial “‘ tramp trade.” 

The problems involved in the attainment of these 
ends are classified as “ political and operational ” 
and “ technical.”’ In the first category are included 
such matters as the “freedom of the air,” inter- 
national relations, the ownership and use of air 


In| bases, control of routes, licences to operate, and 


questions of administration, monopoly v. private 
enterprise, subsidies, and the whole range of con- 
siderations broadly embraced by the term “ econo- 
mics.” The technical problems are mainly those 
concerned with the design and production of the 
most suitable types of aircraft and engines, ground 
and flying equipment, and the provision, equipment, 
maintenance and operation of airports. 

The committee recommend the establishment of 
an international governmental authority to control 
such matters as standards of aircraft and airports, 
and the qualifications of operating personnel; to 
ensure uniformity in the rules of navigation, radio, 
the necessary service of meteorological information, 
customs, sanitation, quarantine, etc. ; and, in cer- 
tain cases, to exercise licensing powers. They 





advocate, also, that theré should be an international 
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controlling body of operators to regulate traffic on| 
a regional basis; and that there should be inter- | 
national recognition of freedom of transit, of facilities 
and, within reason, of commerce, subject to regula- | 
tion by the international authority previously postu- | 
lated. They urge strongly that the administrative 
control of British civil aviation should be transferred 
from the Air Ministry to the Ministry of Transport 
or to a new Ministry of Civil Aviation ; and recom- 
mend that the present Government policy of the 
single “‘ chosen instrument ”’ should be abandoned 
in favour of a policy of regulated and licensed 
private enterprise operating on a strictly commercial 
basis, either exclusively or with the retention of a 
‘*ehosen instrument ” on one route or in one area. 

In their consideration of technical problems, the 
committee are naturally somewhat handicapped by 
the necessity of confining their observations to 
general principles, whereas many—perhaps most— 
technical problems are of an ad hoc character. On 
the available evidence, however, they conclude that 
the immediate demand after the war will be for land 
aircraft rather than for flying boats, though they 
point out that the future of the flying boat should 
not be neglected. Development of both types is 
greatly hampered at present, by the circumstances 
that constructors cannot proceed even to the design 
stage until they know the operators’ requirements, 
and nothing effective can be done to formulate these 
requirements until the policy of the Government, 
concerning the future of British air transport, has 
been made known. They consider that pressure 
cabins and de-icing equipment are likely to be needed 
more on routes crossing high mountains than in 
transoceanic services, apart from the North Atlantic ; 
and they preserve an open mind regarding the future 
of jet propulsion in civil air transport, while recognis- 
ing that, if its high rate of fuel consumption can be 
reduced, this method of propulsion may become the 
standard for some types of aircraft. 

On the subject of aircraft engines for civil use, 
they express themselves as satisfied that a liquid- 
cooled engine, specially designed for the purpose, 
may prove equally as suitable for commercial 
requirements as the air-cooled radial engines at 
present in use; though the latter, especially those 
of the sleeve-valve type, are admitted to “‘ have 
attractions on the score of accessibility and ease of 
maintenance.” Modified military types, the com- 
mittee are convinced, are not satisfactory for com- 
mercial purposes, and they recommend that engine 
constructors should proceed to develop special types 
for commercial use as soon as they can ascertain the 
kind and power of unit that will be wanted. As an 
immediate post-war measure, it may be found neces- 
sary to acquire suitable American engines to meet 
civil needs, large numbers of such engines being 
likely to be available in the United States ; but the 
committee are certain that, given the opportunity, 
the British aero-engine industry will be able to 
produce all the engines required. They are very 
optimistic regarding the future development of radio 
aids to navigation, which they regard as “* probably 
the most important” of all the ground or flying 
equipment. ‘“‘ The development of radio in all its 
branches,” in their opinion, “‘ may ultimately remove 
most of the dangers at present involved in aviation. 
Take-off, flying, navigation and landing will be ren- 
dered automatic. The intervention of the human 
element may be eliminated almost entirely.” 

Finally, the report presents some general conclu- 
sions on the subject of airports, which are divided 
into three classes, according to the length of the 
runways; 2,500 yards to 3,000 yards for aircraft 
with an all-up weight in excess of 100,000 bb., 
2,000 yards for aircraft of 50,000 Ib. to 100,000 Ib., 
and 1,500 yards to 1,700 yards for aircraft below 
50,000 Ib. in weight. It is thought that the width 
of runways, given good visibility, need not be more 
than twice the wing span of the largest aircraft using 
them ; but for blind landings and bad visibility the 
minimum width should be 200 yards. These figures 
imply heavy capital outlay, but it is held that the 
operators using an airport should not be expected to 
pay charges covering interest on capital, but only 
the service cost. The committee favour the principle 
that the municipality should provide the site, and 
that the initial constructional cost should be borne 





by the State. 
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ELECTRIC PLOUGHING 
AND FIELD CULTIVATION. 


Rvprat electrification, which has made fair 
in parts of Great Britain, and considerable progress 
in some other countries, has been almost exclu- 
sively concerned with the farm house and its 
ancillary buildings. The ordinary household ameni- 
ties have been provided in the farmer’s dwelling, 
and grinding, root-cutting, water pumping and other 
operations which can be carried out by fixed or 
semi-portable plant have been conducted in, or near, 
the outbuildings. The primary farm operations, 
requiring the greatest expenditure of power, are, 
however, ploughing, land cultivation and crop lifting, 
and in no part of the world has electricity played 
more than a very minor part in their conduct. 

The obvious reason for the failure of electrically- 
driven machines to win a place in field operations 
is that, apart from battery-driven units, they are 
not self-contained, and, under present conditions, 
the battery vehicle can be left out of account in 
the consideration of electric cultivation. Mr. C. A. 
Cameron Brown has stated that “for field work 
no tractor would be a practicable proposition if it 
could not develop at least 20 h.p. A battery to 
provide this for even four hours would weigh 
between two and three tons,” while an American 
writer has said that the only solution would be 
“a new storage battery, one that weighs one-tenth 
of the present type and has ten times the capacity.” 
A development of this kind would clearly have 
repercussions far outside the sphere of farming. It 
does not appear a likely development and in the 
meantime electric cultivation will have to continue 
to rely on machines fed by some kind of trailing 
connection. There is nothing impracticable in this 
as a general proposition, and the trolley "bus may be 
quoted as an existing large-scale example of such a 
method of working. The parallel is, however, not 
very close. Trolley ‘buses follow fixed routes, but 
an electric farm tractor, if it is properly to compete 
with an oil-engine machine, must be able to roam 
over the length and breadth of scattered farm lands. 
A system operating to some extent on trolley-’bus 
lines has been developed by Messrs. Brown Boveri 
for market gardens. The cable feeding the tractor 
is suspended in loops from runners on a steel-wire 
rope extending across the plot, the loops opening or 
closing in response to the movements of the tractor. 
This is a somewhat special case and most electric 
farm tractors have been designed to be fed by a 
supply cable connected to a fixed point at one end 
of a field. In some cases, the cable trails on the 
ground ; in others, it is held in the air by a jib. 

An account of work which has been done by 
machines of this type, and also by rope-haulage 
systems, in various parts of the world, is contained 
in Technical Report, Reference W/TS, of the British 
Electrical and Allied Industries Research Associa- 
tion. This is entitled “The Application of Elec- 
tricity to Field Operations.” It has already been 
quoted above, the author being Mr. C. A. Cameron 
Brown. The extensive inquiries and research on 
which the report is based show that but little 
progress with electric land cultivation has been 
made anywhere, France, Algeria and Italy having 
the best records. The earliest instance traced was 
in France in 1879, when double-winder cable 
ploughing was attempted. Matters were clearly on 
a small scale as only 4 h.p. was developed at the 
plougl. In 1883, some branch of the Siemens 
organisation undertook electric-cultivation experi- 
ments under the auspices of the Belgian Govern- 
ment, while further work was carried out in France 
in 1886. In Germany, the matter was the subject 
of Government encouragement in 1895, by which 
time some progress seems to have been made in 
France. This early work, probably in most, or all, 
cases disappointing at the time, did lead to progress 
in some countries. At the beginning of the present 
war, electric ploughing had apparently ceased in 
Germany, but an appreciable amount was being 
carried out in Northern France and Algeria, and in 
Italy considerable progress had been made, reports 
showing that about 200 plants were in operation 
in this latter country in 1938. 

Cable ploughing would appear to be the most 
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promising sphere for the application of electricity to 
land cultivation and it is evidently the system which 
has made greatest progress. It is only applicable 
to fields of fair size, such as are not found in a large 
proportion of the farms in this country, although 
much ploughing and heavy cultivation has been 
carried out in Great Britain in the past by the 
Fowler, McLaren and Howard steam ploughing sets 
which were exported to many parts of the world, 
Mr. Cameron Brown states that both Fowler and 
McLaren sets were at one time built with electrically. 
driven winding engines. Assuming a conveniently. 
situated supply line, the electrical operation of cable 
ploughs appears in every way a practicable proce. 
dure and much of the progress in France and Algeria 
has been along these lines. The machines built by 
the Société Générale Agricole and used in the north 
of France are fitted with motors of from 100 h.p. 
to 150 h.p. and haul nine-furrow ploughs. They ar 
operated by a tapping from a high-voltage line 
through a portable transformer. The plant is ap. 
parently not self-propelled and presumably an oil- 
engine tractor is used to move it into position. 

The dominating position which the oil-engine 
tractor has taken in land cultivation is unquestion- 
ably due to its convenience and versatility, and 
electrical interests have naturally attempted to 
embody these qualifications as far as possible in 
electrical machines. The consideration that the trac- 
tor must make connection to a convenient point on 
a supply line will tend to become less serious as rural 
networks are extended, but the inconvenience of the 
connecting cable will remain. Various methods of 
dealing with the matter have been tried. In a 
Swedish system, the tractor carries a mast nearly 
20 ft. high, from the top of which the cable connects 
to a transformer feeder wagon, the paying-out of the 
cable being controlled by an automatic motor-driven 
drum on the wagon. There are variations of this 
arrangement in use, one of the most successful, on 
a small scale, being apparently that used in New 
Zealand in which the cable is kept off the ground in 
the neighbourhood of the tractor by passing it over 
a swinging jib carried by the machine. In Italy, the 
fantastic idea has been suggested that the cable 
should be supported by a balloon. On the whole, 
Mr. Cameron Brown appears to think that the most 

cable solution of the problem is the use of a 
flexible trailing cable which “ would have a sheath- 
ing capable of standing up to ground-drag for s 
reasonable length of time.” 

Looking at the whole question of electric plough- 
ing in its broader aspects, it may reasonably be 
asked why any attempt should be made to develop 
a successful system. The extension of rural elec- 
trification may increase the number of points at 
which connection may be made to a supply system, 
but even so the machines will have to be hauled into 
position by horses or by a tractor. If the latter, 
there appears no good reason why the same machine 
should not also carry out the ploughing. It would 
be quite possible to substitute oil lamps for electric 
ighting but no one would consider a campaign 
directed to that end likely to be profitable. Equally, 
why should electricity seek to replace the oil engine 
in a field for which the latter has shown itself so well 
adapted? Mr. Cameron Brown two 
answers to this question. He states that in 1939, 
there were 60,000 oil-engine tractors in this country 
and that the number is now probably “ somewhere 
between double and treble this figure.” Although 
there is no hope of replacing the whole of these 
machines by electric tractors,the extensive develop- 
ment of electric cultivation might provide a new and 
useful market for electrical manufacturers. It is. 
however, as a means of developing the rural load 
that Mr. Brown considers the matter of greatest 
importance. He states that “ it is fundamental to 
the development of a sound rural electrification that 
more substantial loads and better revenues be 
offered.”” Taking the post-war arable area in Great 
Britain as 14 million acres, this “ would represent 
an annual absorption of some 560 million horse- 
power-hours on arable field work alone.” The possi- 
bility of obtaining a reasonable proportion of this total 
load would be of great importance to supply author!- 
ties. It is suggested that a programme of experimental 
research should be put in hand, estimated to cost 
8,000. to 10,0001. for three to five years work. 
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NOTES. 


New BritisH Gun SIGHT FoR FIGHTER AIRCRAFT. 


Tue steadily increasing operational speeds of 
fighter aireraft, both Allied and German, have 
introduced new difficulties in the rapid and accurate 
sighting of the guns with which they are armed, 
while making it more necessary than ever that 
sighting adjustments should be made quickly in 
order to minimise waste of ammunition. It has 
now been revealed by the Ministry of Aircraft 
Production that the efficacy of British fighters has 
been improved materially by the adoption of a 
new pattern of sight, known as the Gyro Gun Sight 
Mark IIp, which is described officially as having 
“brought about a revolutionary change in aerial 
warfare,” by allowing fighter pilots to open effective 
fire on their opponents when both antagonists are 
travelling at speeds of more than 400 miles an 
hour, and to do so at ranges of over 400 yards 
and at angles of deflection which were regarded as 
impracticable only a few months ago. The new 
sight, it is stated, was invented and developed in 
the experimental establishments of the Ministry by 
a team headed by Professor Sir Melvill Jones, F.R.S., 
Group Captain H, Ford, Mr. A. A. Hall, Mr. B. 
Sikes, and Mr. M. Hancock, and is notable for its 
simplicity in use. On the sighting head there is a 
glass screen, measuring 4} in. by 24 in., known as 
the reflector, on which the pilot sees the aiming 
graticule (six diamonds arranged in a circle round 
a central spot) and through which he sees the enemy 
aircraft. The pilot has only two adjustments to 
make ; first, by moving a lever, to “inform” the 
sight of the type of aircraft he is attacking, and, 
second, by turning a twist grip on the throttle 
lever at his left hand, of the range at which he will 
open fire. Thereafter the electrical mechanism of 
the sight automatically makes all the necessary 
deflection allowances as the aircraft approach each 
other. The movement of the twist grip expands or 
contracts the graticule on the reflector screen, and 
the pilot sets it so as to contain exactly the wing 
span of the enemy machine. As the range shortens, 
he opens the graticule so that the wings of the enemy 
continue to span it, while keeping the central spot 
steady on some vital spot of the target. The | 
Ministry state that, although deflection shooting is 
now taking place at wide angles of attack and at 
greater ranges than hitherto, the results of air 
combats show that the efficiency of British fighters, 
as measured by the proportions of kills to actions, 
has been nearly doubled by the introduction of this 
sight, which is entitled to rank as a major British 
scientific achievement. 


THE REGIONAL ORGANISATION OF THE MINISTRY 
OF PRODUCTION. 

The seventh report, during the present Parlia- 
mentary session, of the Select Committee on National 
Expenditure is concerned with the regional organisa- 
tion of the Ministry of Production. The Committee 
on Regional Boards, presided over by Sir Walter 
Citrine, reported in May, 1942, that an efficient 
regional organisation was an essential element in 
the effective prosecution of the war; a view which 
the Government accepted. That committee also 
recommended that the Ministry of Production 
should be a supra-departmental authority to “ con- 
cert and supervise” the supply departments, and 
the Government accepted this principle as well ; 
but, in practice, the Select Committee comment, 
it has not been achieved, and in consequence the 
function of the Ministry has become mainly one of 
co-ordination, in the exercise of which it is dependent 
largely upon the efficacy of its Regional Boards. In 
a previous report, of the 1941-42 session, the Select 
Committee reviewed the steps that had been taken 
to improve war efficiency and indicated their 
intention to inquire further into the work of the 
regional organisation of the Ministry when it had 
had time to settle down to its duties. During 1943, 
they took a considerable amount of evidence from 
members of the Regional Boards, from manufac- 
turers, and from representatives of the supply 
departments, included in which there was a certain 
volume of criticism of the operations of the Boards, 
partly based on fears concerning the over-riding 
powers of the new Ministry. Since then, however, 








the Committee have carried out the promised further 
investigation, and are now of the opinion that the 
Regional Boards are definitely advantageous to the 
war effort and that their constitution, as a whole, is 
satisfactory. The conception of a Ministry of 
Production, they consider, meets a recognised need 
in that, in conjunction with the Ministry of Labour 
and National Service, it is able to take a bird’s-eye 
view of the whole productive capacity of the 
country. On the subject of the Capacity Offices 
(the work of which was outlined on page 226 of 
ENGINEERING of March 24, 1944), the Select 
Committee observe that these offices have not 
fulfilled the hopes that were originally entertained 
and that the use made of them by industry has 
been somewhat disappointing. This is partly due 
to the fact that the larger industrial firms already 
knew fairly accurately the capacity of the smaller 
firms to whom some of their work might be sublet, 
and partly to the impossibility of keeping the 
records of the Capacity Offices thoroughly up to 
date. It has been found also that some firms were 
reluctant to admit that they had any surplus 
capacity lest the disclosure should lead to the 
compulsory transfer of their labour elsewhere. 
“* Little use has been made of them [the records] 
in war conditions,’ the Committee state, “and it 
appears unlikely that the store of information 
which has been so laboriously collected will be 
drawn on to any great extent in either the tran- 
sitional or the post-war period.’’ In short, the 
records do not justify the staff employed in attempts 
to keep them up to date; but the Committee admit 
that the Capacity Offices themselves have provided 
“‘a valuable connecting link between the Ministry 
of Production and industry,’’ and recommend that 
the possibility should be examined of maintaining 
some simpler form of record, requiring less clerical 
labour. In conclusion, the Committee state that 
they “are satisfied that the present widespread 
undertakings of the Boards in the various Regions 
are of value and could not be performed under any 
such simplified arrangement’”’ as the “ whole-time 
chairman with a small secretarial staff ’’ which had 
been suggested to them as being probably all that 
was needed. 


APPRENTICE TRAINING SCHEME 
or Messrs. Brruip InpustTrRies, LimirED. 

In last week’s issue of ENGINEERING, we outlined 
the scheme for apprentice training recently instituted 
by the de Havilland Aircraft Company, Limited, a 
notable feature of which was the close link provided 
between the parent firm and their associated com- 
panies in the Dominions. Particulars of another 
““ group ” scheme, possessing similar advantages in 
the variety of training, experience and prospects that 
it offers to an apprentice, have been supplied to us 
by Messrs. Birmid Industries, Limited, Smethwick, 
an organisation of nine companies of which the 
principal units are the Birmingham Aluminium Cast- 
ing (1903) Company, Limited, and the Midland 
Motor Cylinder Company, Limited. Other com- 
ponent firms are Birmetals, Limited; Pneulec, 
Limited, makers of foundry equipment ; Dartmouth 
Auto Castings, Limited; the Perry Barr Metal 
Company, Limited, and Sterling Metals, Limited ; 
George Morgan, Limited, who produce drop stamp- 
ings; and the Exceloid Company, Limited. To- 
gether, the group covers a large proportion of the 
metallurgical requirements of the automobile and 
allied industries, and is in a position to offer an 
apprentice an introduction to a wide variety of 
skilled trades and of technical and administrative 
occupations. The apprentice-training scheme, which 
will come into operation in September, is designed 
to take full advantage of this fact, to facilitate the 
selection by the apprentice of the branch in which 
he is most likely to succeed, and to enable him to 
obtain as much technical education as he is capable 
of absorbing, up to the attainment of a university 
degree if his progress warrants it. The principles 
underlying the scheme are that workshop training 
shall proceed in association with technical training, 
but that neither shall interfere with the other ; that 
the apprentice shall be wholly a workman while in 
the factory and wholly a student at the technical 
college ; and that he shall have sufficient time 
available during both periods for normal social and 
cultural activities. The scheme covers a period of 





five years, divided into two stages, Between the ages 
of 16 and 19, the apprentice will be given a general 
knowledge of his craft and the basic technical back- 
ground needed to make him a successful tradesman, 
and will be enabled to decide in which branch of the 
business to make his career ; concurrently, of course, 
his employers and the technical college will be 
observing his progress, to decide whether he should 
be encouraged to specialise. The three-year period 
will be followed by two years’ training which may be 
devoted, according to circumstances, to craft 
specialisation in the works, or to further combined 
works and college courses if he is to follow the 
technical side of the industry. It is emphasised 
that the component companies are quite as interested 
to produce first-class craftsmen, who will be the 
chargehands and foremen of the future, as tech- 
nicians and other “ black-coated ’’ employees. Dur- 
ing the three-years period, each year will be divided 
into three terms, each of four months, two terms to 
be spent in the works and one term at the technical 
college, thus enabling the apprentice to concentrate 
his whole attention on the work in hand. Each 
apprentice will be “ paired” with two others, so 
that the foremen of the shops in which they serve 
will never be without an apprentice. The college 
courses taken will cover the curriculum necessary for 
the Ordinary National Certificate. Those who are 
to go on with craft training in the following two 
years will be encouraged to attend evening classes, 
but will not spend any more time in college day 
courses. Those who choose a technical or com- 
mercial career will have specialised training in the 
factory, but will attend the technical college for two 
further terms, to study for the Higher National 
Certificate. At the end of the five years, the com- 
pany will arrange for those whe show special aptitude 
to be given a course in another works, or even out- 
side the Birmid group ; perhaps at a foundry school, 
or, possibly, at the University of Birmingham or 
London. No premium is demanded of any appren- 
tice, and no fees are required from him. Wages will 
be paid at the established rates in the works and 
continued at the day rates during the time spent in 
the college ; and financial assistance may be granted 
in deserving cases, should this be necessary. 
MANCHESTER JOINT RESEARCH COUNCIL. 


On April 20, on the occasion of the last of a series 
of meetings arranged by the Manchester Chamber of 
Commerce on the subject of “‘ Science and Indus- 
try,’ Mr. A. H. 8S. Hinchliffe, J.P., President of the 
Chamber, announced that he had discussed with 
Sir John Stopford, M.D., F.R.S., Vice-Chancellor of 
the University of Manchester, the formation of 
a Joint Research Council, the members of which 
would be nominated by the University and the 
Chamber. We are informed that the Council, to 
be known as the Manchester Joint Research Council, 
has now been established. Its main objects will be 
to disseminate new knowledge and accelerate its 
use and application; to encourage and facilitate 
research ; to initiate discussions leading to special 
inquiries and investigations, including economic and 
sociological questions, and to engage in activities 
to bring science and industry into closer relation- 
ship. The personnel of the Council has also been 
announced, and among the representatives nomi- 
nated by the University are Professor P. M. S. 
Blackett, M.A., M.Sc., F.R.S., Professor D. R. 
Hartree, M.A., M.Sc., Ph.D., F.R.S., Professor 
Willis Jackson, D.Sc., A.M.I.E.E., F.Inst.P., Dr. 
J. E. Myers, O.B.E., J.P., A.LC., Professor W. E. 
Morton, M.Sc.Tech., Professor M. Polanyi, M.D., 
M.Sc., F.R.S., Sir John Stopford, M.D., F.R.S., 
Sir Raymond Streat, C.B.E., and Professor F. C. 
Thompson, M.Sc., D.Met. The representatives 
nominated by the Chamber include Mr. R. H. 
Dobson, C.B.E., Mr. John 8S. Dodd, M.P., Dr. 
A. P. M. Fleming, C.B.E., M.Sc.Tech., Mr. A. H. 8. 
Hinchliffe, J.P., Mr. Frank Longworth, J.P., Mr. 
L. E. Mather, Mr. C. G. Renold, Mr. A. V. Sugden, 
and Mr. John F. West, B.A. The first meeting 
of the Council is to be held at the University on 
Monday, October 9, and thereafter it is proposed 
to hold quarterly meetings. At the first meeting, 
various constitutional matters will be settled. The 
first chairman will be elected and other members 
co-opted, and an executive committee will be for ed 
and a secretariat established. 








LETTERS TO THE EDITOR. 


CONDENSING LOCOMOTIVES. 
To the Editor of EnGIneErine. 


Str,—Captain Lomonossoff’s letter published in 
your issue of July 28, page 74, accuses me of having 
misunderstood the paper on ‘‘ Condensing Loco- 
motives ” read by him and Professor Lomonossoff 
before the Institution of Mechanical Engineers on 
May 19. The authors, in the chapter on “ theoreti- 
cal foundations ’’ make the statement that, by con- 
densing, a theoretical fuel saving of 50 per cent. can 
be achieved with an inlet steam pressure of 200 Ib. 
per square inch. At the end of their paper the 
authors suggested the creation of a condensing 
turbo locomotive for this country, giving a fuel 
saving of about 35 per cent. I believe it is quite 
reasonable to assume that the above statement in 
the “‘ theoretical foundations” formed a basis for 
the suggested practicable fuel saving of 35 per cent. ; 
otherwise the “ theoretical foundations * would in 
this particular and all-important respect be meaning- 
less or even misleading. The two figures of the 
authors can of course be interpreted mathematically. 

Using the symbols of my letter published in your 
issue of June 16, on page 474, we have : 


Sa =_]— . = 0-5, 
__ 7p %e Na 

% My 70% 
As 7, and 94 are given by the‘authors as 0-98 and 
0-75, we obtain 


vz) 


p= = 0-35. 


7B "le 
Be 
in other words, from the fuel savings stated by the 
authors it is clear that », 7, is practically equal to 
93 7 and this proves that I have understood the 
paper of Messrs. Lomonossoff quite correctly. Since 
then I have proved that the correct figure for 
theoretical saving should be 0-333 and not the 
authors’ 0-50 and they now accept that correction. 
In the letter published in your issue of July 28, 
the authors put forward figures of overall thermal 
efficiencies, not incorporated in the paper, for four 
cases ; from these figures I deduce the practicable 
fuel saving they obviously expect and I obtain the 
results given in Table I. 
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TaBLe I. 
| 
Engine “| Reciprocating. | Turbine. 
Type .. . |Non-con-| Con- |Non-con-| Con- 
densing. | densing. | densing. | densing. 
Overall thermal effici- 
(Lomonossoff ) 00-0085 0-111 0-129 0-172 
Practicable fuel saving 
(compared with non- 
condensing reciprocat- 
ing engine) .. és 0 0-113 0-237 0-427 








Finally 7, 7, = 0-658 3 72, where », 7, refers to a 
non-condensing reciprocating locomotive, 4, 9; re- 
fers to a condensing turbo locomotive. 

The authors seem to have changed their mind since 
they read their paper; while in the paper they had 
in mind 35 per cent. practicable fuel saving by a 
condensing turbo locomotive, they now change that 
to 42-7 per cent. ; while, according to their figures 
in the paper, the product of boiler efficiency and 
adiabatic prime mover efficiency was practically 
equal for non-condensing reciprocating engine and 
condensing turbo locomotive ; now they say it is in 
the ratio of 0-658. 

In addition, Messrs. Lomonossoff still say, after 
having agreed with my figure of 0-33 for theoretical 
saving in place of their incorrect 0-5, that a practic- 
able saving of 0-35 in their opinion can be obtained. 
Clearly Messrs. Lomonossoff put forward three sets of 
figures, widely differing, as shown in Table II, for 
one nd the same thing. 

As the authors provide details for the figures in 
the third column I take it that they wish me to 
understand that those figures are their final and 
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considered case ; the figures in the paper are now 
contradicted by Messrs. Lomonossoff themselves, and 
for the figures in the second column no details are 
advanced, so I presume I can ignore them. 

In the detailed figures appearing in the letter of 
Captain Lomonossoff appears the turbine efficiency 
ratio of 0-98 for the condensing turbine (this might 
be about a 2,000-h.p. machine). Owing to available 
space, such a turbine would have a leaving loss of 
about 2 per cent. (the leaving loss represents the 
incomplete utilisation of kinetic energy in the last 


TABLE II. 





Letter. 





Statement| Figures. 
| 








0-33 
0-35 


0-33 
0-427 


Theoretical fuel saving 
Practicable fuel saving 


7B "le 
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0-658 





0-995 0-745 


stage, analogous to incomplete expansion of the 
reciprocating engine). It is then clear that, accord- 
ing to Messrs. Lomonossoff, a condensing steam 
turbine has no such losses as friction, particularly 
in the blade channels, or eddies or shocks or leak- 
ages; that is a fantastic assumption, contradicted 








| by natural laws and all turbine science and 
| experience. 

Obviously such faulty figures cannot support the 
| Ljungstrém claim of 40 per cent. fuel saving nor 
| invalidate any of my statements. Messrs. Lomono- 
ssoff are only misleading themselves if they take 
Ljungstriém’s claim as meaning fuel saving by 
condensing and a turbine. The Ljungstrém claim 
referred to a non-condensing locomotive of the 
then usual type with lower steam pressure and 
temperature and with a boiler which had not yet 
the novel features of the Ljungstrém locomotive. 
Moreover, the publication to which the authors 
referred does not give any figures in support of 
that claim and that prevents me expressing any 
opinion on it ; but had Messrs. Lomonossoff examined 
that publication, as I think they should have done 
when they repeated the claim, they would have 
found figures for “ turbine efficiency,’’ which term 
might, in fact, mean “ efficiency ratio” or some- 
thing not very far from it and possibly they might 
have saved themselves the stupendous error I 
already pointed out. 

In the discussion of the paper, Sir William 
Stanier gave fuel consumption figures for non- 
condensing locomotives, one with reciprocating 
engine, the other with turbine. The turbine one 
showed a fuel saving of 0-7 per cent., which con- 
firms my views. Messrs. Lomonossoff’s figures show 
a saving of 23-7 per cent. with an assumed turbine 
efficiency ratio of 0-94 per cent., which is obviously 
incorrect. 

Messrs. Lomonossoff claim their opinion, that a 
condensing turbo-locomotive would save 35 per 
cent. of fuel (or is it now 42-7 per cent. ?), to be 
based on the saving of 25 per cent. achieved by the 
Maffei locomotive. Twenty-five per cent., is of course, 
not 35 per cent., and still less 42-7 per cent. But 
the 25 per cent. saving was not due to condensing 
and the turbine; the Maffei turbo-locomotive 
worked with higher steam pressure and had a higher 
standard of design (two-stage feed heater to 265 
deg. F.) than the reciprocating locomotive with 
which it was compared. My contention that it is 
absolutely impossible with any economic steam 
pressure for a condensing turbo locomotive to 
achieve a fuel saving of 35 per cent., compared with 
a non-condensing locomotive of equivalent design 
working with identical steam conditions is certainly 
not invalidated by the Maffei locomotive ; rather 
the contrary, the Maffei locomotive appears to 
confirm my view when all the factors in play are 
duly evaluated. 

Finally, I am accused of a basic mistake of 
applying the Rankine cycle to reciprocating engines 
without making any reservation. The Rankine 
cycle applies to an “ideal” engine only; it is, 
therefore, not applicable to a real engine, recipro- 
cating or turbine. It is used all over the world as 
a standard with which the real engine or turbine is 
compared. I did not “apply ”’ it to a reciprocating 











or turbine engine, but used it solely as a standard 
of comparison with the “ real” engine ; that is, in 
accord with an old and well founded custom in this 
country; even the Germans have now forgotten 
Zeuner and use heat drop, which is, after all, Rankine 
for all practical purposes. On the other hand, 
Messrs. Lomonossoff appear to have committed a 
“basic mistake,” as they seem to think that the 
Rankine cycle is applicable to a real turbine, hence 
their utterly incorrect efficiency ratio for the turbine. 
Rankine made it quite clear that his cycle applies 
to an “ideal,” non-existing engine; Clausius in 
1864 had also drawn attention to the difference 
between the “ideal’’ and the “real” engine. Is 
it possible that Professor Lomonossoff imagined the 
Rankine cycle to mean something that it does not 
mean and proceeded to prove that what he imagined 
was incorrect ? 

Finally, the term “ Pochobradsky’s prime mover 
efficiency ratio,” in Captain Lomonossoff’s letter, 
should read “ Rankine efficiency ratio.”” I must 
decline the undeserved honour for several reasons, 
one of them being that the Rankine cycle and 
efficiency ratio existed many years before | was 
born. 

Yours faithfully, 


B. PocHOBRADSKY. 
Fraser and Chalmers Engineering Works, 
Erith, Kent. 
August 3, 1944. 





OPTICAL EFFECT OF BLAST IN 
THE ATMOSPHERE. 


To THe Epiror oF ENGINEERING. 


Sm,—Since I wrote to you in support of the 
observation of a blast wave recorded in your 
editorial Note on page 33 of your issue of July 14, 
I have had rather intimate contact with a flying 
bomb which has yielded a second opportunity of 
observing the optical effect of blast. 

At 8.55 a.m. one morning, I heard a flying bomb 
approaching from the south. The sky was com- 
pletely covered with “‘ stratus” in process of deve- 
lopment from earlier ground mist. Visibility at 
ground level was excellent. I heard the bomb 
diving and decided to drop to the ground, as I 
believed the track of the bomb to be uncomfortably 
close. I was at the time not far from my house, 
clearly visible down the street in which I was. 
Curiosity as to the ultimate point of impact of the 
bomb relative to my house caused me to look 
intently down the street (foolishly, no doubt). The 
point of impact proved to be some 600 yards away 
from me and only a few feet to the left of my direct 
line of vision down the street. 

An expanding hemispherical band of what I can 
only describe as a difference in the shade of the 
atmospheric background was clearly apparent. 
From subsequent checking of distance on the 6 in. 
Ordnance map, the optical effect was visible up to 
about 1,800 ft. laterally from the point of impact 
of the bomb. The cloud base was lower than the 
level track of the bomb and probably somewhere 
about 1,500 ft. to 2,000 ft. in height. 

As in Mr. Ashley’s case, mentioned on page 94, 
ante, no slowing up of the wave front was detectable, 
and I am inclined to agree with him that the velocity 
is greater than that of sound. My own distance 
from the bomb was 1,800 ft. (to within narrow limits), 
and I feel confident that the optical effect had spread 
to its maximum radius (1,800 ft.) before the sound 
of the explosion reached me at the same distance. 

Although irrelevant to the precise point under 
discussion, I wonder if any of your readers have 
noticed the appearance of the column of smoke 
and dust arising from the explosions of flying bombs * 
These columns, as far as I have observed them, 
invariably preserve a steady shape for several 
seconds before dissolving in the wind, and in a large 
number of cases a very heavy “ cumulus ” or cauli- 
flower shape remains steady at the top of the column 
for an appreciable time. 


Yours faithfully, 


R. HoLtpsworts. 
Southern England, 
August 10, 1944, 
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OBITUARY. 


SIR HENRY LYONS, F.R.S. 


CoLONEL Smr Henry Georce Lyons, F.R.S., 
who died, we regret to record, on August 10, 
achieved distinction in several scientific spheres, 
but was probably best known to the general public 
as Director of the Science Museum from 1920 to 
1933, during which period changes took place in its 
administration which were widely appreciated. Sir 
Henry Lyons had nearly completed his 80th year, 
having been born in London on October 11, 1864. 
He was a son of General T. C. Lyons, C.B., and was 
educated at Wellington and at Woolwich, receiving 
a commission in the Royal Engineers in 1884. He 
had reached the rank of captain and had shown 
already marked scientific ability, when, in 1896, he 
was selected for the post of Director-General of the 
Geological Survey in Egypt. Two years later, this 
work was organised by him into an established 
Survey Department, of which he was appointed 
Director, continuing in that office for 11 years. In 
this position he was responsible for both the cadas- 
tral and geological surveys of the country, to which 
he added some archeological survey work, especially 
of those relics of early Egyptian civilisation which 
were effected by the construction of the Aswan Dam. 
His work was well summed up in his study of The 
Physiography of the Nile, published in Cairo by the 
Government Press in 1906, five years after he 
had retired from the Army; and in his Report 
on the Island and Temples of Phila, a classic of 
its kind, in which he recorded full details of the 
ruined temples submerged by the heightening of 
the Aswan Dam.* His researches were i 
in 1906 by the award of the Victoria Medal of the 
Royal Geographical Society, and by the conferment 
of the honorary degrees of D.Sc., in 1906, by the 
University of Oxford, and of Sc.D., in 1908, by the 
University of Dublin. He left Egypt in 1909, 
returning to take up the post of lecturer in geo- 
graphy at Glasgow University, which he relinquished 
three years later on appointment as assistant to the 
then Director of the Science Museum, the late Sir 
Francis Ogilvie. 

The war of 1914-18 seems to have marked an 
even sharper division in Lyon’s life than in those 
of most of his contemporaries ; in the first place, 
by bringing him back to the Army as Commandant 
of Meteorological Services. At the close of the war 
he had become a colonel, and was also Director of 
the Meteorological Office; but in 1919 he went 
back to the Science Museum with the rank of Keeper, 
and in the following year succeeded to the joint 
office of Director and Secretary of the Museum. It 
must be admitted that the appointment caused some 
surprise and a certain amount of criticism, mainly 
inspired by the feeling that a museum so largely 
devoted to mechanical science should be presided 
over by either an engineering scientist or a scientific 
engineer rather than by a Director whose principal 
interests and experience lay in geography, geology 
and meteorology. Moreover, some of those who 
knew Lyons doubted whether, to put it mildly, 
half a lifetime spent in the acceptance of unques- 
tioning obedience from military subordinates or 
from the natives of the Nile valley was the best 
preparation for the supervision of a very diversified 
technical staff, mostly specialists in fields remote 
from his own, or for promoting the education of the 
public in matters of modern science while avoiding 
such a schoolmasterly attitude as would tend to 
discourage the ordinary individual. These doubts 
were, perhaps, not without some substance, at all 
events at the outset of his directorship, for Lyons 
was a man who formulated his aims with inde- 
pendence and pursued them with vigour; but he 
was far from being hidebound, and was a much 
closer student of human nature than his outward 
manner might have suggested. It was possible to 
disagree, sometimes, with his interpretation of his 
office and to disapprove of some of his innovations, 
but the fact remains that whereas, when he suc- 
ceeded to his post, the number of visitors to the 





* See ENGINEERING, vol. 75, page 121 (1903), and 
vol. 94, page 839 (1912). 
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Science Museum was of the order of 450,000 a year, 
within ten years it had grown to more than a 
million, and the increase by no means consisted 
only of mere casual sightseers. During his 13 years 
as Director—in the course of which he received the 
honour of knighthood—engineers and scientists, and 
that growing section of the community whose 
interest partakes of both spheres, were made more 
aware of the Science Museum and its riches than 
they had ever been before, and its standing in their 
eyes became as assured as did the attraction to the 
younger generation of the Children’s Gallery, on 
which he lavished so much personal thought and 
attention. More of the credit for this increased 
appreciation is due to Lyons’s predecessor, Sir 
Francis Ogilvie, than has been generally accorded 
to him; but if Ogilvie, and the contemporary 
members of the Advisory Committee, really laid 
the foundations for the reorganisation of the Science 





Tue Late Sim Henry Lyons, F.R.S. 


Museum, it was under Lyons’s direction that most 
of the improvements were carried out. 

After his retirement from the Science Museum 
in 1933, when he was succeeded by the present 
Director, Colonel E. E. B. Mackintosh, D.S.O., 
Sir Henry continued to devote himself to his other 
outstanding interests, the treasurership of the Royal 
Society, which he held from 1929 to 1939, and the 
chairmanship of the executive committee of the 
Athenzum, in both of which activities his adminis- 
trative ability proved of great service. His scientific 
interests were evinced also by his Fellowship of 
the Geological Society, of the Royal Geographical 
Society, and of the Royal Meteorological Society, 
of which he was president in 1917, and which 
awarded him the Symons Gold Medal in 1922. 
He was also a Governor of the Imperial College of 
Science and Technology, general secretary for nine 
years of the International Council of Scientific 
Unions, and a trustee of the National Portrait 
Gallery, and in 1931 was the official British delegate 
to the Geographical Congress, held in Paris. His 
contacts with engineering institutions were not so 
intimate as with the societies associated with his 
earlier scientific interests, but he was president in 
1930-31 of the Junior Institution of Engineers, to 
whom he gave an address on the subject of “* Tech- 
nical Museums and their Value to Engineers.” In 
addition to the publications previously mentioned, 
he was the author of various periodical reports on 





the cadastral survey of Egypt, the rainfall of the 
Nile basin, and the Nile flood. 


MR. WILLIAM FIFE, O.B.E. 


YAcuTING, if not exclusively “ the sport of kings,”’ 
has never been that of the multitude, and it follows 
that the profession of the yacht designer and the 
industry of the yacht builder have always been the 
speciality of a comparative few. Among those few, 
however, there have been a small number whose 
names are almost as widely known as those of the 
builders of Atlantic liners. In this select coterie no 
name has stood higher, for more than half a century, 
than that of William Fife, of Fairlie, Ayrshire, 
designer of Sir Thomas Lipton’s first Shamrock, 
whose death occurred on Friday last, August 11, 
at the advanced age of 88. 

William Fife had the advantage that his name 
was already very well known before he acquired it, 
as his father, William Fife, senr,, had an established 
reputation as a yacht builder; but he was never so 
distinguished a designer as his son became. William 
Fife, junr., went into the family yacht-building 
yard straight from school, at the age of 16, and 
served a full five years’ apprenticeship. On its 
completion in 1877, he soon began to take an active 
share in the work of the firm and had become the 
executive head of the business some years before 
his father’s death in 1900. For nearly 20 years 
before that, however, he had been the firm’s prin- 
cipal designer and had produced a succession of 
notable racing yachts. He had been admitted a 
member of the Institution of Naval Architects in 
1893, and, though he contributed no paper to the 
Transactions and took little part in the ordinary 
meetings, his skill as a designer and builder was 
recognised by his election to the Council in 1906 
and again in 1928. He had been a member of the 
Royal Clyde Yacht Club for no less than 67 years 
and of the Royal Largs Yacht Club for more than 
60 years. Although he was most successful, perhaps, 
as a designer of small yachts, so far as racing craft 
were concerned, he secured a high place among the 
designers of the largest types with Shamrock I, 
built by Messrs. J. I. Thornycroft and Company, 
and Shamrock III, constructed by Messrs. William 
Denny and Brothers, both of which competed for 
the America Cup ; and with the 23-metre Shamrock 
of 1908, built by his own firm, and her rival, White 
Heather. He produced many special designs for 
yachts, in addition to those built at Fairlie, but 
throughout his life concentrated mainly on purely 
sailing craft ; he was responsible for many yachts 
with auxiliary power, and a few motor cruisers, but 
primarily he was a specialist in sail and it is in this 
field that he will be chiefly remembered. 





MR. R. E. STRUB. 


WE have learned with regret of the death, on 
August 4, of Mr. Roman Emil Strub, Dipl. Ing., the 
Swiss oil-engine designer who was associated for 
many years with the oil-engine department of 
Messrs. W. H. Allen, Sons and Company, Limited. 
Mr. Strub, who was 56 years of age, received his 
general education at Montreux and Ziirich, and 
spent a year in the works of Messrs. Kendall and 
Gent, Limited, Manchester, before entering the 
University at Ziirich. He spent only a year there, 
however, following this with two years at Karls- 
ruhe and, finally, three years at Charlottenburg, 
where he obtained his Dipl. Ing. in 1914. In the 
vacations he acquired further works experience with 
the firm of Ryffel, Limited, Staefa, Switzerland, 
and at the Von Roll foundry in Berne. He then 
returned to Charlottenburg as assistant lecturer, 
but shortly afterwards went to the Deutz works at 
Cologne, where he was engaged on the design of 
internal-combustion engines. In 1919 he obtained 
a research appointment with the Swiss Locomotive 
and Machine Works, Winterthur, where he remained 
|for seven years, leaving in 1926 to take up the 
position as oil-engine designer, with Messrs. W. H. 
Allen, Sons and Company, Bedford, which he held 
| with distinction until 1940. In that year, he joined 
Messrs. British Auxiliaries, Limited, Govan, in a 
similar capacity, and in 1943 came to London to - 
join the staff of Messrs. R. and H. Green and Silley, 
Weir and Company. Mr. Strub was a member of 
the Institutions of Mechanical Engineers and Naval 
Architects and the Institute of Marine Engineers. 
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LOCOMOTIVE AXLEBOXES.* 
By E. 8. Cox, M.I.Loco.E. 
(Concluded from page 117.) 


Wrru regard to the pressed-in bearing step, repair 
has to rectify wear in the crown and the development 
of roll, and has also to follow up reduction in journal 
diameter due to wear or scoring after heating. The 
works drawing shows a white metal lining } in. thick, 
and it is the intention in theory that this thickness 
shall not be seriously departed from. If, for example, 
the greatest increase in thickness to be allowed is 
i in,, then it is clear that brass steps will have to be 
stocked in three graduated sizes to cover all journal 
diameters from new to scrap, on the assumption of a 
reduction of } in..on the bearing radius, and providing 
that the distance from the theoretical centre of the 
journal to the top of the crown remains the same after 
each repair. This procedure, however, collides with the 
repairschedule, Reference to Table VII, page 117, ante, 
shows that the examination at which a decision on which 
of the stepped sizes is to be used for a replacement has 
to be completed 10 hours from the start. It is not 
usually practicable to determine so soon the journal 
sizes on which this decision will depend since the repairs 
to the wheels, together with the grinding and lappi 
of the journals in the wheel shop, cannot be congieaed 
to this time. Thus for minimum shopping time only 
one size of brass step is desirable, so dimensioned that 
it can be bored out to any journal size, In these circum- 
stances the thickness of the white metal will vary 
from } in. to } in. if bored from the theoretical journal 
centre. It follows then that a choice has to be made 
between adherence to designed white-metal thickness 
(which occasions an increase in engine days in shops 
or necessitates carrying an additional stock of axle- 
boxes) or taking the conseq of a thicker white 
metal lining, which may or may not give greater 
liability to wear and heating. It is, however, the 
practice where graduated sizes of bearing steps are 
not employed, to keep as far as possible to the standard 
white-metal thickness. To achieve this with journals 
that are not seriously worn, boring takes place from a 
centre higher than that shown on the works drawing 
for new journals, adjustment su uently being made 
in the spring links. Where j are approaching 
scrapping size it is not desirable to bore too much 
out of centre; in these cases the usual ice is to 
split the difference, giving } in. thicker white-metal 
lining, the other } in. being taken up by boring from a 
centre } in. higher than standard. Where the thick- 
ness of the white-metal lining is limited, brass steps 
are usually changed at every second repair, not so 
much due to wear in the crown, as to roll. At the 
first repair after the general one, the effect of this 
roll is taken out, if possible, by reboring the step on a 
higher centre, but after a further period in service, 
when the roll has again developed, it is usually im- 
possible to rebore on a still higher centre, since the 
white metal on the crown would become too thin. A 
new step is, therefore, fitted. The methods in use on the 
L.M.S.R. of truing up frames and of taking sizes from 
repaired horn blocks and journals, to which the boxes 
must be machined, have been described in a previous 
paper.t 

n the days of less accurate machining, bedding on 
of the axleboxes was essential, and the engine, during 
its trial run, completed the machining process and 
corrected any lack of alignment or incorrect clearances 
by wearing them down. Since this generated a lot 
of heat, hot boxes during trials were all too frequent. 
To-day, the journal has been ground and subsequently 
lapped to remove the slightest surface raggedness left 
by the grinding; the brass and white-metal bearing 
surface has been bored with a fine surface finish ; the 
journal and all flat bearing surfaces are truly parallel 
and at right angles, as the case may require; the flat 

surfaces have been machined to fine limits ; 
and all clearances are correct. No bedding-on of 
axleboxes is required, therefore, either on journal or 
horns ; nor are lengthy trial runs a necessity. Bedding- 
on of bearings, whether new or repaired, has been 
discontinued in the main workshops on the L.M.S.R. 
for some years, except only on certain old non-standard 
designs. 

On bogie, pony-truck, and tender bearings a short 
section will suffice here, since these bearings present 
no particular problem, their record, both in rate of 
wear and number of failures, being good. On 3,489 
engines having 14,448 bogie and pony-truck bearings 
there were only 58 hot boxes of this type in 1939, #.c., 
0-017 hot boxes per engine per annum. On 5,138 
tenders having 29,990 bearings there were 191 hot 
boxes in 1939, amounting to 0-037 hot boxes per 
engine per annum. 








* Paper read at a meeting of the Institution of 
Locomotive Engineers, held in London on Thursday, 
April 20, 1944. Abridged. 

t “ The Lining Up of Locomotive Frames, Cylinders 
and Axleboxes,” by J. S. Scott, Proc. Inst. Loco. E., 1937 
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The main features of the standard bogie axlebox used 
on 2,380 engines are a solid bronze carcase, a thin 
white-metal lining, underfeed lubrication from a 
worsted pad, a deep-oil bearing underkeep, and a large 
circular white-metal bearing face against the wheel 
boss. 

Rate of wear is dependent to some extent on the 
kind of route the engine normally traverses and on the 
strength of the side-control springs, since more side 
wear can be expected where the bogie or truck plays 
® greater part in relief of the leading coupled-wheel 
flange forces in guiding the mass of the engine. In 
general, most bogie boxes are capable of greater 
mileage when the engine comes into the shops due to 
coupled-box conditions, and frequently the bogie 
boxes are allowed to run for a further shopping period 
without attention. Of those which are repaired only 
about 27 per cent. require complete re-metalling, the 
remainder being re-conditioned only on the flat faces 
to ensure they will run a full further shopping period 
with something to spare. Owing to the wheels of 
tenders being interchangeable, a given tender rarely 
gets its own wheels back at shop repairs, and the box 
brasses are therefore always re-metalled. Bogie and 
tender boxes would run on the average 100,000 miles 
to 120,000 miles before developing enough wear to 
require reconditioning, so that a further advance in 
their service life is not urgent until coupled axle. 
boxes have been improved to give the same level of 
performance. Liability to a hot box is not above 
once in the life of the engine or tender as the case may 


be 
The available alternative to the plain bearing 
to; A MI beactngs anal eeeeielincs aiminioes oct 
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x, both i coupled tender. There is 
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large inside cylinder engines If a break- 
down should occur the repair would be very expensive. 
On the L.M.S.R. the turbine-driven locomotive 
No. 6202 is fitted throughout with roller bearings, 
and in addition there are three six-wheeled tenders so 
equipped. All these bearings are of Timken design 
and manufacture. Full descriptions of the bearings 
on the turbine locomotive have been given in the 
technical Press.* Bearings fitted on the engine in 
June, 1935, have run 250,000 miles. Those fitted to 
tenders in June, 1933, April, 1933, and June, 1935, 
have run 438,000 miles, 393,000 miles, and 250,000 
miles, respectively. The bearings have been inspected 
from time to time in all these applications, but have 
continued in excellent condition and without appre- 
ciable wear. On the tenders the usual amount of 
wear between axlebox and horn guides has been 
taken up by re-metalling the detachable brass liner. 
On the coupled boxes, which are of the greatest 
interest, the Timken patented trunnion horn guide, 
of special alloy steel mounted on circular trunnions 
solid with the boxes has been fitted to allow for relative 
vertical displacements of the box on the two sides of 
the engine, which is provided for in normal design 
by tapering the axlebox flanges. In the latter case 
the actual bearing surface on these flanges is only 
3 in. long, whereas on the Timken boxes the flanges 
bear on the horn guides for the full depth of the box; 
an important point where the whole of the side thrust 
is taken on the flanges. The trunnion guides work 
against phosphor-bronze liners bolted and studded 
to the horn guides. No appreciable wear has taken 
place on the trunnion guides, and the bronze liners 
only required renewing for wear after 158,502 miles. 
The interesting feature here is not only the trouble 
free behaviour of the actual roller bearings, which was 
expected, but the improved performance of the flat 
surfaces. Much of this is, of course, due to the even 
torque of the turbine as against the fluctuating loading 
of a reciprocating engine, but some also appears due 
to the nature, design and lubrication of the surfaces 
in contact with the horn blocks and there appears to 





* ENGINEERING, vol. 140, pages 524 and 552 (1935) ; | 


see also page 128, of this issue. 
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be a lesson here which could equally be applied to plain 
bearing axleboxes. The oil consumption with roller 
bearings is about 3 oz. per 5,000 miles for each coupled 
box, which is very low. 

The conclusions to be drawn from this paper are; 
(1) bearing pressure arising from combination of static 
weight, piston thrust and the area of bearing surface 
is the most important factor in performance and should 
be as low as possible; (2) the large inside-cylinder 
engine as normally designed is the most unfavourable 
type from this point pe geomig Moving the coupling. 

crankpins on such engines through 180 deg. will 
pre improvement at a certain cost in other directions, 

e outside-cylinder arrangement allows of the lowest 
unit pressures obtainable for given conditions of piston 
thrust and static weight; (3) the design of axlebox 
should include generous dimensions, thin white-metal 
lining and well lubricated underkeep. Above all it 
must provide for rigidity, as loose strips and loose 
brasses give trouble whatever the pune size and 
loading ; (4) given the conditions in (1) and (3) above, 
considerable variations in class of oil and white meta) 
and in method by which oil is fed to the bearing seem 

ible without much variation in performance ; 
(5) by suitable design in new engines the hot box 
problem for the plain bearing can be said to have been 
solved, with a recorded liability of not more than one 
hot box per engine in 10 years. The potential mileage 
of such boxes before wear necessitates shopping is about 
70,000 miles on the average, with individual perform. 
ance both above and below under different conditions 
of service. Lastly: (6) there seems little hope of 
bringing the bearing performance of the inherently 
overloaded types anywhere near the above level what. 
ever design of plain bearing is adopted. Use of the 
best quality of oil procurable with a 15 per cent. rape 
content is the best palliative so far discovered. 

The questions still unanswered are: (1) How can 
plain bearing surfaces be made to stand up to 120,000 
miles running and over between reconditioning, and 
what are the possibilities of different materials, im- 
proved lubrication, and dust shielding? (2) If such 
improvement is possible, can it be made without 
increasing the time required in main works for repair 
of axleboxes? (3) If the coupling-rod crankpins of 
inside-cylinder engines are placed on the same centres as 
the big ends, in order to reduce bearing loads, are the 
resulting increases in unsprung weight and crank- 
axle bending moments decisive objections? (4) Is 
any oil feed exterior to the axlebox itself really neces- 

on well designed coupled axleboxes, granted ‘a 
deep oil-bearing and good underpad ? (5) Is the 
improved heat uctivity of the non-ferrous axle- 
box of real value in improving the performance of 


in. | highly loaded axleboxes ? (6) Can the roller-bearing 


axlebox be justified in comparison with the best designs 
of plain bearing ? Will it stand up physically to the 
severe loading conditions of a large inside-cylinder 
engine where its use might give promise of most im- 
provement, having regard to limitations in journal 
size on the crank axle ? 





SOCKET OUTLETS AND PLUGS. 


Tue series of Post-War Building Studies, which is 
being published by the Stationery Office for the Ministry 
of Works, will shortly be augmented by the appearance 
of the report on Electrical Installations which is being 
prepared by the Electrical Installations (Study) Com- 
mittee, convened by the Council of the Institution of 
Electrical Engineers at the request of the Ministry of 
Works. One of the matters which is being dealt with 
concerns socket-outlets and plugs, and in view of the 
practical importance of these accessories and the wide 
interest being taken in them, an interim memorandum 
dealing with them has been published. The main 
report which is being prepared is based on the important 
assumption that in the post-war period domestic elec- 
tricity tariffs will be so adjusted that in general only 
one meter will be required for each customer and this 
consideration has affected the treatment of the question 
of the design of plugs and sockets. There has been 
much talk about a uniform tariff and uniform charges 
throughout the country and although some of the 
sweeping proposals which have been made may never 
be Ama the Committee is probably justified in its 
assumption that a common form of tariff will be intro- 
duced. This will no doubt be based on a fixed charge 
plus an additional charge per unit consumed. The 
method of determining the fixed charge and possible 
restrictions, in some cases, in connection with maximum 
demand have no bearing on the main point that lighting, 
heating and power supplies will be supplied through a 
common meter. Apart from the simplification of meter 
reading and accountancy, this procedure will have the 
important advantage that house-wiring systems will be 
simplified. “The independent lighting and power cir- 
cuits, now not uncommon, will no longer be necessary. 

In order to take full advantage of the convenience of 
this all-purpose wiring, it is proposed that a single size 
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and type of socket-outlet and plug should be stan- 
dardised and should be employed for “ all portable 
lamps and domestic appliances in the smaller type of 
house.” In the interests of flexibility and economy, 
it is further recommended that “ all socket-outlets in 
small houses should be connected on ring circuits or 
on room circuits.” Incidentally neither ‘‘ the smaller 
type of house” nor “small houses” are anywhere 
defined in the memorandum. The latter recommenda- 
tion requires that in the interests of safety “* the socket- 
outlets must be fused locally either in the socket or in 
the plug.”’ These proposals are, as is admitted, con- 
trary to the recommendations contained in the Institu- 
tion of Electrical Engineers’ Regulations for the Electrical 
Equipment of Buildings, of which the eleventh edition 
was published as recently as December, 1943. Accord- 
ing to those Regulations, “ every final sub-circuit shall 
be connected to a separate way in a distribution fuse- 
board” and “in no circumstances is it (a fuse) fitted 

. in a socket-outlet.” Departure from this rule 
would considerably simplify house wiring and would 
increase the facility with which domestic electric appli- 
ance could be installed. 

The decision to recommend a single size and type of 
socket-outlet and plug for all Se makes the 
determination of the capacity of the standard a matter 
of first importance. In view of the fact that few, if any, 
portable domestic appliances in use in smaller houses 
are of more than 2 kW rating it was first thought that 
a 10-ampere plug and socket would meet the conditions. 
It was known that the existing 5-ampere, 3-pin B.8.8. 
socket-outlet and plug have been used for 10 amperes 
by one or two undertakings and some manufacturers 
were of opinion that, with a tightening-up of the B.S. 
Specification No. 546, the 5-ampere unit could safely 
be rated at 10 amperes. This opinion, however, 
involved the reservation that not all existing 5-ampere 
designs could be so up-rated, this applying particularly 
to sockets incorporating a 5-ampere switch. 
alternative to this suggestion, the production of an 
entirely new design not interchangeable with any exist- 
ing pattern was considered. The suggestion to up-rate 
the 5-ampere design was strongly opposed by the con- 
tractors’ organisations and other users on the ground 
that the proposal would give the plug a double rating, 
ie. 10 amperes when inserted in a new socket-outlet 
and 5 amperes when used in an old installation with 
5-ampere wiring and switches. It was considered that 
such a procedure would create greater confusion than 
the introduction of a new design, which would have the 
advantage that the fuse could be incorporated in the 
plug. The new standard should be manufactured as a 
fused plug only. 

In spite of representations by some manufacturers 
that the adoption of a new design would involve new 
tools and jigs, the Committee came to the conclusion 
that, in view of the very large numbers of socket- 
outlets and plugs which will be installed after the war, 
the great advantage of a new standard that would 
meet all requirements overruled other considerations. 
In view of later evidence which was submitted, it was 
decided, however, to recommend that the new des 
should have a capacity of 13 amperes instead of t 
10 amperes originally This would allow 
of a rating of 3 kW on 230 volts, and it was considered 
that the existing B.S. 15-ampere plug was too 
cumbersome for general use. It is believed that a 3-kW 
design can be produced which does not exceed in 
outside dimensions the existing B.S. 5-ampere, 3-pin 
socket outlet and plug. 

When this stage had been reached a questionnaire 
covering the whole matter in detail was addressed to 
all electricity supply undertakings in Great Britain 
and Northern Ireland. The replies received were over- 
whelmingly in favour of a 3-kW plug with the fuse 
accommodated in the plug. Thus 93 per cent. of 
undertakings favoured a standard design for all pur- 
poses and 91 per cent. the fitting of the fuse to the 
plug. The majority in favour of the 3-kW size, as 
against 10 amperes, was not so great, being 78 per cent. 
against 22 per cent., but in a “ consumer-weighted ” 
opinion, in which the votes of the individual under- 
takings were adjusted in terms of the numbers of their 
consumers, the 3-kW plug received 90 per cent. of the 
votes. In view of this expression of opinion, which is 
in agreement with the views of the Electrical Contrac- 
tors’ Association, it was decided that a new 3-kW 
standard should be definitely recommended. The 
British Electrical and Allied Manufacturers’ Association 
has undertaken, as a matter of urgency, to prepare 
basic designs which will form the subject of joint 

discussions prior to the submission of a request to the 
British Standards Institution for the preparation of an 
agreed standard. 





CHARTERED SURVEYORS’ INsTITUTION.—Applications 
for the examinations of the Chartered Surveyors’ Institu- 
tion, to be held in 1945, should be submitted by candi- 
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LABOUR NOTES. 


Tue principal industries and services in which wage 
rates were increased during June included retail] and 
wholesale distribution by co-operative societies, ready- 
made and wholesale bespoke tailoring, cutlery manufac- 
ture, linen and cotton handkerchief, etc., manufacture 
in Northern Ireland, the timber trade in England and 
Wales, the baking industry in certain districts, aerated 
waters manufacture in England and Wales, motor 
omnibus services in Scotland, and the ophthalmic 
optical industry. 


The effect of the changes reported in June was 
estimated to be an aggregate increase of about 53,0001. 
in the weekly full-time wages of about 300,000 work- 
people. Of that 53,0001. about 11,0001. was the result 
of arrangements made by joint standing bodies of 
employers and workpeople, and most of the remainder 
was the outcome of direct negotiations between em- 
ployers and workpeople or their representatives. 


Of 115 stoppages of work, owing to disputes, which 
ended in June, 59, directly involving 7,600 workpeople, 
lasted not more than one day; 39, directly involving 
7,100 workpeople, lasted two days ; six, directly involv- 
ing 200 workpeople, lasted three days; eight, directly 
involving 3,100 workpeople, lasted four to six days ; 
and three, directly invelving 900 workpeople, lasted 
over six days. 


Of 110 disputes, leading to stoppages of work in 
June, 22, directly involving 3,300 ra ly arose out 
of demands for advances in wages ; 41, directly involv- 
ing 6,200 workpeople, out of other wage questions ; 
| two, directly involving 700 work le, out of questions 
relating to working hours; 16, directly involving 2,900 
workpeople, out of questions relating to the employ- 
ment of particular classes or ; and 30, directly 
involving 3,600 workpeople, out of other questions 
relating to working arrangements. 








In the period of 13 weeks which ended on June 24, 
expenditure on unemployment allowances (excluding 
the cost of administration) amounted to approximately 
410,0001., compared with 430,0001. during the 13 weeks 
which ended on March 25, and 478,0001. in the 13 weeks 
which ended on June 26, 1943. 





The report for 1943 of the general executive council 
of the Transport and General Workers’ Union is sum- 
marised by Mr. Arthur Deakin, acting general secretary, 
in the August issue of the organisation’s Record. After 
allowing for the losses due to death, retirement and 
other causes, the membership at the end of the year 
was 1,122,480, and of that total 269,354 were women. 
The number of members serving in the Forces was at 
that date 91,730. The total income in 1943 was 
1,559,133. 2s. 0$d., of which 1,463,283/. 0s. 9$d. repre- 
sented contributions. Cash paid out in benefits during 
the year amounted to 246,092/. 11s. 6d., and altogether 
524,9001. 108. 3d. was recovered for members in claims 
for “‘ compensation, damages, arrears of wages, etc.” 


The sum placed to General Fund Reserve is, Mr. 
Deakin states, 479,9021. 6s. 24d. which, with other funds 
standing at 307,779l. 18s. 7d. brings the Central Fund 
up to 2,927,056l. 7s. 10$d. The amount invested in 
National Savings is 1,220,0001.—this being, in addition 
to the 250,000/. loaned to the nation, free of interest, 
in the early days of the war. 





“Looking back over the field of our activities,” 
the council say, ‘we can justifiably claim, so far as 
internal adjustments are concerned, that considerable 
progress has been made in all trade sections by way of 
securing that measure of consideration which is neces- 
sary to meet our everyday problems. Wages have been 
adjusted in most sections, while conditions have been 
materially improved in very many respects. We have 
also gained numerous advantages by way of additional 
facilities, such as welfare, safety conditions, and 
improved factory regulations generally which have a 
considerable money value. The Union is well-set to 
continue to render the type of service provided for our 
membership, and we look forward with every con- 
fidence to the future.” ; 





Representatives of the Engineering and Allied 
Employers’ National Federation, the Transport and 
General Workers’ Union, the National Union of General 
and Municipal Workers, and the Amalgamated Engi- 








recent award, it will be remembered, the tribunal 
suggested ee Pony parties coneerned should meet and 
agree as to the method of operating the posed 
terms and also to discuss the rates to be paid to girls 
under 18 years of age who were not provided for in the 
award. 


At the close of the conference, which lasted practi- 
cally all day, it was officially stated that complete 
agreement had been reached. The award, the terms of 
which were given in these Notes on 97, ante, was, 
it is understood, accepted, and for girls under 18 years of 
age increases were fixed of 5s. a week at 17 years; 
4s. a week at 16 years; 3s. a week at 15 years; and 
2s. a week at 14, part being an addition to the national 
bonus, and part to the time-workers’ bormus. 


According to the Metal and Engineering Section of 
the Transport and Workers’ Union, the 
National ineering Joint Trades Movement has 
decided to ask the Engineering and Allied Employers’ 
National Federation for a conference to discuss a claim 
for an amendment of the Overtime and Night-shift 
agreement that will provide for the calculation of over- 
time on the night-shift rates. It is added, that, as the 
Engineering and Allied Employers National Federation 
have not agreed to certain 1d amendments to 
the Procedure Agreement of 1922 and to the Joint 
Production Consultative and Advisory Committees 
Agreement, the Confederation of Shipbuilding and 
Engineering Unions are requesting the National Engi- 
neering Joint Trades Movement to continue to press 
both questions. 





At a conference on July 21 between representatives 
of the Confederation of Shipbuilding and Engineeri 
Unions and the Shipbuilding Employers’ Federation, 
the probationery period for women workers was dis- 
cussed. The representatives of the Transport and 
General Workers’ Union had raised the question some 
time previously on the grounds that certain work done 
by women did not require an eight months’ probati 
apt and that the women ought to be put on the 
ull rate in much less time. The employers at a previous 
conference had agreed to consider what had been said, 
but, the Record says, they did not regard it “ favourably 
on that occasion, and at the conference on July 2i, 
they were definite in their refusal, particularly as the 
position was that the number of women employed in 
shipyards was being reduced.” 


The Chemical Section of the Transport and General 
Workers’ Union states, with regard to the plastics 
industry, that the union has accepted representation 
on a committee having for its object the widest possible 
development of educational schemes financially assisted 
by the employers. The committee will deal with the 
training of juvenile labour and disabled ex-service men 
and women, and scholarships will be provided for 

already in the industry. Schemes which have 

m proposed will give an opportunity, it is stated, 
“to any worker, however humble his entry into the 
industry to fit himself for a position of executive 
responsibility.” r 


At the end of July, the membership of the Amal- 
gamated Engineering Union, as indicated in the returns 
i ch secretaries, was 905,802—a 
decrease of 12,240, compared with the total at the 
end of the preceding month. The number of members 
who received sick benefit was 6,236—a decrease of 
198—and the number of superannuated members was 
13,353—an increase of five. The number on donation 
benefit decreased from 418 to 291, and the total number 
of unemployed members from 1,249 to 936. Mr. 
Gardner, the general secretary, states in the August 
issue of the organisation’s Journal that “as dilutees 
were not eligible for membership of sections 1 or 2 
when they were registered as dilutees, they are not 
entitled, within the rules of the union, to transfer to 
sections 1 or 2.” 








Mr. Tanner, the President, says, in his report of the 
executive council’s proceedings in July, that a further 
conference on the subject of amalgamation took place 
during the month. Seven unions were represented. 
The representative of the Electrical Trades Union was 
absent owing to indisposition. Proposals with regard 
to contributions and benefits were discussed in detail, 
and it was agreed that a further meeting should be 
held in Rugby on September 15. 





For the purpose of organising Chinese seamen in 
foreign countries, Chinese consulates and Kuomintang 





neering Union met in London on Wednesday last week | 
to consider the award of the National Arbitration 





dates on the appropriate forms during and not Jater than 
the present month. 


Tribunal on the subject of the wages of women engaged 
in work normally regarded as women’s work. In its | 


branches abroad have been notified to help to start 
Chinese seamen’s unions. Chapters in Great Britain 
and Egypt have already been formally opened, and 
preparations are under way to establish other chapters. 
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(Continued from page 120.) 

(3) Tests on Different Gas Mixers.—With compres. | 
sion-ignition gas-oil engines, the optimum gas/air ratio 
needed for maximum power output, with varying 
engine speeds, can only be obtained by increasing the | 
air throttle opening with engine speed, the gas throttle 
being fully open; also, at part load it is essential to 
maintain combustion of the pilot oil, and the inlet 
manifold depression cannot be allowed to exceed 7 in. 

The air throttle therefore must remain open at 
part load, engine output being controlled only by the 
amount of gas induced. During the course of the 

t investigation, three different gas mixers have 

tested. of these were desi outside the 
laboratory, and these, designated mixers “P” and 
““Q,” were tested on engine “A.” The third type of 
mixer was designed in the I.A.E. Research os aes 
and was tested on both engines “A” and “ B.” 

Mixer “‘ P ” is merely a modification of a type which 
has been used on converted spark-ignition engines. 
As fitted to the converted com ion-ignition i 
this mixer is arranged as shown in . 16. e 
throttle a, which in the usual application is on the engine 
side of the mixer, is now used only to control the gas 
flow and is placed on the producer side of the mixer. 
It is mechanically linked to the air throttle b and to 
the accelerator pedal, while a third throttle c is separ- 
ately operated by hand to adjust the mixture ratio to 
maximum power conditions at full throttle. On the 
engine side of the mixer an air-bleed orifice d is fitted, 
the object of which is to supply sufficient air for starting 
and for the combustion of the injected oil fuel when 
idling. At the ye ge | of the tests this orifice size 
was adjusted so that, with throttle } closed and the 
engine idling, a slight opening of throttle a gave suffi- 
cient suction on the producer plant to maintain gas flow | 
and allow the fire to be kindled. There was thus a} 
slight “lead” of throttle a over throttle 5 during the | 
throttle opening period. 

Power curves were run with throttle a fully open, | 
and, therefore, with throttle 56 not quite fully open. | 
The extra-air throttle ¢ wa¥' adjusted by hand to give | 
maximum power at one of three engine speeds, namely 
1,000, 1,250 and 1,700 r.p.m. At each of these settings 
@ power curve was run without further adjustment of | 
throttle c. The results obtained (with manifold Q 
and gas of 118 B.Th.U. per cubic foot) are givenin | 
Fig. 16, in which the curves for b.m.e.p. are denoted by | 
a, those for corrected brake horse-power by 6 and those 
for inlet manifold depression by c. 

With optimum mixture ratio at 1,000 r.p.m. (small 
circle plats) it will be seen that at lower engine speeds the | 
torque falls off as compared with that given by optimum 
conditions, there being no exhaust smoke as the mixture | 
ratio is weakened with reduced speed. At speeds above | 
about 1,200 r.p.m. with this setting of throttle c, how- | 
ever, engine torque falls off rapidly, with considerable 
increase of exhaust smoke and irregular running, so | 
that it was impossible to run the engine at speeds in | 
excess of about 1,500 r.p.m. With optimum mixture 
ratio at 1,250 r.p.m. (cross plots) the same phenomena | 
were repeated, power output falling off at lower speeds 
with clean exhaust, and falling rapidly with increasing 
speed, with irregular running and dirty exhaust, so | 
that it was im ible to run at speeds higher than 
1,700 r.p.m. full engine speed range from 800 
r.p-m. to 1,800 r.p.m. could be obtained with clean 
exhaust when the extra-air throttle was set to give 
optimum mixture ratio at 1,700 r.p.m. (triangle plots), 
but it will be seen that the drop in power output at the 
lower speeds was excessive. Maximum torque was 
obtained between 1,300 r.p.m. and 1,500 r.p.m., and 
at 800 r.p.m. the brake mean effective pressure was 











more than 30 Ib. per square inch below the optimum. | prod 


From these results it is evident that a fixed position 
of the air control ¢ cannot give good results in practice, 
and that when set to give optimum results at any one 
speed, any increase in 5 results in enrichment of 
the mixture, while a fall in speed gives weaker mixture. 
In either case loss in power results. 
The performance at partial load, that is with the 
throttle a partly closed, was also investigated. 
e extra-air ttle c was set to give optimum 
power output at 1,700 r.p.m. and the throttle a was 
then closed, engine speed being maintained at 1,700 
r.p.m. by reduction of brake load. It was found that, 
as soon as the gas throttle was partially closed, the | 
simultaneous movement of the air throttle resulted 
in enrichment of the mixture, with considerable in- | 
crease in exhaust smoke, so that only a limited reduc- | 








* Report of the Automobile R h Committee of 
the Institution of Automobile Engineers. Abridged. 
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tion in power output was possible by throttling before 
irregular running supervened. The closing of the 
gas throttle resulted in rapid increase in manifold 
depression, accompanied by increase in gas consump- 
tion, a combination leading rapidly to bad combus- 
tion, a combination leading rapidly to bad com- 
bustion and dirty exhaust. The test results show 
clearly that mechanical inter-connection of the gas and 
air throttles is inimical to good performance, and it 
would clearly be better to remove throttle 6 altogether 
and use the hand controlled throttle ¢ as the only air 
control. In this case the mixer would lose all pretence 
of automatic control, and control of gas and air would 
be independent, exactly as in the experimental work 
previously described. 

The arrangement of gas mixer “Q” is shown 
diagrammatically in Fig. 17. It consists of a main 
throttle a coupled to the accelerator and differentially 
linked to a small air throttle 6 so that as a is closed 
6 is opened, and vice versa. The main air control is 
by means of a piston c operated by hand through the 
medium of a Bowden cable, the position of ¢ in its 
barrel determining the area of the orifice through 
which air enters the mixer. This air control is placed 
on the producer side of the throttle a, so that the latter 
controls the flow of mixture to the , 
differential air throttle 6 is placed on the engine side 
of a, so that at part throttle the flow of air to the 
engine is increased. A gas pipe, by-passing the throttle 
a, is fitted as shown, to ensure a flow of from the 
ucer when the engine is idling the main 
throttle closed. 

Full-load power tests, the results of which are shown 





| in Fig. 18, were run with throttle a fully open and the 


valve c set to give optimum power output at an engine 
speed of 1,000 r.p.m. (cross plots) and again with valve 
c fully open (small circle plots). In Fig. 18, a indicates the 
curves tor | b.m.e.p., 5 the curves for brake horse-power, 
corrected for barometric height, and c those for inlet 
manifold depression, and it will be seen that, in general, 
these were similar to those obtained with mixer “ P.” 
The fixed air opening of the valve c resulted in power 
falling off at speeds lower than that at which optimum 
power was obtained, owing to weakening of the mixture, 


| while at higher speeds enriching of the mixture resulted 


in dirty exhaust and rapid drop in power. One point 
of difference from mixer “ P ’’ was observed, however, 
and that was that the air quantity given with the 
valve c fully open was insufficient to allow the engine 
to obtain optimum mixture ratio at speeds in excess 
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of 1,250 r.p.m. This may have been due, in part, to 
its position on the producer side of the main throttle. 

Part load performance and the effect of closing 
throttle a at 1,700 r.p.m. will be shown later. Owing to 
the mixture enrichment which has already been shown 
to occur at high speeds, initial closing of the throttle, 
with the accompanying opening of throttle 5, actually 
resulted in an increase in power output as the mixture 
ratio approached the optimum value. At the same 
time, both consumption and manifold depression 
were red until the point of optimum mixture ratio 
(and maximum power output) was reached. Further 
gas throttling resulted in further reduction in gas 
consumption, but the manifold depression rose, and 
below about 25 Ib. per square inch b.m.e.p. the engine 
speed became unstable and control could only be 
restored by opening the throttle. 

It will be seen that, so far as full-throttle performance 
was concerned, mixer “Q” was no improvement on 
mixer “ P,” and continuous hand adjustment of the 
main air-valve was required to obtain optimum power 
at all engine speeds, with the limitation that speeds 
much in excess of 1,600 r.p.m. were not advisable, 
owing to exhaust smoke caused by limited air entry. 
On the other hand, the differentially-linked auxiliary 
air-throttle was a considerable improvement in pre- 





The | venting poor combustion at low gas consumptions, and 


the engine could be throttled back to quite low powers 
before instability occurred. 

The gas/air mixers developed in the Research Depart- 
ment were designed with the following points in mind: 
In order to obtain maximum torque over the whole 
engine speed range when working at full load it is 
necessary to maintain constant gas/air ratio for a 
given gas calorific value at all speeds. This require- 
ment can be met by hand control only under test-bed 
conditions, so that for normal service the mixer should 
have some device which will meet this automatically. 
Again, to maintain constant gas/air ratio at all wer 
the resistance to air flow through the air intake should 
vary with engine speed according to the same law as that 
followed by resistance to gas flow. As shown in Fig. 9, 

118, ante, under maximum power conditions, engine 
manifold depression is almost proportional to the rate 
of gas flow. Then, if the air-inlet opening varies pro- 
portionally to the depression in the engine manifold, 
the gas/air ratio would remain constant. This may be 
done by a valve, held in the closed position by a spring, 
and opening under the influence of depression in the 
engine manifold. When ee at part-load, if the 
gas flow only is throttled, such a spring-loaded air 
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valve gives mainly qualitative governing, with only | 
a small measure of quantitative governing. This is | 
because, as engine manifold depression rises with the 
throttling of the gas, the air valve will open, intro- 
ducing more air, and so giving the desired type of 
governing. If the gas/air ratio requires adjustment 
for differences in producer gas plants, and, if desirable, 
for changes in gas calorific value, the initial spring 
tension may be set to a suitable value, since the spring 
rate depends only on the design of the air valve. When 
the engine is idling, the air valve is held by its spring 
in an almost closed position, and gives sufficient 
suction on the producer to kindle the fire, or to main- 
tain the fire alight when the vehicle is stationary. 
Thus the valve automatically governs the gas/air ratio 
under all engine conditions. 

The first mixer developed in the I.A.E. Research 
Department is shown diagrammatically in Fig. 19. 
Gas flow is controlled from the accelerator pedal by 
the throttle a at entry to the mixing valve, the throttle 
plate itself being circular and having a clearance of 
about 4, in. between its periphery and the gas passage. 
It is thus free to rotate to either side of the closed 
position, and even when “closed” there is a small 
passage through which gas may be drawn by engine 
suction. The air intake is placed on the engine side 
of the fae throttle, and the quantity of air admitted is 
controlled automatically by the flap valve 6 through 
a lever and spring. The valve 6 is rectangular, fitting 
closely in the intake ze, and is mounted on a 
spindle placed close to and parallel to one of its sides. 
It is ex to, and is sensitive to, differences in 
pressure between the inside of the carburettor and the 
atmosphere, so that any depression in the inlet manifold 
causes the flap valve to open against the spring load 
until equilibrium is thet The air is thus admitted 
through a narrow rectangular slot as a high velocity 
jet, and is introduced at the centre of the gas stream, 
ensuring thorough mixing of gas and air. At the 
same time, since gas and air are moving in the same 
direction, the velocity head in the air stream is partially 
converted back to pressure head, this conversion being 
facilitated by the use of a Venturi throat downstream 
of the junction of the gas and air streams. 

Preliminary tests were run to determine the best 
characteristics of the spring controlling the flap valve, 
the load being set to give optimum mixture ratio at 
one speed and the spring rate adjusted so that the 
deviation of mixture ratio from optimum conditions 
over the engine speed range was a minimum. These 
tests were performed with the producer filled with a 
mixture of 50 per cent. used fuel, at about the middle 
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of the run, and 1,250 r.p.m. was the speed chosen to 
set the spring load. The range of gas calorific value 
over the whole producer run with 50 per cent. used 
fuel was from 135 B.Th.U. per cubic foot to about 
100 B.Th.U. per cubic foot, and it was found possible 
to obtain spring characteristics such that power output 
varied linearly with calorific value at constant engine 
— without adjustment of the air valve setting, over 
the range of engine speed from 600 r.p.m. to 1,800 r.p.m. 
Power curves derived from these tests, and relating to 
the two standard calorific values, are given in Fig. 20) 
where b.m.e.p. curves are denoted by a, brake 
horse-power curves by 6, and inlet manifold depression 
curves by c. 

It will be seen that, as compared with the optimum 
power output obtained with independent control of 
gas and air flow, shown by dotted-line curves, the power 
output with the Research Department mixer, shown 
by full-line curves, was in most cases higher, and the 
difference increased with increasing engine speed so 
that at 1,800 r.p.m. the mixer showed a gain of 3 lb. to 
4 lb. per square inch b.m.e.p. over independent control. 
With gas of 130 B.Th.U. per cubic foot, power output 
closely approximating to that normally obtained from 
the oil engine, as shown by the chain-dotted curves, 
was obtained. The inorease in power at high speeds 
as ——— with the independent control could be 
ascri partly to improved gas/air mixing, and partly 
to the injectoreffect of the air jet and Venturi in the 
mixer, there being a measurable pressure rise through 
the mixer which increased from ahent 0-5 in. of water 
at 800 r.p.m. to 2-6 in. of water at 1,800 r.p.m. In 
fact, the true gain in pressure will be greater than this, 
since the normal mixer gives a drop in pressure. In 
addition, the placing of the mixer at the entry to the 
manifold effected some reduction in pipe line resistance 
as compared with the independent throttles which were 
placed about 8 ft. from the manifoldentry. This 8 ft. of 
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piping, with the mixer in position, only conveyed gas, 
whereas with independent control a much greater 
amount of gas/air mixture had to be carried. The 
manifold depressions obtained with both independent 
control and with the Research Department mixer are 
shown in Fig. 20 at c. 

The performance of the mixer at partial load, with 
closing of the gas throttle, is shown by the full-line 
curves in Fig. 21. The dotted-line curves relate to the 
performance of mixer “ P”’ on partial load, and the 
chain-dotted curves are for the part-load performance 
of mixer “Q.” It will be seen that, in comparing 
the Research Department mixer with the gas mixers 
previously ‘ested, very little variation in manifold 
depression could be observed as the throttle was 
closed. In this respect, the behaviour was even better 
than the use of independent control, with the air 
throttle fixed (see Fig. 11, page 119, ante), and it is 
apparent that the spring-controlled air valve ensures 
good combustion conditions for the pilot-oil injection, 
there being no trace of smoke in the exhaust under any 
condition. The reduction in brake mean effective 
pressure by gas throttling resulted in a proportional 
reduction in gas consumption, and the only limitation 
on power control by this method lies in the inability 
of the ——- to maintain good gas quality at low 
rates of gas flow. Thus for flows smaller than about 
10 cub. ft. to 15 cub. ft. per minute the gas calorific 
value falls off rapidly, with a loss of power which can 
only be restored by opening the throttle. 

Since the experimental mixer had given such pro- 
mising results, a design more suitable for production 
was evolved, using light-alloy castings for the main 
—_ instead of fabricating them from steel plate. 

vision was made on this t of mixer for easy 
adjustment of the air-valve initial spring tension by 
means of a hand control. It will be appreciated that 
an increase in initial spring tension enriches the gas/air 
mixture throughout the speed range, while a reduction 
in initial spring tension weakens the mixture. The 
principal use of the hand control was to set the spring 
tension to a value giving optimum performance in each 
case where the mixer was used with a different producer 
installation, as was the case in the road tests. Once 
set, an adjustable stop could be locked in position so 
as to prevent the hand control from further increasing 
the spring load (and so the mixture strength) as indic- 
cated diagrammatically at c in Fig. 19. 

The correct spring setting would be maintained 
by the previously mentioned stop, so that, as shown 
later, an approximation to optimum performance 
would be obtained automatically, even under changi 
service conditions, without use of the hand control. 
The weakening of the gas/air mixture by hand control 
may, however, prove useful under the following con- 
ditions. During the early part of the producer run, 
when the engine is cold and the gas has a high calorific 
value, bad combustion and injector trouble may occur 
with the small quantity of fuel oil injection. In this 
case it is advisable temporarily to introduce excess air, 
so as to improve combustion and clean the injectors. 
The hand control may also be used, if considered 
advantageous, under road conditions, to correct the 
spring tension as the gas calorific value changes during 
the run. In this way, it would be possible to obtain 
some slight improvement in maximum power. On the 
other hand, with the type of hand control used, the 
driver cannot run with excessively rich mixture, with 
the inevitable accompaniment of exhaust smoke and 
injector trouble, in an attempt to obtain higher power 
from gas of poor quality. 

A number of mixers of the modified design were 
constructed, and preliminary tests on engine “‘B” 
showed that the performance of this type was not 
appreciably different from that of the experimental 
mixer, once the correct spring characteristics had been 
determined. In general, the power output obtained was 
little different from that shown in Fig.10, page 118, ante. 
This cast type of mixer was therefore used in all subse- 
quent tests, and the mixers later distributed among ’bus 
operators for road test were all of this type. With such 
a spring setting as standard, the loss in power, as com- 
pared with that given by a spring setting varied to suit 
gas calorific value, was determined over a e of gas 
calorific value from 145 B.Th.U. to 80 B.Th.U. per 
cubic foot. The results are given at a in Fig. 22 as 
curves of brake mean effective pressure against engine 
8 at each of several representative gas qualities, 
the curves given by the mixer with a fixed spring 
setting being shown in full lines, while the broken lines 
show the power output with hand adjusted opening 
of the air valve giving optimum gas/air ratio. The 
numbers against the curves indicate the calorific value 
of the gas in B.Th.U. percubic foot. Curve 6 is the oil 
fuel injection in cubic millimetres per cycle, and curves 
c are the inlet manifold depression for the extreme gas 
calorific values of 145 B.Th.U. and 80 B.Th.U. per 
cubic foot. 

The range of calorific value covered the highest gas 
quality normally obtainable, as well as the lowest 








gas quality at which the engine normally runs (at the 





compared with optimum power, the loss due to the 
use of a fixed spring setting was not large. With gas 
of calorific value below 118 B.Th.U., power loss was 
due to weak mixture, and was about the same (in 
terms of brake mean effective pressure) over the 
whole speed range. Such loss in no circumstances 
amounted to more than 4 Ib. per square inch b.m.e.p. 
With gas of calorific value higher than 118 B.Th.U., 
power loss was due to enrichment of the mixture and 
under such conditions the power loss was greater at 
low speeds than at high speeds, so that with the highest 
quality gas (145 B.Th.U.) the power output at 600 r.p.m. 
was slightly less than that given by gas of 118 B.Th.U. 
calorific value, and there was some exhaust smoke. 
The actual loss of power with 145 B.Th.U. gas amounted 
to 7-5 lb. per square inch. b.m.e.p. at 600 r.p.m., the 
loss decreasing to only 3 lb. per square inch at 1,700 
r.p.m. It should be noted, however, that a gas calorific 
value of 145 B.Th.U. is practically unobtainable in 
normal service. 

In general, over the normal variation of calorific value, 
from about 100 B.Th.U. to 130 B.Th.U. per cubic foot, 
the power output varied linearly with calorific value. 
to a first approximation, at all engine speeds. If 
calorific value fell below 100 B.Th.U. it was generally 
found that uneven running occurred and, in practice, 
the vehicle would probably be unusable under these 
conditions until the producer was refuelled. Over 
the normally usable range of gas quality, a fixed spring 
setting giving optimum results with gas of 118 B.Th.U. 
gave a variation of about 10 lb. per square inch b.m.e.p. 
at 600 r.p.m., the variation rising to 20 lb. per square 
inch at 1,700 r.p.m. With gas of high calorific value, 
such as is obtained during the early part of the run 
on a newly-filled gas prodticer, it might be found 
advisable to weaken the mixture by temporarily 


it was found that any appreciable length of run with 
smoky exhaust was liable to result in injection trouble. 
A simple spring load releasing gear was accordingly 


reducing the load on the air-valve control spring, since | 


fitted to the mixers distributed for road test. | 


As a result of these initial tests, it was considered | 
that the use of a spring-controlled air valve, with 
accelerator control only of the gas throttle, would | 
give a gas mixer capable of meeting the requirements | 
of any converted compression-ignition engine. Atten- | 
tion was therefore concentrated on the control of 
injection pump delivery characteristics over the whole 
engine speed range from idling to maximum speed. As | 
the linking of the accelerator control to both the fuel 
pump and the gas mixer is an essential part of the | 
engine control as a whole, the use of the independent | 
control of gas and air quantity was discontinued, and 
tests of the various methods of fuel-pump control were 
made with the Research Department gas mixer. 


(To be continued.) 





ARTICULATED FREIGHT LOCOMOTIVES.—Twenty loco- | 
motives of the 2-8-8-4 type, built by the Baldwin Loco- 
motive Works, are being placed in service on the Balti- 
more and Ohio System in the United States, for handling 
freight traffic on a 17-mile long gradient over the Alle- | 
gheny Mountains, which has a rise of 1 in 45 at the 
steepest section. The weight of the engine in working | 
order is 280 English tons and of the tender, when two- 
thirds loaded, 163 tons. The driving-axle load averages 
27 tons, so that the total adhesive weight is 217 tons, or | 


4-22 times the rated tractive force, which is 115,000 Ib. 

There are four cylinders of 24 in. bore, and the piston 

stroke is 32in. The driving-wheel diameter is 5 ft. 4 in., 
and the steam pressure is 235 Ib. per square inch. Piston | 
valves, 12 in. in diameter, with a steam lap of 1} in., | 
are given a maximum travel of 7 in. by Walschaerts 
valve gear. The total evaporative heating surface is 
5,298 sq. ft., of which 756 sq. ft. is provided by the 
firebox with its combustion chamber and siphons. The 
superheater surface is 2,118 sq. ft. and the grate area is 
117-5 sq. ft. 





ZInc ALLOY Dig CASTERS ASSOCIATION.—Founded on 
February 27, 1942, the Zinc Alloy Die Casters Association 
has now a membership consisting of 15 full-member | 
firms, which produce die castings mainly for sale to| 
general consumers, and 30 associate-member firms, | 
principally engaged in the production of die castings for | 
their own use or for sale to an associated company. The | 
Association has recently published a booklet which con- 
tains succinct particulars of the nature, application and 
production of zinc-alloy die castings. This booklet is 
to be followed by others dealing with such subjects as 
* Plastics and Die Castings Compared,” “* Plastics and 
Hot Stampings Compared,” “‘ The Designing of Die Cast- 
ings,” “The Plating of Die Castings” and ‘ Organic 
Finishing of Die Castings.”” Copies of the first-men- 
tioned booklet and of the others, when available, may be | 
obtained from the secretary of the Association, Lincoln 
House, Turl-street, Oxford. | 








| of the aircraft taxi-ing over them. 
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AERONAUTICS. 


| 559,524. Runway. The British Reinforced Concrete 
Engineering Company, Limited, of Stafford, and E. B. 
Hall, of Stafford. (2 Figs.) 
vention is a steel-mesh runway to be used as a temporary 
runway for aerodromes and airfields. It consists of 
| steel-mesh fabric laid directly on the ground so as to 
| maintain reasonably level surface, without the necessity 
for any concrete or asphalt. The mesh may be of a 
} light type, brought to the site in rolls, or may be of a 
| heavier type, brought to the site in sheets. The passage 





|of traffic over the runways causes them to curl and /| 


their edges to be lifted into dangerous proximity to parts 





The joint shown is 
one between two rectangular sheets of rectangular- 
mesh fabric 7 ft. by 12 ft., the longitudinal wires being 


|} at 6 in. centres and being 0°372 in. in diameter, while 


the transverse wires are at 3 in. centres and are 0°3 in. 
in diameter. Each transverse wire 2 and each longi- 
tudinal wire 1 extends beyond the outermost wire which 
it crosses, to leave a projecting prong 3 at each end, the 


| degree of extension being slightly more than the length 


of one mesh in the same direction. Each projecting 
part 3 is bent first downwardly and then outwardly, 
so that it lies in a plane parallel with that of the sheet, 
but removed from it a distance such that it will lie just 
below and in contact with the adjacent sheet. (Ac- 
cepted February 23, 1944.) 


PUMPS. 


558,576. Rotary Fluid-Tight Joint. Fodens, Limited, 
of Sandbach, and W. Foden and E. Twemlow, of Sand- 
bach. (1 Fig.) November 11, 1942.—The invention is 
a rotary fluid-tight joint between a centrifugal pump 
impeller and the pump housing around the impeller 














shaft. A carbon ring a is held against rotary movement 
and also supported co-axially around the impeller shaft b 
by being splined in a ring secured within the pump 
housing d at the shaft side of the impeller e. The carbon 


ring is free to move axially along the shaft 6 in its support 


June 19, 1942.—-The in-| 





AuG. 18, 1944. 


so that it can make a fluid-tight joint with a face at s 
upon the back of the impeller. Also secured to the pump 
housing d between the ring a and the housing, is 4 
rubber diaphragm g which extends into the housing 
around the impeller shaft so that its inner portion h, 
which is of ring form, can bear, under the pressure of the 
spring i, upon and make a fluid-tight joint with the back 
of the carbon ring a. The spring i is received at one end 
in a metal lined annular recess in the ring part A. It 
will be seen that with the improvement there is no 
relative rotary movement between the rubber ring part 
of the diaphragm g and the carbon ring a; the latter 
does not revolve but rides upon a face on the back of the 
impeller ¢. (Accented January 11, 1944.) 


MISCELLANEOUS. 


559,496. Filling Skips. Woodall-Duckham (1920), 
Limited, of Guildford, G. J. Jackson and F. Enoch, of 
| Guildford. (3 Figs.) September 11, 1942.—The invention 
| is an arrangement for filling a suspended telpher skip 
with material from a chute or storage bunker. The 
arrangement enables coke to be charged automatically, 
rapidly and without substantial spillage into the skip 
It has the advantage that it permits a definite and pre- 
determined quantity of material to be loaded into the 
skip at each operation. The coke is supplied by achute 4. 
An open-topped container 5 of V-shaped cross-section 
and having a capacity equal to that of the skip 6 is 
pivoted to turn on a horizontal axis adjacent to and 
below the outlet of the chute 4. The container 5 carries 
a projecting arm 8 having at its end a roller. On the 
side of the container 5 remote from the discharging side 
is a curved plate 10 supported on brackets 11 from the 
| body of the container. The purpose of the plate 10 is 
to form a closure for the outlet of the chute 4 while the 
container is discharging its contents into the skip. The 
chute 4 contains a slide 12 to regulate the amount of 
|coke passing, and the upper part of the outlet is cut 

away to facilitate the passage of the plate 10 through the 
coke. Balance weights are provided on the arm 8 and 
the bracket 11. Stops 15 and 16 with contacting members 
| on the container framework, are provided to limit the 
| movement of the container 5 between its extreme posi- 
| tions. An inclined guide member 17 is arranged in the 

position shown and a second guide member 18 is mounted 
on the framework supporting the container axis to prevent 
| the descending skip from hitting the outer edge of the 
container in its descent. In operation, the skip 6 descends 





| 

















(559,196) 


until the side meets the inclined guide 17, which causes 
it to move inwards until its opposite side engages the 
roller on the arm 8. The container is in the charging 
position and contains coke supplied by the chute 4, the 
coke having flowed in until the free surface reaches its 
natural angle of repose. The centre of gravity of the 
container and its contents is approximately above and 
to the right of the axis of rotation. The container is 
therefore stable in position. The weight of the descending 
skip against the arm 8 causes the container to turn anti- 
clockwise on its axis, and coke begins to flow from the 
container into the skip, the passage of coke from the 
chute 4 into the skip being prevented by the plate 10. 
When the centre of gravity passes to the left of the 
axis, as shown at G,, the container becomes unstable and 
tilts automatically to spill its contents into the skip. 
Adjustment of the balance of the container in the charged 
and discharged positions can be made by means of the 
balance weights. On the return movement, the skip 
starts to rise, and its upper edge causes the container to 
rotate in a clockwise direction. The centre of gravity 
passes to the right of the axis so that the container 
continues to rotate in this direction. The skip 6 has 
by this time moved up the guide 17 and no longer 
obstructs the rotation of the arm 8. The plate 10 starts 
to uncover the outlet of the chute 4 and coke flows 
into the container. The flow of coke into the container 
assists its return; there is no tendency for the container 
to oscillate on its axis. The invention is suitable for 
cases in which the skip runs on horizontal tracks. 





(Accepted February 22, 1944.’ 
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STRENGTH OF RAILWAY 
SLEEPER ASSEMBLIES. 
By F. C. Jonansen and J. C. Loacn. 

(Continued from page 82.) 


Spread of Gauge : Part II—Tests of Chair Fasten- 
ings.—The various experiments so far described 
served not only their original main purpose of dis- 
tinguishing among the relative merits of different 


sorts of sleeper timber, but, incidentally, revealed 


Fig.14. 


20;,— 


Spread of Gauge... Inches 


—— 


a L.M.S. standard assembly: AS1 chairs (three 
screws, two inside). 

+ L.MLS. standard assembly without felt pads. 

ec L.M.S. R81 chairs (three screws, 2 outside). 

d L.M.S. AS 1 chairs having underside projections. 

e L.M.S. A811 A chairs (two bolts) having plain bases. 
f L.M.S. BS1 chairs (two bolts, staggered) having 
underside projections. 
¢@ G.W.R. standard assembly : 
having serrated bases. 


chairs (two bolts) 


TABLE III.—Assemsty Detaus or SLEEPERS TESTED. 


assembly were to be developed. In particular, the 
results of the comparable tests between assemblies 
having chair screws or elastic spikes directed atten- 
tion to the considerable possibilities of improvement 
in the method of fastening the chair to the sleeper. 
A special interest in this aspect of the assembly arose 
from the installation, by the London Midland and 
Scottish Railway, of several experimental lengths 
of flat-bottom rail, some weighing 110 lb. per yard 
and some 131 Ib. per yard, for which base plates and 
elastic spikes were among the most attractive 








G q 8B 9 
Horizontal Load ...Tons 


REFERENCES TO Fig. 14. 


methods of fastening. 





h L.N.E.R. assembly: 8 18B chairs (three bolts, 

two inside) having underside projections. 

k L.ML.S. three single-leaf elastic spikes (two inside). 

i L.M.S. three single-leaf elastic spikes (two outside). 

m Three Mill’s spikes (two inside). 

p L.M.S. 110-lb. per yard flat-bottomed rails and 
baseplates with three double-leaf elastic spikes 
driven into 4$-in. holes (one inside). 

Same as p, except that spikes were driven into 
4-in. holes. 


Q 














~~ AH | Sleeper |  tyye of Chairs. Details of Fastenings. Pads 
Fig. 14). Adsed. Used. 
L.M.8. two-bolt -” és e No .| ASIA .| Two bolts, jin. diameter .. o~ on --| No 
L.N.E.R. three-bolt .. + @ No ..| S1B .| Three bolts, j in. diameter (two inside, one outside) Ne 
G.W. two-bolt of re g Yes, and | GW .| Two bolts, Zin.diameter .. ae ae ..| No 
serrated 





L.M.S. two-bolt chairs with /f No 
jections 


-| BS1, with under- 


re eee eee No 

















underside pro side projections 
L.M.S. three screws, standard 6 No ..| ASI .| Three standard screws (two inside, one outside) ..| No 
without felt pads 
L.M.S. three screws, standard a Yes ..| AS1 .| Three standard screws (two inside, one outside) ..| Yes 
L.M.S. three screws, chairs d No .| AS1, with under- | Three standard screws (two inside, one outside) ..| No 
with underside projections side projections 
L.M.S. three screws .. a Yes ..| BS1 oi .| Three standard screws (one inside, two outside) ..| Yes 
.| AS1, with holes at | Three single-leaf elastic spikes driven into 4 in. No 


L.M.S. three single-leaf elastic &k Yes 
spikes 12 in. centres 


holes (two inside, one outside) 








L.M.8. three single-leaf elastic 1 Yes .| RSIS .| Three single-leaf elastic spikes driven into } in. No 
spikes holes (one inside, two outside) 
Three Mill's spikes .. -- m | Yes va Three Mill’s spikes driven into 4% in. holes (two No 


AS1, with special 
bosses 


inside, one outside) 

















L.M.S. 110-Ib. flat-bottom rail p Yes, and | Base-plates .| Three double-leaf elastic spikes driven into # in. No 
and spikes serrated holes (one inside, two outside) 

L.M.S. 110-Ib. flat-bottom rail ¢ Yes, and | Base-plates .| Three double-leaf elastic spikes driven into } in. No 
and spikes serrated holes (one inside, two outside) 











many characteristics of the separate components of 
the assembly that had been previously unsuspected 
in detail or imperfectly understood. They demon- 
strated that, marked disparities in strength existed 
among the \several components of the standard 
arrangement, suggesting more than one direction 
in which additional resistance to gauge spread was 
necessary if the full strength of the remainder of the 








As regards bull-head rails of 95 Ib. per yard, the 
behaviour of through-bolt chair fastenings was a 
matter demanding investigation. This fastening 
comprises long bolts passing completely through the 
sleeper, the heads, fitted with large washers, being 
underneath. The chair, provided with cored bosses 
fitting over the upper ends of the bolts, which 


mode of fastening is not without disadvantages, 
notably in respect of the trouble entailed by the 
replacement of a defective assembly in the track ; 
but it is widely recognised as being most effective 
as regards general security and resistance to widen- 
ing of gauge—so much so that the usual practice is 
to employ only two through-bolts, as against at 
least three chair screws or spikes. It was thus a 
matter of importance to ascertain how far, under 
laboratory conditions of static loading, an equal 
degree of security could be achieved by modifications 
to the standard type of assembly hitherto favoured 
by the L.DLS. Railway. 

Among such modifications was the provision of 
triangular-shaped’ projections (studs or “‘ pimples ”’) 
on the flat base of the chair, small enough to be 
cast integral with the chair at negligible increase 
of cost, intended to penetrate into the adzed chair- 
seat on the sleeper and so to resist relative lateral 
movement between the two. The omission of the 
felt pad was essential, of course, for this design to 
be effective, and the general question was thereby 
raised of the improvement to be gained by omitting 
the felt pad from the standard plane-base chair 
assembly. The opportunity was taken, therefore, 
to make strictly comparable tests of assemblies 
with and without the usual felt pad, but otherwise 
precisely similar. The value of the comparison was 
greatly augmented by the provision of sleepers 
with through-bolted chairs, assembled by the 
London and North Eastern and the Great Western 
Railways in accordance with the standard practices 
of those companies. Those from the L.N.E.R. had 
three through-bolts for each chair, while those 
from the G.W.R. had two through-bolts and were 
additionally distinguished by having transverse 
serrations in the chair base, fitting into corresponding 
ridges machined in the adzed seat on the sleepers, 
with the object of resisting spread of gauge. A 
further feature of the G.W.R. assembly was that 
each chair was forced into contact with the sleeper 
by a vertical force of 10 tons while the nuts on the 
bolts were being screwed tight. 

The test procedure was similar in all essential 
respects to that previously described, and the 
apparatus illustrated in Fig. 1, on page 1, ante, 
was used as before; but, since the former tests 
had revealed how considerable a proportion of the 
total gauge spread in bull-head track was contri- 
buted by the keys, whether of wood or of steel, 
it was decided to avoid the use of normal keys lest 
the variations among their compression charac- 
teristics should mask the small differences among 
the qualities of the various chair-fastenings, which 
it was the primary object of the present tests to 
reveal. In place of keys, therefore, the rails were 
tightly secured in the chairs by pairs of solid steel 
fox wedges, the compression of which under the 
applied transverse loading was negligibly small. 

Throughout the tests, sawn Baltic redwood 
sleepers were used, each 10 in. by 5 in. and 8 ft. 6 in. 
long, free from knots in the chair-seats, and, as far 
as possible, flat-topped. Every endeavour was 
made to select wood of equally good quality, but 
to take account of the unavoidable variations in 
the mechanical properties of timber, six specimens 
of each type of assembly were tested as a general 
rule. The only exceptions were assemblies incor- 
porating flat-bottom rails on base-plates secured by 
elastic spikes, for which only four samples of each 
type were tested. Sleepers supplied with the 
L.N.E.R. through-bolted assemblies had the heart 
side of the wood uppermost, in accordance with the 
general practice of that company. All other sleepers 
were sap-side uppermost. The preservation treat- 
ment of the L.M.S. sleepers consisted of 30 minutes’ 
exposure under 15 in. Hg. of vacuum, followed by 
two-hours’ immersion in creosote at 130 deg. F. 
and 130 Ib. per square inch pressure. The average 
weight before treatment was 98-5 lb., though the 
weight of individual sleepers ranged from 80 lb. 
up to 140 lb. The weight of creosote absorbed 
ranged from 16 Ib. up to 58 lb., the average absorp- 
tion being 32 lb. approximately, and the average 
weight after treatment amounted to a fraction over 
130 Ib. 

The more important details of all the types of 
assembly tested are enumerated in Table III, on 





protrude above the sleeper, is secured by nuts. This 





this page. Attention was principally directed 
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towards the performance of the chair fastenings, 
but the extra work involved being only slight, the 
arching and extension of the sleepers were measured 
as before in order that the total spread of gauge 
might be analysed into its several components and 
compared with the overall spread directly measured 
between rail centres. To take account of minor 
differences in the assembly of sleepers carrying 
flat-bottom rails on base plates, additional measure- 
ments in such cases were made of the horizontal 





STRENGTH OF 
Fig. 15. 





movement of the rails relative to the base plates ; | 


the lift and depression of the rails relative to the 
sleeper; and the flexing of the web and foot of 
the rails. As before, each rail of the assembly was 
loaded vertically with 10 tons, and _ horizontal 
gauge-spreading load was applied by increments of 
2 tons, up to the limit determined by 1-in. overall 


gauge spread or by the prior failure of some com- | 


ponents of the assembly. After each increment of 
horizontal load, time was allowed, with the load 
maintained constant by adjustment of the loading 
rams if required, for the deformation to proceed to 
its full extent before méasurements were made. 

Considerations of space preclude the presentation 
here of the detailed results obtained for the 74 
assemblies tested. It may be stated, however, that | 
the agreement between the sum of the separate 
contributions and the directly-measured total gauge 
spread was very satisfactory, having regard to the 
number of factors involved and the degree of 
accuracy possible in the individual measurements. 

Test Results, Series 4.—The following notes cover | 
the outstanding features of each series of tests. 

Sleeper Assemblies, in which the Chairs, Carrying 
Bull-head Rails, are Secured by Bolts.—{a) L.M.S. 
ASIA Plane-Base Chairs.—These were secured by 
two bolts, { in. in diameter. Every test was con- 
cluded by the breaking of one of the chair jaws ; 
this usually occurred when the horizontal load was 
11 tons, although in one test it was 15 tons. The 
fractures occurred at the feet of jaws where, in each 
case, a small ridge was present in the casting due to | 
a badly-fitting loose-piece (“slip”) in the pattern | 
used for moulding. The resistance to spread of | 
gauge was good, only just over } in. spread having | 
occurred when 11 tons load had been reached. 

(6) L.N.£. S\B Chairs.—These were secured by 
three bolts, { in. in diameter (two inside and one 
outside), and had triangular-section ridges across 
the base of chair. The breaking of a chair jaw | 
marked the termination of each test, the load then | 
being 12 tons. As with the L.M.S. ASIA chairs, | 
the fractures occurred where small ridges were 
present in the casting. The resistance to spread of 
gauge was good, and was comparable in every respect | 
with that obtained with L.M.S. ASIA chairs. 

(c) G.W. Chairs having serrated bases and secured 
by two bolts, { in. in diameter (Fig. 9, page 81, ante). 
The termination of each test was determined by the 





| 


2 
( 9329.4.) 


were used. Spread developed rapidly during these 
tests, chiefly due to the large transverse movement 


of the chairs. The tests terminated at 10 tons hori- | 


zontal load, at which the total spread of gauge 


exceeded 1 in. The difference between this and the | 


previous series is that felt pads were included in the 
latter. 
that the transverse movements of the chairs were 
twelve times as much when the pads were present 
as otherwise. A criticism was raised, suggesting that 
the timbers were not of equal quality for the tests 
with and without felt pads. To meet it, a sleeper 
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3 4 5 
Horizontal Load... Tons 


The difference in results is remarkable, in | 


— 


SLEEPERS. 


6 1 
chairs was an outstandingly large contribution to 
the total spread. 

Sleeper Assemblies in which the Chairs, Carrying 
Bull-head Rails, are Secured by Elastic Rail Spikes.— 
(a) L.M.S. AS\ Chairs secured by three single-leaf 
elastic spikes (two inside and one outside) supplied 
by Messrs. The Elastic Rail Spike Company, London, 
driven into }-in. holes placed at 12-in. centres. The 
spike heads were driven } in. farther after contact 
| of the spike ends with the chair. No felt pad was 
'used. This type of assembly was the outcome of 


: a ~ 
| previous tests (Series 3 ; Fig. 11, on page 81, ante). 


breaking of a chair, the load then being 14 tons | of the latter series was stripped after test, re-adzed, | Horizontal loads of 12 tons to 14 tons were reached 
to 16 tons. In two cases fracture occurred through | re-drilled 5} in. nearer to one end, and re-assembled | before tests were terminated, failure having then 
the base of a chair, while in the other cases it was| without the felt pads. By this means, tests similar | occurred in three tests by the breaking of a chair jaw 
at the base of the chair jaw. As with the other two | to the previous series were made using the same | In the other three tests, the spread of gauge exceeded 


through-bolted assemblies, resistance to spread of 
gauge was good. 

(d) L.M.S. BSYChairs having prism-shaped under- 
side projections and secured by two bolts, { in. in 
diameter. The bolts were staggered, being set } in. 
off the longitudinal centre line of the chair. As in 
previous series of through-bolted assemblies, the 
tests concluded by the breaking of chair-jaws. This 
occurred when the horizontal load was 12 tons, the 
spread of gauge then being about } in. 

Sleeper Assemblies in which the Chairs Carrying | 
Bull-head Rails are Secured by Screws.—(a) L.M.S. 
AS1 Chairs secured by three standard screws (two | 
inside and one outside) driven in to correct height 
(i.e., the distance between the underside of the collar 
on the screw and the top of the boss on the chair is | 
+ in.). (This is the L.M.S. standard assembly, 
except that the felt pads, normally placed under the | 
chairs, were omitted.) The results are comparable | 
in every way with those obtained from the bolted | 
assemblies. Further, each test ended when a chair | 
jaw broke, the horizontal load then being 9 tons to | 
11 tons and gauge spread being only # in. 








|remarkably good in each test. 


timber as had been used in the last series of tests. 
The results were identical with the average of the 
previous series and the test ended when a chair jaw 
broke, the horizontal load then being 10 tons. 

(c) L.M.S. AS1 Chairs having small prism- 
shaped underside projections, secured by three 
standard screws (two inside and one outside), 
driven in to the correct height. The resistance 
offered by these assemblies to lateral forces was 


were similar to those of through-bolted assemblies. 
Each test was terminated by the breaking of a 
jaw of a chair, which, in three cases, occurred at 
as small a load as 9 tons. In the other three cases, 
the load was 11 tons. It was very evident that, 
both in this series and the last but one, the assemblies 
were withstanding the horizontal loads exceptionally 
well and the breaking of jaws caused premature 
failure. The repetition of the failure in all the tests 
clearly reveals the weakness of this portion of the 
assembly. 


Results obtained | 


lin. The assemblies behaved remarkably well up 
to 8 tons horizontal load (spread then was 0-32 in.) 
after which the spikes failed to prevent rather rapid 
lateral movement and lift of the inside of the chairs. 
The results were vastly superior to those obtained 
with the first assembly, having spikes fitting in 
notches, and showed the value of the modifications 
embodied as a result of the preliminary trial. 

(6) L.M.S. RS1\S Chairs secured by three single- 
leaf elastic spikes (one inside and two outside) 
supplied by Messrs. The Elastic Rail Spike Company, 
driven into }-in. holes placed at 12-in. centres. 
The spike heads were driven into the sleeper } in. 
more after the spike ends touched the chair. No 
felt pad was used. Every test in this series was 
regarded as ended by virtue of the total spread 
having exceeded 1 in., this occurring when the hori- 
zontal load reached 11 tons. The one spike on the 
inside of each chair was unable to prevent the chair 
from lifting appreciably as the horizontal load 
increased. In consequence of the reduced area of 





(d) L.M.S. RS1 Chairs, secured by three standard | 


the chair-base making contact with the sleeper, 


| screws (one inside and two outside). Felt pads were | bearing pressures were increased so that depression 


(6) L.M.S. Standard Assembly.—AS1 chairs se-| used. In every test, 1 in. total spread of gauge, or of the outside of the chairs occurred equal in extent 


cured by three standard screws (two inside and one | more, had occurred when the horizontal load had|to the large lift on the inside. 
outside) driven in to the correct height. Felt pads| reached 10 tons. The transverse movement of the! reached such proportions that the two outside 
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ikes were relieved of thei: duties of exerting any 
downward pressure on the chair and eventually 
their tips, normally bearing on the chair, were left 
free. Thereafter the outside spikes served only as 
pegs resisting lateral movement of the chair. The 
chief difference in assembly between this series 
and the last is the disposition of the three spikes. 
In one case, two were inside and in the other two 
were outside. The difference in behaviour was 
very marked, there being much more lift of the 
inside of the chairs and depression of the outside 
of the chairs, and consequently more total spread 
of gauge, when two spikes were placed outside. 

(c) L.M.S. AS1 Chairs, secured by three Mills 
spikes (two inside and one outside), driven into 
j,-in. holes. The spikes were driven } in. farther 
after touching at the tip. They were of special 
design, submitted by Messrs. The 
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the total obtained by the addition of the separate 
contributions, and the chain-dotted curve, the total 
obtained by direct measurement. The separate 
contributions are indicated as follows: a, by flexure 
of the chair jaws; 6, by the depression of two 
chairs, and c, by their transverse movements ; 
d, due to camber, and e, to elongation ; and f, to 
the lift of two chairs. Convincing proof that the 
felt pad is the essential cause of difference between 
the results was afforded by the test wherein the same 
sleeper was used for two assemblies, one having felt 
pads and the other not, but otherwise identical. 

The worst result of all the tests was obtained from 
assemblies with RS1 chairs, in which only one of 
the three screws is on the inside of the chair. It is 
noteworthy that felt pads were also incorporated in 
these assemblies. The results of assemblies incor- 
porating single-leaf elastic spikes and chairs show 


J. Mills, Limited, of Bredbury. Felt pads were | that very much better results were obtained when 
not used. All tests ended when the spread of gauge | two of the three spikes were on the inside of the chair. 
reached | in., the horizontal load being then 11 tons | The results are almost as good as those of through- 
to 12 tons. In one test, the chair jaw broke at | bolted assemblies than when two of the three spikes 
12 tons horizontal load, but the gauge spread was| Were outside. Several of the L.M.S. assemblies 
then in excess of 1 in. After the horizontal load | giving greater resistance to spread failed in conse- 
reached 8 tons, the lateral movement and lift of the | quence of broken chair jaws at loads—in the region 
chairs increased rapidly. | of 11 tons—somewhat less than those sustained by 


Sleeper Assemblies in which Flat-Bottomed Rails | 8°me of the assemblies tested. 


and Baseplates are Secured by Elastic Rail Spikes.— | There is little to choose between the two types of 
(a) 110 lb. per yard Flat-Bottom Rail with baseplates | 
held to the sleeper by three double-leaf elastic spikes | 
(one inside and two outside) driven into }§-in. holes. 
The sleepers were adzed and serrated to accommo- 
date triangular ridges on the underside of the base- | 
plates. The spike heads were driven } in. farther 
into the sleeper after the tip touched the foot of the 
rail. (Fig. 10, on page 81, ante.) All four of these 
tests terminated when the horizontal load reached 
10 tons, the spread of gauge then exceeding | in. 
Spreading occurred very rapidly when the load 
exceeded 6 tons, the rapid increase being due chiefly 
to the lift of the two rails. It was evident that the 
single spike on the inside of the rail was insufficient 
to resist the overturning tendeny of the rail. 

(6) 110 lb. per yard Flat-Bottomed Rail and base- | 
plates secured by three double-leaf elastic spikes | 
(one inside and two outside) driven into 4-in. holes. | 
(Apart from the different size of the holes, the assem- 
blies were identical with those in the previous series.) | 
The progress of these tests is comparable with the | 
previous series. All tests terminated when the 
spread of gauge exceeded | in., the horizontal load | 
then being just over 9tons. As before, the obviously 
weak feature of the assembly was the inability of | 
the single inside spike to resist, by itself, the lift of | 
the foot of the rail, and spreading occurred rapidly | 
when the horizontal load was increased above 6 tons. 

Summary and Discussion of Results of Tests on | 
Chair Fastenings.—The average values of total 
spread of gauge for each type of assembly are col- 
lected for ease of comparison in Fig. 14, on page 141. 
From these, together with the detailed analysis of | 
observations made throughout the experiments, a | 
great many conclusions may be drawn, the most 
important of which are enumerated in the following | 
summary :— 

All assemblies incorporating through-bolts give 
very similar results. It follows that there is no 
advantage of three-bolt fastenings (such as the | 
L.N.E. type) over the types incorporating only two | 
bolts. | 

Assemblies in which the chairs are secured by | 








flat-bottom rail and baseplate assemblies, but neither 


|of them compares favourably with the best of the 


other types of assemblies. This is largely because 
only one elastic spike was on the inside and was 
unable, by itself, to prevent the overturning effort 
of the rail. The size of hole into which the spikes 
were driven did not have a very marked effect. 
How far the spread of gauge in elastic-spike 


The main body of the Circular comprises nine 
sections, eight of which are each concerned with 
one of the major industrial metals—aluminium, 
copper, iron and steel, lead, magnesium, nickel, tin 
and zinc—and its alloys, while the last deals with 
rare metals and miscellaneous alloys. Each section 
is introduced by a table of chemical composition, 
classified according to the predominating ingredients, 
and designated wherever possible by a named speci- 
fication. For each such material, tabulated data 
present values for elastic modulus, proportional 
limit, yield and tensile strengths, elongation, reduc- 
tion of area, endurance limit, hardness and impact 
values, miscellaneous information including the con- 
dition as regards heat treatment, electrical and 
thermal properties so far as these are available, 
and, finally, a reference to a bibliography of over 
700 sources of the original work from which the 
tables have been collected. Liberal use is made of 
graphs to exhibit the relations between physical 
properties and temperature, heat treatment, com- 
position or other variable factors. As far as possible, 
actual data from published test results are given, in 
preference to average or specified nominal values ; 
but, in the minority of instances where test data 
have not been discovered in recent literature, average 
properties have been selected, with discretion, from 
older sources adjudged reliable. 

Great importance necessarily attaches to the 
precise meaning of the nomenclature adopted 
throughout the Circular. The compilers have in- 
cluded, therefore, an introduction in which all 
relevant terms, conditions and treatments are not 
|merely defined, but in appropriate cases are in- 
| structively criticised. The phenomena of yield and 
| proportionality of stress and strain, for example, 





| assemblies is wholly recovered after removal of the | are discussed in relation to the observed differences 


load is to be the subject of further work and it | in different metals and alloys, and to the significance 
may prove to be the case that, in repeated loading, | of alternative definitions that are in not uncommon 
the spike assemblies will prove superior to screws | use among engineers. Useful comment, similarly, is 
on this score. | made on the endurance limit associated with fatigue 

It is evident that the inclusion of felt pads in an | stressing, while hardness is discussed with reference 


| assembly reduces resistance to spread of gauge, due | to the fundamental differences between the several 


to considerably lowered friction between chair and | accepted methods of measurement and the con- 
sleeper. The reasons for incorporating felt pads in| version of hardness figures from one system of 
assemblies in the past have been to provide a better | evaluation to another. A brief account is given 
bed for the chair and to give quieter riding. The of the factors that may influence the creep character- 
padded bed is far less essential now that chair) jstics of metals, to which is added the warning that 
castings are more accurate and sleepers are adzed | caution should be exercised in assuming that the 
immediately prior to assembling, while the noise | tabulated creep rates will continue unchanged for 
abatement value of the pads is probably small. | as long as ten times the quoted duration of the test. 
The outstanding weakness of all assemblies having | The considerable list of definitions applicable to 
three fastenings, in which only one is used on the | heat treatments and other metallurgical processes 
inside, is shown similarly in each type. There was | jg by no means exhaustive, but it embraces a number 
more lift of the inside of the chair (or flat-bottom | of terms relating to powder metallurgy selected 
rail and baseplate) and consequently more depression | from the glossary issued in 1942 by the American 
of the outside, both features leading to greater | Society for Metals. 
spread of gauge. Most of the tests in which great | ; 
resistance to spread of gauge was obtained ter- 
minated by the breaking of chair jaws. 
(To be continued.) 


From the standpoint of the British technologist, 
this Circular has two disadvantages. The first is, 
| that a large proportion of the alloys dealt with are 
|in accordance with official or commercial American 

specifications for which no precisely corresponding 
specifications exist in this country. In many cases it 
| may prove adequate, from knowledge of the effects 
LITERATURE. of rs comnadaiaeh, to oe with sufficient 

approximation the properties of alloys differing 
Mechanical Properties of Metals and Alloys: National | ly slightly in composition or treatment ; but the 

Bureau of Standards Circular No. C447. Washington, | Operation calls for judgment and caution, and the 

D.C.: United States Government Printing Office. | result lacks the certainty of the actual test result, 

[Price, 1.50 dols.] | which is rightly emphasised in the Circular. The 
THE object of this admirable United States Govern- | other, less serious, disadvantage is that most of the 








screws gave results widely different, but capable of | ment publication is to present in systematic form 
being divided into two groups, namely, without and | a great volume of information upon the mechanical 
with felt pads. Two types of screw assemblies, | and related properties of metals and alloys for 
neither of them incorporating felt pads, gave results|easy reference by the technical staffs of public 
as good as any through-bolted assembly tested ; | bodies, industrial organisations, and individuals 
yet the inclusion of a felt pad in one of the types— | engaged on engineering or metallurgical research. 





thereby making it the L.M.S. standard assembly— 
caused the spread of gauge to be among the largest 
recorded of any of the types tested. The contrast 
is well shown by Figs. 15 and 16, opposite, where the 
contributions to total spread of gauge are analysed 
for six assemblies ; in each case, of L.M.S. chairs of 
the A.S.1 type (with two screws inside and one out- 
side), differing only in respect of the absence or 
provision of the felt pad. Fig. 15 shows the results 
obtained without the pads, and Fig. 16, with them. 
In both of these diagrams, of the two curves marked 
* Total gauge spread,” the full-line curve represents 








Based originally on the Smithsonian Physical 
Tables, and in response to a sustained demand for 
earlier editions of a similar Circular compiled by the 
National Bureau of Standards, this latest vélume 
brings the information up to date by the inclusion 
of data on the numerous new alloys that have been 
introduced into engineering use during the past 20 
years. Special attention has been devoted to the 
behaviour of metals at elevated and at low tem- 
peratures, while thermal and electrical properties 
are presented to meet the requirements of structural 
or electrical engineering and welding technology. 


| cited references are (naturally) to American work, 
| the originals of which, at the present time, are often 
| not easily obtainable in this country. Despite these 
| features, and the fact that American standard testing 
practice differs in some respects from British prac- 
tice, the comprehensive scope of the Circular is 
obviously of great interest to British engineers and 
metallurgists, and its production reflects the highest 
credit upon the staff of the National Bureau of 
Standards. 





BILLINGHAM By-Pass Roap.—A new by-pass road 
and bridge, built at Billingham-on-Tees to give better 
road-traffic facilities between Tees-side and the County 
of Durham, was formally opened on August 15. The 
road, which is 100 ft. wide and is provided with dual 
carriageways, cycle tracks and footpaths, by-passes a 
railway level crossing at Billingham. 
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WATERSHEDS AND LOCAL 
GOVERNMENTS. 


By C. G. Lynam, O.B.E., M.LStruct.E. 


(Concluded from page 115.) 


Most large ports lie on rivers, and most large 
rivers have a port at their outfall to the sea. This 
is natural, since rivers and canals provided the chief 
means of commercial transport in earlier days, and 
even canals lie mainly in one valley. Railway 
transport has now greatly enlarged the area feeding 
a port, but the port is still of importance to the 
river valley. The works which it carries out, or 
omits to carry out, may have serious consequences. 
Badly located piers may decrease the river section 
and cause floods; lack of dredging may back up 
floods and drown out land; dredging in the wrong 
place may divert the incoming tidal current and 
change the river’s course; discharge of oil may 
injure fisheries; sewage or garbage discharged 
from ship or port may be carried upstream by the 
tide and left there. These things are only incidental 
to the main functions of a port, which are of national 
interest, but they are the only things of any local 
interest, and they interest only the regional 
authority. Since it is desirable that the national 
Government should avoid the direct administration 
of physical undertakings by delegating powers 
and responsibility to an interested authority, the 
port should come under the regulation of the 
regional authority, which would act under a general 
directive from the national Government. 

Inland water transport in the British Isles was 
once well developed, allowing for the state of engi- 
neering knowledge at the time ; and every student 
of engineering or economics is familiar with the 
“Canal Age.’ Since then, except for the Man- 
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inhabitants generally have a certain community of | able to arrive at a more satisfactory solution than 
thought. As the watershed has no disadvantages | anyone else. Most important of all, the councillors 
and some advantages, these services should be| would spend their lives in daily contact with their 
directed by the regional authority and its tributary | constituents, whose personal interest in the matter 
and sub-authorities as a further step towards the|in hand would prevent procrastination or evasion 
integration of local government. of responsibility. 

Many of the services mentioned so far are the} The delegation of responsibilities to regional 
responsibilities of counties, county boroughs, cities, | authorities would greatly relieve the pressure on 
urban and district councils, parish vestries and all|the national Government and on Parliament, as 
the other elected authorities which are generally | Parliamentary time would no longer be taken up by 
lumped together under the name of local govern- | discussions of purely local matters. Powers which 
ment ; yet these bodies constitute only a fraction | now must be delegated to Ministers owing to lack of 
of the local authorities who control services and | time for Parliamentary discussion could frequently 
activities, and spend the citizens’ money. ‘ The| be delegated to regional authorities, whose use of 
total number of Local Authorities in England and | them would result in more efficiency and local satis. 
Wales having financial transactions during the year | faction than any direction by a remote official, how. 
1936-37 was approximately 10,900,” according to| ever able and disinterested. Relieved of the duty 
the Financial Statistics of the Ministry of Health. | of trying to govern parishes, Parliament could con. 
Taking the population as 40 millions, this works out | centrate on governing the country. 
at one authority for about every 3,700 persons, or,| Even before the previous war, the growing pressure 
say, one for every 900 families. This is surely an | of work on the central Government and on Parlia- 
excess of government. During 1936-37, these} ment was causing anxiety, and Mr. Winston 
authorities spent more than 620,000,000/., and their | Churchill introduced the term “ devolution” to 
debt then was well over 1,400,000,000/. These are | denote the necessary delegation of responsibilities 
extremely important figures, yet less than one-fifth to much larger units of local government. Unfor. 
of these authorities were local government units | tunately, this trend was cut short by the outbreak 
elected by the ratepayers. | of war, and it never revived. The pressure now is 

One of the striking results of the growing cen-| infinitely greater and radical decentralisation js 
tralisation of government has been the increase in | necessary if the present system of government is to 
the number of ad hoc authorities. An over-worked | survive. The personnel of the Ministries have to 
national Government—with little time to plan long- | deal directly with nearly 11,000 different authorities, 
term policies, and perhaps unconsciously influenced | It is true that there is a certain chain of command 
by a distrust of local governments and a desire to and delegation of duties between counties and 
retain direct control—has tended to solve problems | districts, but these comprise only one-fifth of all 
piecemeal as they arise by the creation of commis- | local authorities, and their cramped areas prevent 
sions, commissioners, boards, and authorities to| them from handling any major problem. This is a 
deal with individual questions of river improve- | state of affairs which no business man would tolerate 
ments, drainage, ports, piers, docks, flood preven-| for a moment, and there is no reason why a nation 
tion, etc. There are some 9,000 of these ad hoc | should tolerate it either. In the system advocated 




















chester Ship Canal, there has been regress instead 
of progress, and inland water transport is worse 
now than it was a century ago. There are well- | 
known reasons for this, but the fact is to be| 
deplored. In both the Great Wars, efforts have been 
made to resuscitate it; but these were made by | 
the national Government, which needed this trans- | 
port for the national war effort, but lacked the local 
interest which would have fostered it ardently in | 
times of peace. River navigation is obviously a/| 
matter for the regional authority. Canals draw | 
their supplies from the river and spill back into it, | 
and as far as possible they follow a contour in one | 
river valley, only changing to another when they | 
become a trunk route; so they, too, should come | 
under the regional authority. Only thus can inland | 
water transport be kept up to date in capacity and | 
efficiency. The French system of inland water | 


authorities. Rarely do their areas coincide with | above, the regional authorities would look after all 
each other or with those of any local government | local matters in their areas. The personnel of the 
unit, and this makes agreement with other authori-| Ministries would then be freed for their proper 
ties on questions of common interest protracted in | duties—laying down broad policies, fixing standards, 
attainment and frequently unsatisfactory in result. | obtaining the necessary powers for the regions, 
So far as the man in the street knows, they are| controlling finance, training new officials, and 
nominated by the central Government and the people | giving advice and help when required. If there 
they control have no control over them. The | were a regular interchange of officials between the 
increase in their numbers is the greatest present | Ministries and the regions, each side would have a 
menace to liberty, for it is leading to ratepaying | lively understanding of the desires and difficulties 
without representation, and the dominance of |of the other, and the administration as a whole 
bureaucracy. | would gain in efficiency. 

The present century has been marked by the| The installation of a regional system would entail 
progress of rationalisation in industry, with generally | the abolition of all existing local boundaries, which 
a resultant saving in cost and improvement in| would be no bad thing, for few of them have any 
quality, and by a tendency to monopolies in industry | geographical, economic or social basis. Some have 
and trade about the desirability of which there is not | been inherited from the time when a day’s ride on 
general agreement. It is astonishing that, in spite | horseback marked the limit of control. Some, 








transport was highly organised and formed an inte- | of the strength of these two tendencies, the only | apparently on the assumption that society is not 


gral part of the country’s economic life; it is no| monopolies about which there can be no argument— 


coincidence that the French Departments are based | the “ natural monopolies '’—should still be divided 
on rivers. among innumerable small and often conflicting 


There are, of course, numerous laws governing authorities instead of being rationalised into a small 
the foregoing matters, but they are voluminous, | number of large, coherent and self-contained units. 
intricate, and confusing to the layman. Worse still,| The basis of such a rationalisation is obvious, for 
they are mainly negative, not positive : for it is the | the watershed is the natural home of the i natural 
function of law to control action, not to arouse | monopolies’ and a convenient area for the non- 
enthusiasm. The very bulk and intricacy of this| topographical services. A regional authority on 
legislation shows that the state of affairs which | Such a basis would be a real local government—it 
made it necessary is one which requires alteration. | Would be local, and it could govern. 

Small authorities are called on to solve problems,| Insufficient emphasis is placed on the adjective 
the beginnings and ends of which both lie outside | “local” in this conjunction. It is the essence of 
their areas ; consequently, their solutions can only | democracy that questions of purely local interest 
be partial, inefficient and expensive. The proper | should be settled by those concerned, without dicta- 
planning of these natural monopolies is fundamental | tion from outside; but this principle is largely 
to all other physical planning such as town or| neglected in actual administration. The powers of 
agricultural planning, yet no existing local authority | any one authority are so restricted by its area that 
is in a position to tackle the basic problems. Ajit can seldom do anything without affecting the 
regional authority would have the power to plan | interests of another, and though adjacent authorities 
complete solutions and would live in the midst of a| may sometimes co-operate, co-operation is no sub- 
population which would have a personal interest in | stitute for direction ; so the State is driven to take 
that work, and in that work only. ever wider and more direct powers, since no authority 

These services do not constitute the whole of a | exists to which it can delegate these local responsi- 
local authority’s responsibilities; there are many | bilities. The proposed regional authorities would 
important and expensive services which do not/ fill this need. Their area and powers would enable 
depend on topography, such as education, public | them to solve all local problems without reference to 
health, police, or poor relief. There is no objective | anyone else. As their councillors would be drawn 
principle on which to base the area these should | from a large and heterogeneous population, and as 





cover, and the boundary is generally fixed arbitrarily. | they could afford to have the very best professional | 
brains in their service, they should, prima facie, be’ 


A watershed has some advantages, however, for its 








dynamic but static, seem to have been laid down to 
enclose the area, which was then built up. The 
great experiment of the London County Council 
was hampered from the outset by the adoption of 
this principle, and the built-up area has long since 
swept beyond its boundary and robbed it of all 
meaning. No popular outcry in favour of old 
boundaries need be feared. Ancient rivalries would 
still be able to flourish. In the areas of local authori- 
ties, patriotism is mainly confined to councillors 
and officials. The apathy of the average citizen 
towards his local authority is notorious, and is the 
logical result of his knowledge of its lack of power. 
It has an ill effect on the authorities, too, for in the 
course of time it will dull the edge of the keenest 
councillor or official. An apathetic electorate 
deserves, and will get, bad administration or govern- 
ment by a caucus, if not both. If, however, the 
local voter were convinced that the representatives 
he elects could influence directly the matters that 
come home to his bosom and business, he would 
take an interest in local administration which might 
be disconcerting to his council but would be excellent 
for the political health of the nation. 

To abolish at one stroke all existing local authori- 
ties and substitute a perfectly new and unrelated 
set may appear a prodigious task, but it would not 
be as difficult as might be imagined. This country 
is extremely well mapped, and any drawing-oftice 








could quickly demarcate the regional and tributary 
areas. It will be found that the majority of ad hoc 
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authorities lie within these areas and could be 
taken over directly by the new authorities. Smaller 
sub-authorities might be necessary sometimes to 


retain that intimate local interest which is essential. 
These must be fixed according to local circumstances 
since there is no general principle on which to base 
them. The financial adjustments required, such as 
partition of debt, would be on an immense scale, 
but nothing like as difficult or intricate as many 
cases which the accounting profession handles as 
a routine. Once the general rules have been laid 
down, it is as easy to adjust a million pounds as a 
hundred. 

The main difficulties to be expected are the 
personal ones. For their new functions the 
Ministries need retain only a relatively few able 
men, and the remainder of their staffs can be 
released for more directly productive work. This 
would be for the good of the country as a whole, 
though it might not appeal to those who would 
have to go. The proposed system would appeal, 
however, to all officials of ability and initiative on 
the staffs of the existing authorities, for the head 
of a department in the valley of the Thames, the 
Severn, the Clyde, or the Trent would not only 
draw a very satisfactory remuneration, but would 
also have attained the ambition of all professional 
men, namely, the opportunity to handle profes- 
sional matters on his own exclusive responsibility 
and on the grand scale. However, the proposed 
new authorities would number only a quarter or 
a fifth of those now existing, and a large proportion 
of the present staffs would be redundant. Adequate 
compensation would be necessary for these em- 
ployees. Opposition might be found also among 
Councillors. These voluntary and unpaid servants 
of the public devote a great deal of their time to 
carrying out invaluable work, often dull, and fre- 
quently frustrated by their lack of power. Apart 
from the satisfaction of their sense of public duty, 
their only reward is their local standing. The 
greater number would inevitably lose their seats 
in the new system, and so some might become 
“ isolationists.”” The number would probably be 
small, for the public spirit of most Councillors would 
lead them to support any proposal which would 
give greater local control over local affairs. 

Civil engineering is, of all professions, the least 
articulate, but it has played, and does play, an 
important part in improving the conditions of life. 
This is a time when radical alterations in govern- 
ment and in the way of living are being advocated 

alterations which will affect the nation for many 
generations. The civil engineer must help in 
directing this spirit of change to useful and practical 
ends. Political and economic planning do not 
come within his scope, for these are based on a 
highly variable factor, the human spirit, to which 
the science and art of engineering cannot be applied. 
His contribution to the building of a better world 
must be the provision of a physical framework 
which will permit the maximum development of all 
available physical resources, will foster the growth 
of democracy, and will give the optimum conditions 
for such political and economic changes or develop- 
ments as the nation may desire. The proposal out- 
lined above is one attempt to give this contribution 
concrete form; but it is essential, in these days 
when the entire mechanism of administration is 
in the melting pot, that the profession as a whole 
should give the public its views and the benefit of its 
special knowledge before it is too late. 





CONTROL OF IRON AND STEEL.—The Minister of Supply 
has issued the Control of Iron and Steel (No. 35) Order, 
1944 (S.R. and O. 1944, No. 909, price 1d.). In this the 
distribution scheme has been amended in two particulars. 
In the first place, only the iron and steel used in the 
manufacture of springs is now controlled, and not the 
acquisition and disposal of the finished springs. Secondly, 
the acquisition and disposal, in any quantity, of used 
wire netting is now freed from licence or authorisation. 
Other alterations provide for increases in the maximum 
prices of iron castings and wrought iron ; the imposition, 
for the first time, of maximum prices on certain types of 
cold-drawn tubes; and the extension of the control of 
inerchants’ selling prices to include a number of products 
not hitherto price-controlled. Moreover, a number of 
related price schedules are revoked and are replaced by 
new schedules. 





NOTES FROM NORTH AMERICA. 


Tue United States Navy has decided to start drilling | - 


its petroleum reserve lands at Elk Hills, California, 
so as to make more oil available for war needs in the 
Pacific. Hitherto, private industry in California has 
supplied most of the oil needed by the American Forces 
in the Pacific theatre, but recently it became apparent 
that, with the expansion of operations there, the naval 
oil reserve at Elk Hills would have to be tapped. Soon 
after the start of the war, the United States Navy made 
a contract with the Standard Oil Company of Cali- 
fornia for drilling these reserves, but the Depart- 
ment of Justice ruled that the contract was illegal ; 
however, under legislation approved on June 17, 
the production of 30,000,000 barrels of crude oil 
within the next 18 months was authorised. The 
Standard Oil Company, which hold some adjoining 
ae! in the Elk Hills area, have agreed to drill 
300 wells on the naval reserve, charging the United 
States Government the actual field cost. Under the 
new agreement, the field will be operated as a unit. 
The Standard Oil Company will surrender control of 
their lands to the Navy, but will be permitted to 
retain 15,000 barrels a day, approximately their 
present uction. The rest of the output, which is 
ex to be about 50,000 barrels a day, will be 
sold to the highest qualified bidder for preparation for 
war use. In view of the need for the oil, it is expected 
that drilling operations will be completed quickly. 
At present the railroads are attempting to move 
100,000 barrels daily to the Pacific Coast from Texas 
and the Chicago area. The railways in the western 
part of the United States are already having difficulty 
in moving the heavy war traffic for the Pacific area, 
so that a further increase might be more than they 
could handle. Another source of oil for the Pacific 
theatre is the Caribbean. As more tankers become 
available it is quite likely that shipments from this 
area may be increased. At present, it is understood 
that some 60,000 barrels of crude oil a day are being 
taken through the Panama Canal to the Pacific Coast. 
The Navy has two other oil reserves which it may use. 
Already some exploratory work is being done on the 
reserve in Alaska ; but, because of the difficult weather 
conditions and the distance involved, it probably 
will be some time before any large quantity of oil can 
be expected from that area, and oil executives are of 
the opinion that the Alaskan reserve is unlikely to be 
of use in the present conflict. The other reserve is 
the Teapot Dome field, known as Naval Reserve No. 3, 
also in California. Already some 30 to 40 wells have 
been completed in this field. These were capped about 
17 years ago. Geologists do not know how much oil 
is left in this field, since it is probable that the wells in 
the adjoining Salt Creek field have drained it fairly well, 
and the only way to test this is to reo the wells 
and attempt to extract what oil is left. The sub- 
merged lands in California offer another possible source 
of oil for the Pacific war. At present, there is a title 
dispute between the State of California and the United 
States Government as to the ownership of these lands. 
It is known that there are several big oil structures 
beneath them, which are being drained by adjoining 
wells, some of which have been “slant-drilled ” for 
that purpose. By establishing a receivership for these 
submerged lands, pending the determination of owner- 
ship, drilling operations could be started and it is 
believed that, within a year, 50,000 to 60,000 barrels 
of oil daily could be obtained. 

Under the direction of the Iron Mines Company of 
Venezuela, a subsidiary of the Bethlehem Steel Corpora- 
tion, work is proceeding on the development of the 
iron-ore deposits in Venezuela, near the mouth of the 
Orinoco River. The development centres on 16 con- 
cessions obtained by the company in the tropical 
jungle areas of the State of Bolivar. The mines are 
about 30 miles south of San Felix, a town near the con- 
fluence of the Orinoco and Caroni Rivers and about 
165 miles from the coast. Open pit and underground 
mining methods will be used, and the annual yield is 
expected to be 2,000,000 tons of high-grade hematite 
which will be shipped to the United States. Port works 
will be constructed on the Orinoco near San Felix, to 
include ore storage and loading facilities, a Diesel- 
electric power plant, and waterworks. A conveyor 
belt system is proposed for loading ships, as this type 
of installation has the necessary flexibility to cope with 
a river-level variation of 40 ft. between the wet and 
dry seasons. At the mines it is planned to build another 
town to house about 450 employees and their fantilies. 
Highway and railroad connections are being made 
between the port and the mines. 

In one of the most significant steps they have ever 
taken, the United States Civil Aeronautics Board have 
decided to begin at once to hear overseas airway 
applications. The Board have announced a global 
pattern of 140,000 miles of routes which it has tenta- 
tively concluded would be desirable for mgr 
operation by United States air carriers. The fact that 
they are proceeding under the existing law which calls 


for “‘ competition to the extent necessary to assure the 
sound development of an air transportation system 
.,” is regarded as an indication that the proposed 
routes would not be a one-line monopoly, although no 
stand was taken on the controversial question of 
“chosen instrument” competition. The projected 
routes, which include some 80,000 miles authorised 
before the war, are based generally on a maximum of 
probable commercial traffic, and apparently do not 
emphasise strategic or political considerations. None 
is proposed over the North Pole, though they adhere 
to great-circle courses. The chairman of the Board, 
Mr. L. Welch Pogue, said that the routes were based on 
“a pt of ex cial services to provide for air 
traffic to and from this country.” The rd informed 
representatives of other countries of the plan before 
it was made known to the American public, but Mr. 
Pogue asserted that the pattern was not made up as 
the result of consultation with foreign Governments. 
The action bordered closely on the State Department’s 

rerogatives, because of its diplomatic implications, 
involving the question of landing rights on the 60,000 
miles of projected new routes; nevertheless, it was 
greeted by the State Department with enthusiasm. 
Representatives of the Aviation Division in that 
department consider that the Board had served notice 
on the world of the nation’s post-war air intentions, 
without being aggressive. One observer declared that 
the Board had saved three years by going ahead, 
adding that if the United States aviation industry 
waited until landing rights were obtained and Congress 
determined an international air policy, it would “ never 
catch up.” Mr. Pogue acknowledged that the State 
er amy et was thoroughly conversant with the plan 
before it was announced. 

Whether the Department itself inspired the Board’s 
action is conjecture, but the fact remains that the 
Board have been studying the international route 
problem for more than a year, and the existing Civil 
Aeronautics Act requires that they shall hear appli- 
cations as expeditiously as possible. Since no other 
country has announced a similar basic plan for a specific 
global route pattern, the United States is taking the 
lead among the nations in announcing the formation of 
a plan, if not actually a policy, for its own participation 
in post-war international aviation, even while prelimin- 
ary conversations on that subject are being held in diplo- 
matic circles. The Board defined the proposed route 
map as the “ first basic draft,” but explained that the 
door was not closed to other routes. American air com- 
panies noted with satisfaction that many of the routes 
coincided with applications already made. Mr. Pogue 
said that existing landing rights with other countries 
would not be affected by the Board’s route pattern 
or plan for hearings. Some rights have been negotiated 
by the State Department, while others have been 
arranged privately, notably by Pan-American Airways. 
What will be done eventually to square these with 
whatever new rights are obtained is a problem for the 
State Department. The Board point out that “‘ acqui- 
sition of foreign landing rights is expected generally to 
be by means of inter-governmental negotiations.” 
When rights to points on the Board’s proposed route 
cannot be obtained, the chairman commented, those 
points will simply be circumvented. The Board have 
received about 100 overseas applications, compared 
with approximately 500 for domestic routes. Between 
45,000 and 50,000 route miles in the United States 
now are certificated; more than 500,000 additional 
miles have been asked in the 500 domestic applications. 
Hearings on overseas applications will senate start 
this autumn, with the applications for a given area 
consolidated. The final decision is to be rendered “‘ as 
speedily as the circumstances of the war will permit.” 
The Board’s tentative list of the routes it favours omits 
services from the United States and Alaska terminating 
in Canada and Mexico, and temporary services occa- 
sioned by the war. The Board did not consider the 
question of the designation of the carrier or carriers 
to render the suggested services; this question, they 
said, as wellas that of public convenience and necessity, 
could be determined only after public hearings. One 
thing appeared certain : the indication of routes, even 
though tentative, undoubtedly will be a powerful 
argument in any applicant’s attempt to prove ‘‘ public 
convenience and necessity "’ in respect of points named. 








WATER SUPPLY IN CaLcuttTa.—The Corporation of the 
City of Calcutta have decided to augment the quantity 
of filtered water available for consumption, and the daily 
supply has been increased from 71 million to 74 million 
gallons. 





IRON AND STEEL DISTRIBUTION SCHEME.—The Iron and 
Steel Control of the Ministry of Supply have recently 
published a pamphlet containing a list of Government 
departments and other organisations having the power 
to issue authorisations for iron and steel products under 
the Iron and Steel Distribution Scheme. The degree 





of responsibility of the various authorities is stated. 





‘* MONOMETER” 


MESSRS. 


Fig. 1. 


**MONOMETER”’ TILTING AND 
ROTARY FURNACES FOR METAL 
MELTING. 


WE illustrate in Figs. 1 to 3, on this page, some of 
the latest types of tilting and rotary metal-melting 
furnaces produced by Messrs. Monometer Manufactur- 
ing Company, Limited. The rocking and tilting furnace 
shown in Fig. 1 is of the open-hearth type and has 
recently been installed in works of the Ford Motor 
Company, Limited, as a receiver for molten cast iron. 
It has a capacity of 3 tons and, charged with molten 
iron from cupolas, is used for the intermittent feeding 
of ladles to supply metal at 2,700 deg. F. (1,482 deg. C.) 
which is poured into continuous casting boxes on the 
conveyor system, and for operations of a similar nature. 
The furnace may be gas or oil-fired and preheated air is 
employed. As seen in Fig. 1, the two burners are 
situated at one end of the furnace, the flame being 
directed over the surface of the metal. A series of flues 
is provided in the furnace arch for the exhaust gases 
and the arrangement is used for preheating the incoming 
air to the burners. At the opposite end of the furnace, 
namely, that on the right in Fig. 1,a hopper is provided 
for receiving metal from the cupola; the flow of the 
cast iron is not interrupted by the tilting of the furnace. 
The furnace is lined throughout with insulating material 
3 in. thick, the hearth being further made up of a layer 
of ganister 44 in. thick, over which is a layer of silli- 
manite bricks 9 in. in thickness. The side walls and arch 
are lined with high-grade silica brick, 9 in. thick, built 
up over the 3-in. layer of insulating material. As will 
be seen in Fig. 1, the furnace body is built up of heavy 
steel plate, strongly braced with channels to avoid 
distortion. The furnace is mounted on rollers carried 
in ball-bearing plummer blocks supported on pedestals. 
The hand-operated tilting mechanism, which provides 
precise control, consists of totally-enclosed worm and 
skew-gear working in conjunction with a rack and 
pinion. The pouring spout is placed in a convenient 
position for filling ladles conveyed on an overhead 
monorail system. 

The furnace illustrated in Fig. 3 is of a design similar | 
to that shown in Fig. 1, and has been installed recently | 
in the works of an aluminium producing company, 
for the melting of aluminium ingots; it has a 
capacity of two tons. The lining, which consists of 
high-alumina firebrick, is not so heavy as that of the 
furnace previously described. An interesting feature 
of the furnace is the provision of an additional hearth | 
for the preheating of the ingots. This is situated at the 
right-hand end of the furnace in Fig. 3, the ingots being | 
charged into the sloping heating hearth through a/| 
lifting door. The preheating is carried up to a tem- | 
perature only a few degrees below the melting point of | 
the metal and the ingots are then moved forward into | 
the bath of molten metal. This method has the 
advantage that the molten metal is maintained at the 
casting temperature and pouring can therefore be car- 
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ried on continuously. Treadle-operated lifting doors 
are provided on one side of the furnace, these giving | 
access to the bath for ladling and drossing purposes. 

The furnace shown in Fig. 2 is of the rotary type and | 
is to be used for the melting of aluminium in a foundry | 
producing light-alloy castings situated in Sheffield. 
It has a capacity of 1,000 lb. and can be heated | 
either by oil or by gas, the burner being situated on the | 
centre line of the furnace, as seen in Fig. 2. At the | 
opposite end of the furnace a charging door is provided, | 
which also gives ready access for the drossing operation. | 
The furnace is rotated by means of the totally-enclosed | 
gearing and pinion, shown on the left in Fig. 2, and 
the pouring spout is seen in the centre of the body of 
the furnace. The lining consists of high-grade alumina | 
firebricks, 6 in. in thickness throughout, and is built 
up on a layer of insulating material, 2 in. thick. 
The body is supported on pedestals carrying rollers 
mounted on ball-bearing plummer blocks. 
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ROYAL AERONAUTICAL Socrery.—The 
Memorial Prize has been awarded to Mr. F. J. 


| whom the examiners considered the best student in th« 


May, 1944, Associate-Fellowship examinations of th 


Royal Aeronautical Society. 

MaxXImMuM Prices or BoLts, Nuts, ScREWws 
Rivets.—The Minister of Supply has issued the Control 
of Bolts, Nuts, Screws, Studs, Washers and Rivets 
(No. 5) Order, 1944, (S.R. and O. 1944, No. 910, price 1d 
This amends the previously issued Nos. 1, 3 and 4 Order= 
the principal alterations being reductions in the maximum 
prices for certain aircraft bolts, nuts and screws ; increas¢ = 
in the maximum prices of certain black steel bolts and 
nuts; increases in the maximum prices for steel wood 
screws ; and reduction in those for brass wood screws. 
Maximum prices for certain bolts, studs and screws of 
specifications not hitherto included, and for black bolts 
and nuts sold by merchants, have been introduced. 


AND 
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250-TON GANTRY CRANE. 





Fig. 1. 


GANTRY GriRDERS RaAtisep To Erectinc HEIGHT. 
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Fig. 2. 


THE ERECTION OF A 250-TON 
TRAVELLING GANTRY CRANE 


THE operation shown in progress in Figs. 1 to 6, 
on this page and on page 150, although not likely to 


be repeated, has an intrinsic interest owing to the diffi- | 
These consisted of the lowering of | 


culties involved. 
two girders, each 138 ft. long by 10 ft. deep and weigh- 


ing 100 tons, on to the ground by the side of the railway | 


line from trucks ; joining the two together parallel to 


one another ; lifting the assembly, which had a final | 


weight of 220 tons, to a height of some 22 ft. above the 
original ground level ; turning the assembly in a hori- 
zontal plane through a right angle ; and finally moving 
it, in the direction of its length, through a distance of 
60 ft. With an unobstructed site and adequate handling 
appliances the whole operation would not have been a 
particularly outstanding engineering feat, but when it 
is mentioned that the only lifting appliances available 
consisted of one 40-ton travelling crane and one fixed 
guyed-pole derrick with a lifting capacity of 60 tons, 
and that it had to be carried out in a relatively re- 
stricted area, it will be obvious that some difficult prob- 
lems were involved. 

In order to understand the work it will be necessary 
to indicate the form of the completed structure first, 
and the final stage of the work of erection, illustrated in 
Fig. 6, on page 150, should, therefore, be referred to, 
though some of the tackle employed had not been 





GIRDERS BEING TURNED THROUGH RIGHT ANGLE. 


removed when the photograph, from which this figure 
has been reproduced, was taken. The completed struc- 


ture is a 250-ton outdoor gantry crane for the generating | table is shown in Fig. 2. 


station of the Kentucky Dam of the Tennessee Valley 
Authority. The isolated situation doubtless accounts 
for the decision to utilise erection tackle already exist- 
ing on the site rather than to bring up any special 
appliances. It will be clear from Fig. 6 that the girders 
form a gantry for the traversing movement of the 
|erab of the crane, which can travel also along rails 
parallel to the railway track. It should be noted 
that the deep girder seen in Fig. 6 below the gantry 
girders is part of a temporary structure used for 
|erection only. It may also be mentioned that the 
| vertical legs carrying the gantry run on different levels. 
| This difference in level should be borne in mind when 
considering the method of handling the girder assembly. 
| The girders, which were brought to the site one at a 
| time, each on three low flat railway trucks, were skidded 
off the trucks on to a pair of low timber cribs each 20 ft. 
square and 17 ft. 6 in. apart. The girders were then 
| manceuvred into their correct relative positions, coupled 
| together by the permanent top cross members, pro- 
minent in Fig. 3, and were fitted with temporary struts 
and cross bracing elsewhere to prevent distortion during 
handling. Strong brackets to form rockers were then 
bolted to the under flanges of the girders, so that there 
was a rocker under each girder resting on the top of the 
cribs; the whole weight of the structure then rested 


| 











on four rockets altogether. The travelling-crane hook 
| was then attached to one end of the assembly and the 
| derrick-crane hook to the other end, as shown in Fig. 1. 
| The hooks were hoisted alternately, with the result 
that the assembly was tilted up on the pair of rockers 
| farthest from the point of attachment of the hook 
making the lift. If, for example, the derrick hook 
were raised the tilting moment would be equal to 
the force exerted multiplied by half the length of 
| the girders plus the distance of the rockers from the 
centre. The opposing moment would be the total 
weight of the assembly multiplied by the distance of 
| the rockers from the centre. This arrangement re- 
| duced the lifting force required from the crane and 
derrick to an amount well within their capacity. 
| This alternate rocking process was repeated several 
| times, two courses of timber, having a total thickness 
|of 22 in., being placed under the raised rocker at 
|each lift. In this way the assembly was lifted to a 
| height of about 22 ft. above the starting point. 
The lifting process is shown, nearly completed, in 
| Fig. 1, and it will be realised that the girders are lying 
parallel to the railway track on which they were 
| delivered, but, it will be clear from Fig. 6, that the 
| final position of the gantry is at right angles to the 
| track. It will also be seen from Fig. 6 that the gantry 
| is supported on brackets formed on the legs of the 
| structure, these brackets being also shown in various 
| stages of construction in other illustrations. The 
| gantry assembly was raised to a level such that the 
bottom of the girders was about 3 in. higher than the 
| seatings of the brackets. The weight was then taken 
| on four sand boxes, the rockers being removed. The 
| longer of the two legs, that is, the leg remote from 
| the cribs, was then completely erected, and a false- 
| work girder was built up passing between the cribs at 
| the one end and rand the erected leg at the other. 
| This stage of the operation is shown in Fig. 3, but per- 
| haps still more clearly in Fig. 4, in both of which the 
| parts of the short leg can be seen lying on the ground 
awaiting erection. In both illustrations also, the 
gantry assembly can be seen carried on the cribs parallel 
|to the railway and crane-leg tracks. The falsework 
at the crib end was supported on shoulders on the crib- 
| work and at the other end by lattice girder work. 
| The top of the falsework girder carried a pair of 
| railway lines, 16 ft. gauge, along its full length on which 
| rails ran a carriage 16 ft. square formed with a turn- 
|table. The carriage ran on suitable bogies, with equal- 
|ising gear, and its lower unit carried a circle of 
| 100 Ib. rail, 16 ft. 6 in. in diameter. A similar rail was 
attached to the underside of the upper unit and 
between the two rails were 48 rollers, 8 in. in diameter, 
| secured in a container ring. The next operation was 
| to run the turntable carriage directly underneath the 
| gantry assembly, that is, into the space between the 
cribs, the centre of the turntable coinciding finally 
| with the centre of the gantry assembly. The trans- 
| ference of the weight of the assembly from the sand 
| boxes to the carriage was effected by fitting two 
jacks at each corner of the upper unit of the carriage, 
|the tops of the jacks being adjusted so that the 
| bottom of the girders when resting on them would 
| be # in. higher than the bracket seats on the legs. 
The sand was then allowed to run out of the boxes 
| until the full load was taken by the jacks, an opera- 
| tion requiring great care in order to ensure that no 
tilting of the assembly occurred during lowering and 
| that the load was uniformly distributed on the carriage. 
| The sand boxes being removed, the underside of the 
gantry was left well clear of the crib tops and there was 
| no danger of fouling when the gantry assembly was 
| rotated. 
The operation of rotating the assembly on the turn- 
It was effected by a hand- 
operated winch and wire ropes, hand operation pro- 
viding a more positive and precise control. When the 
assembly had been turned through 90 deg.,so that the 
longitudinal centre line of the gantry was exactly at 
right angles to the crane tracks, the carriage was tra- 
versed along the falsework track, again by hand winch 
and cable, for a distance of about 60 ft., an operation 
which can be seen approaching completion in Fig. 5. The 
legs are at 69 ft. centres and the final overhang of the 
gantry assembly beyond these centres is 31 ft. at the 
crib end and 38 ft. at the other end, which is the end on 
the left of Fig. 5. The penultimate operation was the 
erection of the upper part of the short leg, and the final 
operation was the slacking off of the jacks to allow 
the gantry to settle down on to the leg brackets. 
It was at this stage of the proceedings that the photo- 
graph reproduced in Fig. 6 was taken. In this, the 
cribs, carriage, and falsework, as well as the derrick 
crane, are all awaiting removal. The Kentucky Dam is 
being constructed by the Tennessee Valley Authority 
under the general direction of Mr. C. E. Blee, chief 
engineer, and Mr. A. L. Pauls, chief construction engineer. 
In conclusion, it may be remarked that, in view of the 
limitations imposed by the site, the handling of such a 
large and heavy structure in the manner indicated above 








is an achievement well worth placing on record. 
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INSTITUTION ELECTIONS. 


INSTITUTION OF STRUCTURAL ENGINEERS. 


Member.—Joseph Jenkins, M.Sc., M.Inst.C.E., Brad- 
ford; William Oswald Jones, Harrow; Philip Oliver 
Reece, A.M.Inst.C.E., A.M.I.M. & Cy.E., Aylesbury ; 
Sidney Thomas Smith, Ewell, Surrey. 


Associate Member.—George Eldon Barclay, Glas- 
gow; Frank Paver Bridle, Swansea; Harry Brown, 
Derby; Edward Buckley, Black Isle, Ross-shire ; 
Jack William Carter, Bristol ; Neil Darroch, Wollaton, 
Nottingham; Elvet Joseph Evans, Bath; William 
Fitton, Bristol; James Petrie Hamlyn, Orpington, 
Kent; John Seymour Harris, Smethwick; Henry 
Gordon Hope, Swansea; William Matthew Howson, 
Orpington, Kent; Norman: Hutchinson, Leeds; 
Sheikh Mohammed Iqbal, London ; William Frederick 
Kinsey, New Malden, Surrey; Sidney Thomas 
Lindsell, Bournemouth ; George Lysons, Manchester ; 
John Allan Maughan, Upminster,; Harold Edward 
Mills, Brierley Hill, Staffs.; Anton Reginald Morsman, 
London; William Newell, Glasgow; Cyril Oldfield, 
Luton ; Thomas Oldham, Stalybridge ; Ralph Paulger, 
Blyth, Notts.; Arthur Hallack Penny, Sudbury ; 
Thomas William Phillips, Hounslow; John Taylor 
Poole, Sale Moor, Cheshire; Walter Herbert Rex, 
Cardiff; John Stanley Richards, Romily, Cheshire ; 
Herbert Robinson, Bristol; Ernest Howard Sadler, 
New Barnet ; Frederick William Smith, Bath; Alexis 
Sobolev, Walton-on-Thames ; Leonard James Stevens, 
Caterham; Albert William Thorp, Manchester ; 
Victor Grayson Wall, Newport, Mon. ; Samuel Wilson, 
Manchester ; Mathieson Gee, Tadworth, Surrey. 

Graduate to Associate Member.—Douglas William 
Brewster, London; Edward Taylor Cartwright, Bir- 
mingham; Mounir Fahmy Chalaby, Birmingham ; 
Thomas Craig, Glasgow ; George Drysdale, Notting- 
ham; George Emerson Duncan, London; Hadi 
Entekhabi, Birmingham ; Albert John Fairley, Lon- 
don; Charles Augustus Fletcher, Tongham, Surrey ; 
Charles McDermid Forsyth, Glasgow ; Arthur James 
Gathergood, Middlesbrough ; Cyril Raymond Nicholls, 
Gloucester; Joseph Noel Parkin, Middlesbrough ; 
Derek Worsley Portus, Liverpool; Francis Pounder, 
West Hartlepool. 


InsTITUTE OF Marine ENGINEERS. 


Member.—Eric James Angus, Newport; John 
Spencelayh Barron, Litton, nr. Bath ; James Caldwell, 
Vancouver, B.C., Canada; Allan William Davis, 
Glasgow; Frank Hubert Jefferies, Cardiff; James 
William Perren, Southampton; Theophilus Maldwyn 
Roberts, Basrah, Iraq; Eric Arthur Rebinson, Al- 
trincham; Harper Graham Simpson, Port-of-Spain, 
Trinidad ; James Gorton Simpson, Aberdeen; Her- 
manus Hendrikus van der Horst, Sutton. 





THE NEWCOMEN SOCIETY. 


Tue syllabus of the monthly meetings of the New- 
comen Society to be held in Great Britain during the 
1944-45 session has just been issued. All the meetings 
will take place on Wednesdays, at 2.30 p.m., and the 
venue of each meeting, which will be either London 
or Birmingham, will be announced in due course. The 
first meeting of the session will be held on October 18, 
when Mr. E. A. Forward, M.I.Mech.E., will present a 
paper on “ Stephenson Locomotives for the St. Etienne 
and Lyon Railway, 1828.” The annual general meeting 
will take place on November 15, and this will be 
followed by a paper, entitled “ Besoms, Brooms and 
Brushes,” by Dr. H. W. Dickinson. Two papers will 
be presented at the December meeting, which will be 
held on the 13th of the month, the first dealing with 
“ A Durham Colliery Stocktaking of 1784,” by Captain 
E. W. Swan, O.B.E., R.N.R., and the second with 
“ Blast-Furnace Costs in Yorkshire in 1740,” by Mr. 
H. G. Baker. The first meeting in 1945 will be held on 
January 17, when Mr. E. J. Williams and Mr. 8S. B. 
Hamilton, M.Sc., M.I.Struct.E., will speak on ‘“ William 
Edwards (1719-1789), Bridge Builder.” The next 
meeting will take place on February 14, when two 
papers will be presented, namely, “‘ Norris Locomotives 
in Europe,” by Mr. P. C. Dewhurst, M.Inst.C.E., 
M.I.Mech.E., and “ Early Railways of the Ellesmere 
and Montgomeryshire Canals, 1794-1914,” by Mr. A. 
Stanley Davies. Two papers will also be presented 
at the meeting to be held on March 14. The first will 
be on “ Windmill Sails,” by Mr. E. Lancaster Burne, 
A.M. Inst.C.E., Mr. Rex Wailes, M.I.Mech.E., and Mr. 
John Russell, and the second, entitled ‘ Glossary of 
Milling Terms,” by Mr. Rex Wailes. The last meeting 
of the session will be held on April 18, when Mr. A. van 
Anrooy, F.R.P.S., will speak on the “ History of 
Photogrammetry.” The date of the summer meeting 
of the Society has been fixed for Thursday, June 14. 
Inquiries and communications should be addressed to 
the assistant secretary, Miss G. Bingham, 0O.B.E., 
43, King’s-road, London, 8.W.3. 








BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 


Electric Lamps.—For some time past, B.S. No. 161- 
1940, covering tungsten-filament general service electric 
lamps, has been out of print. We are now informed 
that the specification has been reprinted and can be 
obtained from the Institution. It is of interest to note 
that the specification was first published in June, 1921, 
and that the 1940 edition constitutes the ninth revision. 
The specification covers single-coil and coiled-coil lamps 
and is divided into six main sections. These contain a 
list of definitions ; guidance on general procedure when 
the specification is used to govern the acceptance or 
rejection of lamps supplied by contract or purchased in 
the open market ; requirements regarding dimensions, 
insulation, marking, initial rating, and life performance 
and quality; the selection of lamps for testing; the 
conditions of testing; and a list of defects entailing 
rejection. In appendices, tabulated data and line draw- 
ings are given, showing the dimensions of bayonet lamp 
caps and of Edison screw lamp caps, the dimensions of 
metal socket adaptors for bayonet and Edison screw 
caps for use in torsion testing, an example of the caleu- 
lation of the standard deviation and the coefficient of 
variation of a group of measurements, and the method 
of measuring the light-centre length of pearl lamps. 
[Price 2s., postage included.]} 

Sampling and Testing Gelatines.—A revision of B.S. 
No. 757, which covers methods for the sampling and 
testing of gelatines has now been issued. The first 
edition was published in 1937 and the new revision 
contains some useful improvements. Instructions for 
bulk sampling have been incorporated, whereas, pre- 
viously, they were published separately. Moreover, 
two alternative tests for sulphur dioxide and arsenic are 
now set out in full; one of these is for arbitration pur- 
poses and the other, a simpler one, is for limit tests. 
The temperature of the viscosity determination has 
been raised from 40 deg. to 60 deg. C., in order to bring 
it in line with American practice. The method of 
determining jelly strength has been set out in greater 
detail and al3o, to some extent, simplified. [Price 
3s. 6d., postage included.]} 





BOOKS RECEIVED. 


United States Bureau of Mines. Bulletin No. 457. 
Metal- and Nonmetal-Mine Accidents in the United 
States During the Calendar Year 1941 (Excluding Coal 
Mines). By W. W. Apams and F. J. KENNEDY. 
Washington: Superintendent of Documents. [Price 
15 cents.) 

The Forest Research Institute, Dehra Dun, India. 
Forest Utilisation Leaflet No. 57. Furnace Heated 
Veneer Drying Kiln. Suitable for the Seasoning of 
Veneers for the Manufacture of Plywood. By M. A. 
REHMAN. [Price 6 annas or 7d.) No. 61. Kiln Drying 
Schedule for Seasoning of Veneers. By M. A. REHMAN 
and 8. M. IsHaq. [Price 6 annas or 7d.] Dehra Dun, 
U.P., Itidia: The Utilisation Officer, The Forest 
Research Institute. London: Publications Depart- 
ment, India House, Aldwych, W.C.2. 

United States National Bureau of Standards. Miscel- 
laneous Publication No. M173. The Grade Terminology 
Problem. By Iter J. FarmrRcui.p. Washington : 
Superintendent of Documents. (Price 10 cents.) 

Electricity Supply Commission, Johannesburg, South 
Africa. Twenty-First Annual Report of the Electricity 
Supply Commission for the Year Ended 31st December, 
1943, with a Brief Review of its Activities up to 30th 
April 1944. Johannesburg: Offices of the Com- 
mission, Escom House, Rissik-street. 

Government of Bengal. Public Health Department. 
Twenty-Ninth Annual Report of the Chief Engineer, 
Public Health, Bengal, for the Year Ending December. 
1941. Alipore, Bengal: The Superintendent of 
Government Printing, Bengal Government Press. 
[Price 8 annas or 10d.) 

Higher Control in Management. .4 Method of Presenting 
the Facts and Figures of Industrial and Commercial 
Undertakings 80 That They Can be Used for the Purpose 
of Management. By T. G. Rose. Fourth edition. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
15s. net.) 

University of Illinois. The Engineering Experiment 
Station. Reprint Series No. 28. Tenth Progress Report 
of the Joint Investigation of Fissures in Railroad Rails. 
Conducted in Co-operation with The Association of 
American Railroads, and The Rail Manufacturers 
Technical Committee. By R. E. CrRaMER and R. 8. 
JENSEN. Under the direction of Prorgessor H. F. 
Moore. Urbana, Ill., U.8.A.: The Director, The 
Engineering Experiment Station, University of 
Illinois. [Price 15 cents.) 


Indian 


PERSONAL. 


Mr. THOMAS CAMPBELL FINLAYSON, M.Sc. (Manch,), 
M.I.Chem.E., who has been associated with the research 
and development work of the Woodall-Duckham Vertica} 
Retort and Oven Construction Company (1920), Limited. 
since 1921, and was appointed deputy technical director 
in 1932, has succeeded Dr. E. W. Smrru, C.B.E., F.R.1C., 
M.I.Chem.E., M.Inst.GasE., as technical director. Mr. 
Finlayson joined the board of the company in 1941. 

Mr. EVELYN Fawssett, M.I.E.E., F.C.G.1.. chief 
testing engineer to the North-Eastern Electric Supply 
Company, Limited, has retired after 41 years’ service. 


The offices of registrar and secretary of the Roya] 
Institute of Chemistry held by Mr. R. B. Pricer, 
O.B.E., F.C.LS8., who, as stated on page 48, ante, ix 
retiring, are to be separated. Mr. R. LESLIE CoLLerr. 
M.A. (Cantab), F.R.1L.C., formerly assistant secretary, 
has been made registrar, and Dr. HaRoLp J. T. Evine- 
HAM, B.Sc., A.R.C.S., F.R.LC., A.M.1L.Chem.E., of the 
Imperial College of Science and Technology, has been 
appointed secretary. 

Mr. G. Drury Baker, A.R.S.M., has been appointed 
head of the Section of Fuel and Mining in the European 
Industrial Rehabilitation Division of the United Nations 
Relief and Rehabilitation Administration (U.N.R.R.A.). 
His section is responsible for the rehabilitation of coal, 
mineral mining and petroleum in the liberated areas of 
Europe. 

Mr. T. S. Parkinson, A.M.I1.E.E., who has been 
mains superintendent of the St. Helens Corporation 
Electric Supply for the past 12 years, has now been 
appointed deputy borough electrical engineer. Mr. J. 
Miriis, A.M.C.T., A.M.L.E.E., hitherto power-station 
superintendent at St. Helens, has now been appointed 
technical assistant to the borough electrical engineer of 
the undertaking. 


Mr. FRANK ANDREW is retiring from his position as 
foundry manager to Ferranti, Limited, Hollinwood, 
Lancashire. His services, however, will continue to be 
available in the capacity of technical adviser and con- 
sultant on foundry matters. The management of the 
foundry is being taken over by Mr. R. Laroux HANDLEY, 
B.Sc. Tech., A.M.I.E.E., assistant to the general works 
manager, who joined the company in 1930. 


The Council of the Institution of Structural Engineer: 
have elected Mr. W. F. Hurcninson a Country Member 
of the Council, to take office for the 1944-45 and 1945-46 
sessions, in place of Mr. L. Scorr Wire who has been 
elected a vice-president. 


Mr. A. W. Davson, F.S.1., has been nominated as the 
representative of the Chartered Surveyors’ Institution 
to serve on the Building Industries National Council, in 
succession to Mr. E. B. Grizetrt, F.S.1., who wishes to 
be relieved from this duty. 

Mr. E. F. Mrrcnecyt, who has been associated with the 
india-rubber and tyre industry since 1906 and has been 
London manager for the Dunlop Rubber Company, 
Limited, for the last seven years, has been appointed the 
firm’s regional manager for the Midlands, with hea- 
quarters in Birmingham. He succeeds MR. CHARLES 
Srnciair, who is to give all his time to the tyre-division 
side of the new Dunlop training scheme. 


Dr. H. W. KEENAN has been elected President of the 
Oil and Colour Chemists’ Association. 


Mr. J. D. BEppows, B.Sc. (B’ham), has been appointed 
metallurgist and technical assistant to Dr. E. G. West, 
manager of the Wrought Light Alloys Development 
Association. 

THe New HvuckNALL CoLiiery Company, LIMITED 
and the BLACKWELL COLLIERY COMPANY, LrmrreD, have 
amalgamated. The new undertaking will be styled the 
New HvcCKNALL AND BLACKWELL COLLIERTES, LIMITED. 


Messrs. FLEMING, BIRKBY AND GOODALL, LIMITED, 
Halifax, have opened a London office and showrooms at 
90, Regent-street, W.1 (Telephone: REGent 3445 ; tele- 
graphic address: Flemteon, Piccy, London.) 


Sctuaky ELecrric WELDING MACHINES, LIMITED, 
Slough, have appointed Mr. R. BusHEeLL, M.Inst.W., 
to be their representative in the Midland Counties. The 
firm will open offices and showrooms in Birmingham in 
the near future, but meanwhile communications should 
be forwarded to Mr. Bushell’s home address, 15%, 
Baltimore-road, Perry Barr, Birmingham, 22B. 





LIVERPOOL Docks RovuTING ScHEME.—With the object 
of relieving congestion in the main thoroughfares of 
Liverpool by diverting dock traffic along specified routes, 
the Merseyside Dock Access Committee have decided to 
divide the dock estate into three zones, each distinguished 
by a colour. Thus, for the first zone yellow will be 
used, for the second red, and for the third green. 
Directional signs, correspondingly coloured and num- 
bered, will be erected at the principal entrances to the 





docks and on all main roads leading to them. 
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NOTES FROM THE NORTH. 


GLasGow, Wednesday. 


Scottish Steel.—The persistent lull in new business is 
causing many firms anxiety. To have to pay off highly- 
skilled men such as rollers is not a step any steelmaker 
cares to take if it can be avoided. It begins to appear 
that the steel manufacturer must become increasingly 
dependent upon less “ warlike "’ orders to keep his plants 
occupied. The transition period between war and peace 
is on the threshold—if it has not actually arrived. Plates 
are very quiet in this district and mills have been closed 
for want of work. New bookings for sectional material 
and steel bars are quite good in the lighter classes, but 
even here, the volume of business is not keeping pace 
with the output or the rate of completion cf old orders. 
The sheet-making industry, however, is in a compara- 
tively good position. Lighter sheeting materials are still 
being specified in fair quantities, and the trade is inclined 
to think that outlets for hutting and structural purposes 
may expand rather than decrease. 


Scottish Coal.—The demand for coal is intense, and in 
the market there is continuous pressure for fresh supplies, 
but special high-priority directions are restricting the 
tonnages that producers can release for other require- 
ments. The domestic side is still getting very meagre 
allocations because of the shortage, but the seasonal 
demand is low and no immediate hardship will arise from 
this situatien. The rebuilding of stocks against winter 
time, however is making very little progress. Industrial 
demands have apparently been kept within reasonable 
limits by the passing of production peaks in many indus- 
tries and the economies brought about by the Scottish 
Fuel Efficiency and Economy Committee in co-operation 
with users themselves. In the absence of any appreciable 
recovery in outputs, the market continues to rely very 
largely on these two factors to avert any serious shortage 
during the coming winter. 


High Altitude Tests of Rock Drills.—Ben Nevis, Britain’s 
highest mountain peak, is being used for high-altitude 
tests of petrol-driven rock drilling machines, to ascertain 
the effect of lower atmospheric pressure on their perform- 
ance. Scottish machine-tool makers generally are still 
very busy. Only priority work can be taken, and there 
is enough work on hand, and in sight, to keep makers of 
heavy tools, in particular, fully engaged for a considerable 
time. The prospects of almost unlimited orders from the 
devastated countries is one of the foundations for years 
of steady employment, according to a leading Scottish 
machine-tool representative. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Tron and Steel.—Many steel and engineering works are 
now almost fully at work after the holidays, but there 
is quietude at the crucible steel-melting plants owing to 
heavy stocks on hand. Raw materials are in good supply 
generally, but there is still a shortage of hematite iron. 
Local brands of pig-iron are coming forward freely, and 
there are plentiful supplies of iron and steel scrap for 
re-melting. The demand for finished iron is well main- 
tained, and local production is being supplemented with 
supplies from the district producers. The plentiful 
supply of alloy steels encourages the hope that, before 
long, there will be a more extensive release of special steels 
for production work other than munitions. This is 
specially true in the case of stainless steels, the release 
of which would afford many opportunities for utilising 
spare plants for manufacturing peace-time products for 
the home market. Post-war plans are further advanced, 
and all is ready for vigorous production for the home 
market as soon as permission is given. Specific pro- 
grammes on hand include the arrangement of depart- 
ments to give better lay-out and improved efficiency ; 
re-organisation of dispatch facilities and inter-depart- 
mental transport; new plant and improvement in 
methods of production ; new post-war selling lines ; new 
processes to reduce cost and improve quality ; and better 
production control. 


South Yorkshire Coal Trade.—The higher prices of coal 
and coke have not reduced the demand; there is, in 
fact, rather greater pressure for supplies to build up 
depleted stocks at industrial concerns. The railways are 
pressing for deliveries of locomotive hards which are 
going regularly into stock at locomotive depots. Washed 
and graded steam coals are heavily sold forward, and 
there is very little obtainable for early delivery. There 
are complaints from retail merchants regarding the price 
charged for outcrop coal, a large proportion of which 
has to be taken for sale as house coal; a large quantity 
of outerop coal is also going to industrial concerns and to 
public utility undertakings. Coking coal is in strong 
request and the make of coke is at a satisfactory level. 
The strength of the home demand makes it impossible 
to handle any export trade apart from shipments to 
special destinations. 
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NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—Reports on the views ex- 
pressed by the American Coal Commission to this 
country, regarding conditions in the British coalfields, 
have caused amazement in South Wales. The report 
has not been made public in this country and Major 
Gwilym Lloyd George, Minister of Fuel and Power, 
has indicated that it would be secret. In South Wales 
it is felt that the publication of the report at second 
hand could only be a disservice to the common cause. 
It is stated that the district has nothing to hide and 
would welcome publication of the report. Anything 
helpful in it would be accepted gladly. Business has 
been difficult to negotiate on the Welsh steam-coal 
market, where the holiday stoppage was still affecting 
supplies. Collieries were kept engaged almost to full 
capacity in executing orders already on their books 
from the high-priority users and ordinary industrial 
consumers who held contracts had to be content with 
what supplies salesmen could make available. Export 
inquiries were fairly numerous but, in view of the diffi- 
culties exporters have been experiencing in securing 
supplies and the restrictions upon licences, only Govern- 
ment-directed business for the Mediterranean and the 
bunkering depots could be handled. Shippers to Spain 
and Portugal had some South African coal to offer. 
All the large sorts were well sold forward and were very 
firm, while the sized and bituminous smalls were virtually 
off the market and commanded high figures. The best 
dry steam smalls were only very sparingly offered, but 
some of the inferiors were obtainable fairly readily. 
Cokes and patent fuel were well engaged in the home 
trade. 


Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, there was no change in the condition of the tin- 
Plate industry. A moderate volume of business in tin- 
plates and their substitute was transacted, chiefly with 
home consumers and for delivery during the current 
quarter. The export market continues to be very quiet, 
only a few small parcels being sold from time to time. 
The steel-sheet industry shows no change; the demand 
is steady and new business is difficult to place, except for 
extended periods of delivery, owing to the congested 
state of makers’ order books. The iron and steel scrap 
market remains quiet. The prices of iron and steel 
products and of non-ferrous metals are as follow :— 
Standard quality coke tin-plates, per box of 108 Ib., 
containing 112 sheets, measuring 20 in. by 14 in., 29s. 9d. 
f.o.r. for home consumption and 30s. 9d. for export. 
Tin-plates carrying heavier coatings of tin, 30s. and 
30s. 44d. per box, f.o.r., for home consumption. Un- 
assorted tin-plate base uncoated plates, 25s. 9d. per box, 
f.o.r., at makers’ works. Galvanised corrugated steel 
sheets, No. 24 gauge, in bundles, 201. 2s. 6d., and steel- 
sheet and tin-plate bars, 121. 2s. 6d., all per ton, delivered. 
Welsh hematite pig-iron, 6/. 14s., and Welsh basic pig- 
iron, 61. 0s. 6d., both per ton, delivered, and both subject 
to a rebate of 5s. The distribution of supplies of metallic 
tin is controlled and the price of the metal is 3001. a ton. 
The maximum control price of fire-refined copper (con- 
taining not less than 99-2 per cent. Cu) is 602. 10s. a ton, 
and that of high-conductivity electrolytic copper 621. a 
ton. The official maximum prices of good soft pig lead 
is 251. a ton and that of spelter 261. 10s. a ton. 





Pic-IRON PRODUCTION IN THE UNITED STATES.— 
During the first five months of the present year, 26,424,993 
tons of pig-iron were produced in the United States, as 
compared with 25,508,035 tons in the corresponding 
period of 1943. 





RUBBER FROM Lactic AcrpD.—In the course of a recent 
meeting of the Rubber Division of the American Chemical 
Society, investigators attached to the United States 
Eastern Regional Research Laboratories, Philadelphia, 
described the manufacture of a synthetic rubber derived 
from lactic acid. Briefly, the acid is first transformed into 
methyl acrylate and then into the rubber compound 
which is known as lactoprene. 





THE INSTITUTION OF STRUCTURAL ENGINEERS.—The 
Council of the Institution of Structural Engineers 
announce that through the generosity of Mr. W. K. 
Wallace, M.Inst.C.E., a past-president, they are able to 
offer for competition two additional prizes. These are 
to be known as the Junior and the Senior Wallace 
Premiums. The first, which has a value of two guineas, 
will be awarded twice yearly to the successful candidate 
in the graduateship examination who obtains the highest 
marks, having taken all subjects The Senior Wallace 
Premium, which has a value of four guineas, will be 
awarded twice yearly to the successful candidate in the 
associate-membership examination who obtains the 


highest marks in the paper on “ Theory of Structures, 
Advanced,” having taken al] the subjects for the 
examination. 








NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
September 5, 6.15 p.m., The Royal Society of Arts, John 
Adam-street, Adelphi, W.C.2. General Meeting. ‘‘ Some 
Notes on Synthetic Rubber Oil Seal Applications,” by 
Mr. T. C. Stott. 

INSTITUTION OF HEATING AND VENTILATING ENGI- 
NEERS.—Wednesday, September 6, 6 p.m., The Institu- 
tion of Mechanical Engineers, Storey’s-gate, St. James’s 
Park, Westminster, S.W.1. ‘“‘ Unit Heaters,” by Mr. 
G. L. Copping. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The seasonal lull, usual at this 
period of the year, and the fact that there are now large 
accumulations of war supplies, have brought the demand 
for iron and steel to a rather low level, but the aggregate 
tonnage output in fulfilment of old contracts is still on a 
fairly substantial scale. While some works are fully 
employed, production at other establishments has been 
much reduced. 

Foundry Iron.—No. 3 foundry pig iron continues in 
little request and there seems no likelihood of early 
increase in the demand. Stocks are substantial and 
consumers have few orders on hand. 

Hematite, Low-Phosphorus and Refined Iron.—The 
demand for hematite is somewhat easier but the limited 
make still falls short of requirements and continued care- 
ful rationing of authorised users is necessary to ensure the 
maintenance of steady deliveries for urgent needs. The 
outputs of low-phosphorus grades of iron and refined 
descriptions are sufficient for current requirements. 


Manufactured Iron and Steel.—Semi-finished iron is 
still in ample supply but the exceptionally heavy demand 
for steel semies is difficult to meet, and re-rollers are 
making liberal use of inferior material as well as of 
imported billets in their endeavours to keep the mills as 
fully occupied as possible in order to meet the demand 
for re-rolled steel. The commitments of the re-rollers 
include contracts for supply well into the last quarter of 
the year. Finished-iron makers have a good deal of 
heavy work on hand but could give early attention to 
orders for the lighter descriptions of material. Adequate 
supplies of special and alloy steels are readily obtainable. 
Prompt rolling of heavy joists is offered and platemakers, 
though extensively sold, are able to give satisfactory 
deliveries. Manufacturers of light and medium sections 
have good order books and rail and wire mills are kept 
regularly employed. Collieries are taking up their full 
quotas of pit props and roofings. 

Scrap.—Most categories of iron and steel scrap are in 
good supply and light grades are slow of sale, but there 
are ready outlets for heavy steel, and good cast iron and 
machinery metal are steadily taken up. 





AMMONIUM FERROUS PHOSPHATE PROTECTIVE PIG- 
MENT.—Experiments conducted in the pigments depart- 
ment of Messrs. E. I. du Pont de Nemours and Company, 
Newark, New Jersey, U.S.A., by Messrs. A. M. Erskine, 
G. Grimm and 8S. C. Horning, have shown that ammonium 
ferrous phosphate (NH,FePO,. H,O), when used with 
potassium zinc chromate as a pigment in priming paints 
for steel, gives improved resistance to corrosion of various 
types. 





CoaL-TaR PrrcH FOR EXTINGUISHING MAGNESIUM 
Frres.—aAccording to a report issued recently by the 
United States Bureau of Mines, hard pitch, derived from 
coal tar and in the form of granules or flakes, has proved 
effective for extinguishing fires due to the ignition of 
magnesium. When spread over a fire, the pitch softens 
and seals the surface from the atmosphere. The material, 
which is non-abrasive and cheap, can also be used for 
other fires in metallurgical works. 





New YorK Power SHow.—The 16th National Exposi- 
tion of Power and Mechanical Engineering, commonly 
known as the New York Power Show, will be held in 
Madison Square Gardens, New York, from November 27 
until December 2. It is stated that the exhibition 
will occupy more space than was the case in 1942. The 
exhibition, which is held biennially, is sponsored by an 
advisory committee, of which Mr. I. E. Moultrop, con- 
sulting engineer, is chairman. The manager is Mr. C. F. 
Roth and the associate manager, Mr. E. K. Stevens. 
The offices of the publicity department are at 480, 
Lexington-avenue, New York, 17, U.S.A. 








LNVIG NOMLOANY 40 IVAONNY BHOARE ANVULY) GMLMIANOD °*g “HIy LHOdd ON HOQOUNL GASSVG AMLNVT) 























‘AMLNVE) ONINUD |, WOA WUOMAS IVA a ONINUO]T, 40d NOLLISOG NI 





O 
Z 
a 
fx) 
(2) 
Z 
Z. 


. 
E 
. 


warm © 


a a. 























(‘Lp eng a8 ‘woudisovaq, 40g) 


‘ANVHO AULNVD ONITIGAVUL NOL-OSt JO NOLLOWTUA 








ERECTION PLANT. 


“—EAaANE DRPORE NEMOVAT. 








AUG. 25, 1944. 


ENGINEERING. 


Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 


Tauzcrarnic {“ ENGINEERING,” LESQUARE, 
{ LONDON. 


ADDRESS 
Tazrsons Nomeze—TEMrte saz 3663 (2 lines). 








The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 
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THE TRADE UNIONS AND 
INDUSTRY. 


From Plutarch to the Trades Union Congress of 
1944 is a far cry; but the plan for the future 
regulation of British industry which the General 
Council of the T.U.C. is said to be considering pos- 
sesses features which, if they have been correctly 
reported, do recall the classic conversation between 
Pyrrhus, King of Epirus, and his ambassador, Cineas, 
when Pyrrhus was preparing to make war on the 
Romans. “If God permit us to overcome the 
Romans,” asked Cineas, ““ how should we use our 
victory ?”’ ‘ The Romans once conquered,” replied 
Pyrrhus, “we shall presently be masters of all 
Italy.” ‘And having subdued Italy,” went on 
Cineas, “what shall we do next?” “Sicily,” 
answered Pyrrhus, “next holds out her arms to 
receive us.” ‘‘ Will the possession of Sicily put an 
end to the war ?’’ Cineas continued. ‘‘ We will use 
victory and success in that,” said the king, “as 
forerunners of greater things; who could forbear 
from Libya and Carthage, then within reach ?” 
“Then it is manifest,’ pursued Cineas, ‘‘ we may 
regain Macedon, and make an absolute conquest of 
Greece ; and when all these are in our power, what 
shall we do then?” ‘ We will live at our ease,” 
replied Pyrrhus, “and drink all day, and divert 
ourselves with pleasant conversation”; to which 
the ambassador, having artfully led the king -thus 
far, promptly retorted, ‘“‘ And what hinders us now, 
sir, if we have a mind to be merry and to entertain 
one another, since we have at hand without trouble 
all those necessary things to which, through much 
blood and great labour, and infinite hazards and 
mischief done to ourselves and to others, we design 
at last to arrive ?” . 

To compare the proceedings of the Trades Union 
Congress, to which, no doubt, the General Council’s 
scheme will be submitted eventually, to the dreams 
of conquest entertained by a would-be Hitler of 
three centuries B.C. is, perhaps, an exaggeration ; 
the records of past Congresses rather suggest a some- 
what irresponsible debating society, the exuberance 
of which is not to be taken too seriously by the 
public at large or regarded as committing irrevocably 





those who take part in its discussions. There have 
been indications, indeed, that some of those who 
have been most prominent in contributing to those 
discussions in the past would hesitate to put into 
effect all the panaceas that they recommend, were 
they suddenly to find themselves in a position to do 
80; most of them have a sufficiently close contact 
with industry to realise in their minds, whether or 
not they are willing to testify with their tongues and 
pens, that the structure of industry does not consist 
exclusively of rapacious and unprincipled employers 
and “ exploited ” employees, and that a social and 
commercial system cannot be wholly bad which has 
established such standards of living as this country, 
in general, has long enjoyed. They may feel safe 
enough in preaching universal equality as a principle, 
so long as they see no immediate likelihood of its 
imposition in practice; and, it may be observed, 
there is none more eager than the trade union leader 
to clamour for an increase in wage rates to maintain 
an existing inequality, if some less skilled trade or 
grade succeeds in obtaining one that threatens to 
reduce the disparity. These inconsistencies are 
patent, and very human, and probably ineradicable ; 
therefore, it may be thought, there can be little harm 
in discussing a scheme for a supposititious Utopia 
on the basis of assumptions, the validity of which 
has hardly been discussed at all and in any case, is 
constantly varying with changing circumstances. 

This would be true enough if every one of the rank 
and file of industry had his feet planted as firmly on 
the ground as have the majority of the leaders on 
both sides ; a firmness which has been demonstrated 
many times when questions of vital national import 
have needed a prompt and unequivocal answer. 
Most regrettably, however, the rank and file are not 
universally of that saving common-sense, 
and the industrial difficulties of the past few years 
should provide a warning against the danger of 
stirring up discontent without regard to conse- 
quences, and of adopting a parochial outlook when 
the matters at issue are international in their scope. 

The General Council’s plan, as indicated in the 
daily Press, accepts as a principle the thesis that 
economic control is essential in modern indus- 
trialised communities, and declares that the only 
choice is between control by public authority, 
responsible to the community, or control by private 
groups or individuals, responsible only to them- 
selves. The draft plan identifies two groups of 
industries on which all other industries depend ; 
namely, the fuel and power industries, including 
those of coal, gas and electricity, and the transport 
industry, including transport ‘by road, rail, sea, 
canal or internal airways. The public ownership of 
these, it is postulated, is not only desirable for their 
own development, but is essential as a factor in the 
economic planning of many major industries. The 
public ownership of the coal mines and the railways 
is regarded as the prime necessity, with that of the 
iron and steel industry as next in importance. 

Then follow, in varying degrees of importance, the 
cotton and woollen industries ; the heavy chemical 
group of industries ; the cement industry ; various 
industries concerned in the production of non- 
ferrous metals, rubber, foodstuffs, and tobacco 
(“‘ to prevent the abuse of monopoly powers”); the 
mechanical and electrical engineering industries ; 
shipbuilding ; the manufacture of motor vehicles, 
railway rolling stock, and aircraft; and the pro- 
duction of furniture, clothing, boots and shoes, 
finished textile goods, domestic utensils, and 
domestic mechanical and electrical appliances. All 
of these, it is suggested, stand in need of some 
immediate and direct public regulation ; and, at a 
national level, it is maintained that the Government 
must control the utilisation of land and of all 
natural resources; the supply and availability of 
cash and credit, and of capital for investment ; the 
location of industry and its general physical plan- 
ning; and foreign trade, and foreign lending and 
investment. 

The methods of control suggested are various. In 
those industries which are regarded as ‘ripe ”’ for 
nationalisation, the proposal is that a public cor- 
poration should be set up by Act of Parliament, to 
take over all the undertakings in the particular 
group; and that the members of the governing 
body should be appointed by a Minister, responsible 








to Parliament, and should include respresentatives 
of the workpeople. Confiscation is not recom- 
mended ; compensation should be paid, based on 
the actual earnings over a period of years, ‘‘ modified 
in the light of existing circumstances and the pro- 
bability of continuance of those earnings.” In 
other cases, control can be exercised, without 
proceeding to the length of complete nationalisation, 
by the acquisition by the State of a “ key ” section 
of the industry or of a financial interest in particu- 
larly important companies. Yet another method 
would be by the establishment of public bodies for 
the purpose of buying standard products in bulk, 
for resale to the consumer through trade channels. 

We are not certain whether this scheme, said to 
be the work of the Economic Committee of the 
General Council, emanates from the same brains 
that evolved or revived the proposal for a 40-hours 
week, or whether it is supposed that the two pro- 
posals, if ever adopted in practice, could be made 
to work in together. It must be kept constantly in 
mind that there are measures in hand already 
which will reduce appreciably, in the near future, 
the proportion of the population engaged in pro- 
ductive labour ; and that the claims of an expanding 
bureaucracy upon the flow of available recruits are 
likely to reduce it still more—there seems little 
reason to doubt, unfortunately, that the bureaucracy 
will expand, and that the attractions of a Civil 
Service career (duly publicised in addition by the 
correspondence schools and secretarial colleges) will 
divert from industry many intelligent juniors whom 
it can ill afford to lose. These factors combine to 
point the inevitable lesson that those who remain 
in productive industry must work harder, longer and 
better than they have ever done, if the country is 
to regain real prosperity and their non-productive 


fellows are not to be deprived of those promised | 


amenities that they are coming to regard as their 
birthright, rather than as something to be earned. 

These are not the mere objections to a proposed 
course of action that might be put forward by those 
who prefer some other course ; they are the inescap- 
able conclusions indicated by all past experience of 
other nations, their experiments in similar directions, 
and their known habits of work and thought. [If 
there is any proved instance of an industry that has 
functioned more efficiently after nationalisation than 
it had done or could do under private ownership 
(which does not necessarily mean complete sub- 
ordination to short-sighted greed), the facts ought 
to be put on record and given the publicity that they 
deserve ; but at the moment we cannot call one to 
mind. Not even of the often-quoted Post Office 
telephone can it be ‘said positively that the service 
is better than the old National Telephone Company 
might have developed by this time, under pressure 
of public opinion and public need ; experience in 
the United States suggests that the service might 
have been both better and cheaper than it is. 

To consider more particularly those industries 
with which this journal is primarily concerned— 
heavy and light engineering, the metal industries, 
shipbuilding, etce.—we can see no reason whatever 
to suppose that they would operate more efficiently, 
or promote more effectively the interests of the 
nation, the customer or the employee, if they were 
brought under public ownership or control than 
they might be expected to do under private direction, 
granted that all concerned put their best efforts into 
the task of making them efficient. Therein lies the 
whole crux of the matter. Half or more than half 
of the arguments put forward in favour of nationalis- 
ing the coal mines, for example, are based upon the 
thesis that experience shows the present system to 
be a failure ; but as, for years, a considerable body 
of the miners themselves appear to have been trying 
their best to make it fail, that evidence is far from 
being conclusive. If, instead of discussing the 
nationalisation of any and every trade that has any 
influence on the economic position of this country, 
the T.U.C. and all those whom it purports to repre- 
sent were to concentrate all their energies on making 
the present system work at optimum efficiency, they 
might attain more quickly to their hearts’ desires 
(including a larger measure of the control of indus- 
trial policy, because they would have earned it) ; 
and, perhaps, might even have leisure to “ divert 
t emselves with pleasant conversation.” 
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DUST IN STEEL 
FOUNDRIES. 


Ir has long been recognised that many of the 
foundry processes which involve the handling or 
manipulation of moulding sand subject the employees 
engaged to the risk of pulmonary disease, particu- 
larly silicosis, and the use of dust-extraction systems 
and closed chambers for certain operations is com- 
mon throughout the foundry industry. The problem 
of preventing the escape of dust into foundry atmo- 
spheres is, however, one of great practical difficulty, 
and although sandblasting may be carried out in 
an isolated chamber, no similar procedure is reason- 
ably possible in dressing castings with hand tools or 
pneumatic hammers, although this operation may 
release considerable amounts of dust to the atmo- 
sphere. The special case of steel foundries has 
recently engaged the attention of the Chief Inspector 
of Factories, owing to the increase in the number of 
certificates granted by the Silicosis Medical Board 
under the Various Industries (Silicosis) Scheme, 
1931, operating in connection with the Workmen’s 
Compensation Acts. The certificates, which cover 
death, total disablement and suspension on account 
of silicosis, granted to dressers and fettlers of steel 
castings, numbered six each in the years 1937, 
1938 and 1939. In 1940, this figure rose to 12; 
in 1941, to 14; and in 1942 to 26. In the period 
1932-42, certificates were granted to 31 sandblasters. 
These figures are not large in reference to industrial 
employment generally, but they are significant since 
there were only about 150 sandblasters engaged in 
steel foundries before the war. 

The increase in cases of silicosis among steel- 
foundry employees may be attributed partly to 





| the greater number employed and to the conges- 
|on their capacity. This latter condition has in- 
|ereased the concentration of dust-making opera- 
tions per unit of shop area. In order to investi- 
gate, and, if possible, to ameliorate, the present 
state of affairs, the Chief Inspector of Factories, 
with the consent of the Ministry of Labour, appointed 
a committee to consider the question. Its first 
report* has now been published. The committee 
included representatives of employers’ and em- 
ployees’ organisations and various medical and 
other inspectors of factories. Dr. W. J. Rees, of 
the University of Sheffield, acted as technical 
adviser. In the course of the report, acknowledg- 
ment is made to the assistance furnished by the 
Iron and Steel Institute, and the British Iron and 
Steel Federation, which made available the expert 
knowledge and experience of the Moulding Materials 
Sub-Committee of the Steel Castings Research Com- 
mittee. Thanks are also expressed to the English 
Steel Corporation and Messrs. Hadfields, Limited, 
for undertaking experimental work. 

The report is a very practical document and its 
recommendations, if accepted, are not likely to 
cause industrial difficulties. Although the com- 
mittee has no administrative status, it is suggested 
that its recommendations should be adopted at 
once by the industry; possibly they may be 
embodied ultimately in statutory regulations. The 
suggestions made would not immediately inter- 
fere with present practice to an important extent. 
Only three definite and immediate prohibitions are 
put forward. These are, that the use of parting 
powders containing free silica should be prohibited ; 
that no sand or other substance containing free 
silica should be used as an abrasive in sandblasting ; 
and that no person under 18 years of age should 
be employed on sandblasting, or the repair of sand- 
blasting plant, or within 20 ft. of such a plant, if 
the abrasive is propelled by compressed air or steam. 

These suggestions may interfere with the current 
practice of some firms, but any inconvenience 
caused need only be temporary. The report states, 
for instance, that although some parting powders 
now in use contain a high percentage of silica, 
ample supplies of alternative powders are avail- 
able. Some of these are prepared from dolomite, 
limestone, sillimanite and calcined aluminous fire- 








* Dust in Steel Foundries. H.M. Stationery Office. 
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clay. Sillimanite is scarce, hut the others are jy, 
ample supply. In connection with sand-blasting, 
the common practice is to use steel shot or grit, 
and the few foundries which add sand for this 
operation would probably have little difficulty 
in coming into line with the ‘majority. The third 
suggested prohibition, that concerning the employ. 
ment of youths under 18, requires little explanation, 
Medical testimony is to the effect that young 
persons are specially susceptible to injury by the 
inhalation of silica dust. 

In addition to these immediate prohibitions, two 
contingent ones are also put forward. These are 
that no material containing free silica should be used 
as a constituent of steel moulding compositions and 
that the use of silica paint on mould or core surfaces 
should be prohibited, in each case the proviso being 
added “as soon as sufficient quantities of suitable 
alternative non-siliceous materials are available.” 
For moulding compositions, the Steel Castings 
Research Committee states that satisfactory compos 
can be made by using calcined aluminous fireclay 
and that such mixtures have been successfully used 
in several steel foundries for a considerable time. 
Similarly this committee considers that efficient 
paint can be prepared from non-siliceous materials, 
such as sillimanite and calcined or fused alumina. 

Much of the report is taken up with the con- 
sideration of definite dust-making processes, of 
which sandblasting is the most obvious example. 
The recommendations made concern essentially the 
efficient installation and maintenance of plant used 
for this operation. A weekly examination is recom- 
mended. As “no bag filtering device is known 
which is 100 per cent. efficient *’ it is considered that 
apparatus of this kind used for intercepting dust 
from blasting apparatus should be installed in a 
separate enclosure ventilated to the outside air. It 
is pointed out that after the blast is turned off in a 
blasting chamber, the atmosphere will continue to 
contain a dangerous concentration of dust until 
sufficient time has been given for its removal by the 
ventilating plant, and the advisability of prescribing 
a definite period, after the blast had been turned off, 
before the doors were opened was considered. Owing 
to “‘ obvious practical and administrative difficulties” 
no definite time is proposed ‘but it is recommended 
that “‘a reasonable period” should elapse. In 
experimental work carried out by Mr. K. L. Goodall, 
H.M. Engineering Inspector of Factories, it was 
found that in a plant using crushed chilled shot, a 
period of at least five minutes was necessary before 
the atmosphere was sufficiently clear to be safe to 
breathe. In a plant using steel shot, the contamina- 
tion of the atmosphere arises, of course, from the 
sand and moulding material released from the 
castings which are being treated. 

It will be clear that the effective application of 
any rule about opening the chamber doors will 
depend on the co-operation of the workpeople 
involved. This point arises in connection with 
other recommendations, as for instance that protec- 
tive helmets should not be taken off inside the 
chamber and left there so that they become con- 
taminated with dust. This undesirable procedure 
is now common practice. The importance of this 
aspect of the whole subject is recognised in the 
report which states that “ the successful application 
of the precautions depends to an important extent 
on the full co-operation of the workpeople.’’ This 
is a matter which arises in connection with safety 
measures in many industries; frequently such 
measures involve some inconvenience and work- 
people are inclined to neglect them, ignoring dangers 
with which they have become familiar. In the 
present case it is recommended that simple and clear 
safety-precaution notices should be fixed near ever) 
blasting enclosure. 

This point also arises in connection with the strip- 
ping and fettling of castings, which is probably the 
most difficult dust-producing operation to bring 
under control. As a temporary measure it is recom- 
mended that respirators should be provided for and 
worn by fettlers and dressers. The reason this 
recommendation is looked upon as a temporary one 
is that some measure of success has already attended 
efforts to control the production of a dusty atmo- 
sphere during these operations and it is considered 
that this work should be continued and extended. 
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NOTES. 


British Ark TRANSPORT. 


To-pay, August 25, 1944, is the 25th anniversary 
of the inauguration of the first British air transport 
grvice working to a regular schedule; for, at 
9.10 a.m. on August 25, 1919, the de Havilland 
Airco 4A machine, G-EAJC, owned by Air Trans- 
port and Travel, Limited, and piloted by Mr. E. H. 
Lawford, A.F.C.—now an Air Ministry aerodrome 
officer—left Hounslow with one passenger and a 
mixed cargo of mails and various perishable commo- 
dities, on a journey to Le Bourget, Paris, which 
was reached 2} hours later. It is not claimed by 
the British Overseas Airways Corporation—whose 
account of the subsequent development of British 
commercial aviation is printed on page 155 of this 
jssue—that this inaugural flight of G-EAJC was the 
first British participation in civilian commercial air 
transport; or that its sponsors, of whom those 
chiefly responsible were the late Mr. G. Holt Thomas 
and the late General Sir Sefton Brancker, were 
alone in their appreciation of the possibilities of 
the aeroplane for such a service ; the pioneer work 
of Handley Page Transport, Limited, which was 
described in some detail in Sir Frederick Handley 
Page’s lecture on “Commercial Air Transport,” 
delivered rather more than a year ago before the 
Manchester Association of Engineers, should also be 
remembered in this connection. Before the end of 
1918, an official passenger service was established 
by the Communications branch of the Royal Air 
Force ; and, as far back as 1911, air transport was 
employed for a short time for the carriage of official 
mails in this country. These, however, were experi- 
mental, or, at any rate, sporadic services, whereas 
that of Air Transport and Travel, Limited, operated 
on @ pre-arranged schedule. Eventually, both this 
service and that of Handley Page Transport, Limited, 
were absorbed in Imperial Airways; but they had 
laid the foundations of the present extensive British 
air routes which, it is to be hoped, will be extended 
much farther in the near future, and employed much 
more freely to improve overseas communications 
and to accelerate the transport of passengers, mails 
and the more urgent classes of freight. 


WaGes AGREEMENT IN THE ENGINEERING 


INDUSTRY. 


After considerable discussion, an agreement has 
been entered into between the Engineering and 
Allied Employers’ National Federation, the Amal- 
gamated Engineering Union, the Transport and 
General Workers’ Union, and the National Union of 
General and Municipal Workers to amend and regu- 
late the rates of wages payable to women employed 
in engineering and associated trades. The agree- 
ment, which is dated August 9, 1944, covers three 
main issues : namely, an increase in women’s wages ; a 
change in the “ minimum standard "’ for fixing piece- 
work prices or times; and the consolidation of a 
portion of the national bonus in the basic rate after 
the war. The national bonus is increased, per week 
of 47 hours, by 4s. a week at the age of 18 or over, 
and by less amounts below that age, and will apply, 
Irrespective of present earnings, to all females em- 
ployed on women’s work and paid in relation to the 
national schedule for women. The time workers’ 
bonus, first introduced in December, 1942, is in- 
creased at each age by amounts ranging from 6d. 
at the age of 14 up to 3s. 6d. at 18, decreasing there- 
after to 2s. at the age of 21 or over; but this 
additional differential will apply only to females 
engaged on plain time rates or who are in receipt of 
individual “ merit rates.” It will not apply to those 
who are paid by results or who receive lieu rates or 
compensatory rates or bonuses ; provided, however, 
that such women shall not be paid in any case at 
less than the appropriate plain time-workers’ rates. 

Merit rates” are paid where female time workers 
are employed on work of a higher grade than that 
normally covered by the standard women’s schedule. 
The existing ‘‘ minimum standard ” for fixing piece- 
work prices or times (in the case of women of 21 or 
over) requires that these prices or times shall be such 
4s to enable a woman of average ability to earn at 


wage on piece-work of 53s. 3d. The new minimum 
standard requires that such an employee shall be 
able to earn at least 27} per cent. over the new basic 
rates provided in the agreement ; in other words, in 
a parallel case to that instanced above, a minimum 
of 6ls. 2d. a week. As mentioned, the agreement 
makes provision for ‘“‘ consolidation * of part of the 
national bonus after the war. While the war con- 
tinues, therefore, the federated firms are not required 
to effect this consolidation; and, if they do not do 
so, the earnings of female employees who are paid 
by results will continue to be computed on the old 
basis, subject to the bonus adjustments which form 
part of the agreement. Existing piece-work prices 
or times need not be altered during the war, there- 
fore, unless they do not meet the new minimum 
standard, outlined above. The effect is that, in the 
case of a woman of 21 or over, the existing piece- 
work prices or times do not require to be changed 
unless they yield to the woman of “ average ability ” 
a piece-work wage less than 40-66 per cent. in excess 
of the present basic rate of 25s. Other percentages 
apply to females below 21 years of age, the lowest 
being 37 per cent. at the age of 15, and the highest, 
44-8 per cent. at 18. The agreement became effec- 
tive as from the beginning of the first pay period 
following August 1, 1944. Additional clauses in the 
agreement relate to the ‘‘ piece-workers’ guarantee ”” 
—awarded by a decision of the National Arbitration 
Tribunal and guaranteeing to piece-workers a mini- 
mum payment equal to the time workers’ basic wage 
plus the time worker's national bonus; a clarification 
of the basis on which “ holiday credits ”’ are com- 
puted ; the effect of the new rates on the payment 
of females employed on males’ work; and the 
application of the provisions of the agreement to 
canteen workers, where their wages have varied in 
accordance with previous fluctuations in women’s 
wages. 


Tue InstiruTion oF ELEectTrRicaL ENGINEERS. 


In September, 1943, as recorded in our columns 
at the time, the Council of the Institution of Elec- 
trical Engineers instituted a scheme for making 
the technical meetings of the Institution acces- 
sible to persons interested in the proceedings, 
but whose technical experience and educational 
attainments did not suffice to admit them to 
any form of Institution membership. Having 
reviewed the working of the scheme during the 
1943-44 session, the Council are satisfied that it 
has performed a useful function and have decided 
that it shall be continued in the coming 1944-45 
session. Accordingly, they have ordered that a 
person in the category outlined above, who is 
interested in the proceedings at ordinary, section, 
local-centre and informal meetings, shall be provided 
by the secretary with an application form, on the 
completion of which and on the payment of a fee 
of 10s., to cover administrative expenses, he may 
receive notices of meetings and an invitation card. 
This will serve as a title of admission to the tech- 
nical meetings of the Institution to be held during 
the forthcoming session in London and in the 
provinces. It is emphasised that the possession of 
an invitation card will not confer upon the holder 
any status within the framework of the Institution, 
nor will he have the right to join in the discussions 
without special permission from the chairman of 
the meeting. The Council, however, hope that the 
provision of this facility will help to promote the 
exchange of information and ideas on electrical 
science and engineering, as is enjoined upon the 
Institution by the terms of its Royal Charter. 
Persons interested in the scheme, whether they 
reside in London or in the provinces, should apply 
to the secretary of the Institution, Savoy-place, 
Victoria Embankment, London, W.C.2, for further 
details and an application form. 


New Type oF Incenprary Boms. 


Although the Germans have made use occasionally 
of oil-filled incendiary bombs, the British practice 
hitherto has been to rely on the magnesium type. 
Recently, however, a new and heavier type of 
incendiary bomb has been employed in attacks on 
objectives in enemy territory, filled mainly with a 


diameter, and weighs 30 lb. Its descent is con- 
trolled by a parachute, and on impact it emits a 
flame about 15 ft. long and 2 ft. wide, which con- 
tinues for about two minutes. The action of the 
igniting arrangement is as follows: on impact, the 
striker fires a detonator, the flash from which ignites 
the priming in a central tube. This, in turn, fires a 
charge of thermit, which heats the body of the 
bomb, thus raising the internal pressure of the 
methane-petrol solution. When the pressure is 
sufficiently high, the solution is forced through a 
flexible tube into the valve chamber, through the 
outlet hole in the jet, and through a hole in the 
bottom of the parachute container. As it emerges 
from the jet, the solution is ignited by the flame of 
the burning thermit issuing from the vent holes in 
the striker housing. The design of the bomb, which 
has been developed jointly by the Ministry of Air- 
craft Production and the Ministry of Home Security, 
in conjunction with the University of Leeds, is the 
outcome of extensive research work by a team of 
experimenters which included Professor G. I. Finch, 
F.R.S., of the Ministry of Home Security ; Professor 
D. T. A. Townend and Dr. E. C. W. Smith, of Leeds 
University ; Squadron-Leader Dr. D. R. Ashworth, 
of the Ministry of Aircraft Production ; and Lieut.- 
Colonel C. J. P. Bateson and Captain A. H. Cowap, of 
Messrs. Imperial Chemical Industries, Limited, in 
whose works the manufacture and filling of the 
bombs have been carried out. 


New Hicuway iN British COLUMBIA. 


Work on a highway 247 miles long, connecting 
Prince George to the southern terminus of the Alaska 
Highway at Dawson Creek, will be begun this year, 
according to a recent statement by Mr. John Hart, 
the Premier of British Columbia. The highway, 
starting west of the Rocky Mountains, will run north 
and east from Prince George, crossing the range at 
Pine Pass. There is no present road connection at 
the south end of the Alaska Highway except a 
500-mile ungraded road which follows the Northern 
Alberta Railroad between Edmonton, British 
Columbia, and Dawson Creek. The Premier stated 
that 250,000 dols. would be spent on surveying and 
on construction to be done this year. The project 
includes rebuilding 165 miles of existing road out 
of Prince George and the construction of 157 miles 
of new route. The highway will be 20 ft. wide, 
with a gravelled surface, and all bridges will be of 
permanent construction. This action, Mr. Hart 
stated, does not fully settle the question of 
a British Columbia-Yukon-Alaska Highway. A 
report of the Alaska Highway Commission, issued 
in 1941, recommended a route between the Coast 
Range and Rocky Mountains from Prince George 
north to Watson Lakes via Finlay Forks, British 
Columbia. For military reasons, the southern sec- 
tion of the Alaska Highway was located east of the 
Rockies. If and when traffic between British 
Columbia and the Yukon and Alaska warrants the 
shorter route, it will have to be built ; meanwhile, 
the proposed connection between Prince George 
and Dawson Creek will provide a needed outlet. 
The estimated total cost of this project is about 
23} million dollars, in which labour accounts for 
more than 14} million dollars. Approximately half 
of the labour will be secured from local sources. 
It is estimated that the highway can be completed 
in five years. 





HENLEY SCHOLARSHIPS AT GRAVESEND TECHNICAL 
ScHooLt.—We understand that Messrs. W. T. Henley’s 
Telegraph Works Company, Limited, are offering, for 
competition among the sons of employees of their com- 
pany and its subsidiaries, a scholarship tenable for four 
years at Gravesend Day Technical School. The scholar- 
ship will be awarded on the results of the entrance 
examination held at the school in March of each year. 
Candidates must be between the ages of 11 and 12 on 
August 1 in the year preceding the examination. Thus, 
those entering for the examination in March, 1945, must 
have been born after July 31, 1932, and before August 1, 
1933. The scholarship will enable the successful candi- 
date to obtain a full-time course at the school, leading 
up to the matriculation standard. It will provide a 
sum of 151. per annum to cover fees and incidental 
charges. Application forms and further details may be 
obtained on application to the Principal, The Technical 








least 25 per cent. on 25s.; this gave, including the 
national bonus of 22s. a week, a minimum weekly 





solution of methane in petrol under pressure. The 
bomb measures about 21 in. in length and 54 in. in 


School, Gravesend. 
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LETTERS TO THE EDITOR. | 


OPTICAL EFFECT OF BLAST IN 
THE ATMOSPHERE. 


To Tae Eprror or ENGINEERING. 


Str,— With reference to recent correspondence on 
shadow of blast effect: fellow wardens have seen 
and commented upon this effect while I have been 
present, but, unfortunately, I was looking in another 
direction. What I have seen, however, is perhaps 
equally remarkable. One clear evening early in 
July, with a deep blue sky and a few small isolated 
white clouds, a flying bomb passed about two miles 
to westward of me and, upon looking south, I saw 
arcuate dark bands passing upwards across one of the 
white clouds. About five bands were on the cloud 
at the same time and about 30 bands in all were seen. 

I came to the conclusion, because of their curva- 
ture, that the bands were caused by the sun throwing 
on to the cloud a shadow of the edge of the circle of 
expanding gases from the jet propulsion unit of the 
bomb, which was between the setting sun and the 
cloud, and that each band represented one explosion 
from the propulsion unit. There was no movement 
of the cloud, and the bands were definitely shadows. 

Yours truly, 
6, Holland Way, H. Eric Scorrt. 

Warren Wood, 

Hayes, Kent. 
August 18, 1944. 


[There is no doubt that Mr. Scott’s explanation of 
what he saw is the correct one. When seen in flight, 
especially on a dark night, the flying bomb appears to 
be emitting a continuous, though pulsating, flame ; 
but this appearance is due to persistence of vision. 
Night photographs show clearly that the emission of 
flame is discontinuous, the successive bursts being quite 
separate. An excellent proof of this was the photo- 
graph reproduced on page 68 of the Jlustrated London 
News of July 15.—Eb., E.] 








SHEET-METAL PATTERN 
DEVELOPMENT. 
To THe Eprror or ENGINEERING. 


| 
Str,—It was a pleasure to read Mr. Barrett’s| 


constructive letter, on page 114, ante, on my paper 
to the Junior Institution of Engineers, reprinted in 








ENGINEERING. AUG. 25, 1944. 





of arithmetic, are able accurately to dimension | States of America and in certain other territories 
pattern layout sketches for standard types of work | and I should like to add that they have co-operated 
which many skilled sheet-metal workers would have | with us very effectively as regards improvement, 
the greatest difficulty in laying out by geometrical | and variations on our original design. 

methods in several hours. “ Exactor” controls made in this country }, 

With regard to the pipe-elbow development, I am | the parent firm have, moreover, been associate; 
aware that there are several other methods of | with many notable ' British engineering achieye 
tackling this problem. From the description of | ments—a typical example currently in the new, 
Mr. Barrett’s “* gadget,”’ I should certainly like to| being “ Canopus,” flagship of the famous fleet 0; 
have further details, as there appear to be distinct | Empire class flying boats built by Messrs. Shor 
possibilities in its use. The method I have advo- | Brothers, Rochester, for the British Overseas Aj, 
cated, however, was chosen because its principle | ways Corporation, which has completed, as recently 
can be applied to many other development problems | announced, the remarkable total of 1,500,000 flying 
besides that of a pipe elbow ; for example, for the | hours. Thus, apart from its native origin in this 
calculation of certain forms of triangulated work | country, the “ Exactor” control has also in point 
which have end surfaces lying between oblique | of fact been largely developed by the requirements 
planes. In my opinion, it is always the soundest ‘and experience of British aircraft designers, naya| 
plan to have a few standard methods which can be architects and engineers in almost every branch of 
used for the majority of problems, rather than to | industry. 
have a great number of short-cut methods which 
can only be used for specified developments. 

The methods of pattern development introduced | 
by me into the trade are primarily an attempt to| 
place sheet-metal working on a sound production- | 
engineering basis, and I hope that they may give 
a lead to more research work by others into this 
fascinating subject. 





Yours faithfully, 
H. I. ArNowp, 
Exactor’ Controt Company, Lowirep 
14, Berkeley-street, 
London, W.1. 
August 15, 1944. 





Yours faithfully, 
W. Cookson, 
Joint Managing Director, 
Messrs. Cookson (HeRMrtTaGce), LiMrrep. 
Gravel Hill Works, 
Shedfield, Southampton. 
August 16, 1944. 


THE WEST HIGHLAND RAILWAY. 
To THE Epiror oF ENGINEERING. 
Srr,—When the preliminary survey was being 
| made in the late 1880's for the above railway, the 
| jubilee of the opening of which was recorded on 
| page 113 of your issue of August 11, the surveying 
| party, on approaching Rannoch Moor, deemed it 
‘expedient to obtain the assistance of someone to 
| guide them across the moor, which in those days 
was terre inconnue to.all but the very few. Rannoch 





POST OFFICE ENGINEERING 


WAGE RATES. 


To THe Eprror or ENGINEERING. 
Srr,—My attention has been drawn to a para- | 
graph appearing in the * Labour Notes’ on page | 
97 of your issue of August 4, relating to an agree- | 
ment between this Union and the Post Office, | 
whereby time rates have been increased by Id. an| 
hour, and there have been consequential changes 
in piece rates. Your paragraph, however, appears 
to indicate that the agreement is in respect of female 
workers, whereas in fact only adult male employees 


changes in piece-work earnings which you quote 
are quite correct. 





ENGINEERING of July 14, and I would like to make 
the following comments in reply. His contention | 
that sheet-metal workers themselves are the cause | 
of much neglect in furthering the technical advance- | 
ment of their craft is, in the main, correct. A 
certain measure of blame, however, must be given 
to many engineering employers, who, in the past, 
have regarded sheet-metal working as a somewhat 
rough job that did not need a high standard of 
education for its execution. 

In the days of my apprenticeship, youths were 
not required, in the majority of firms, to pass a 
qualifying examination, as “ tin-bashing ”’ (as it is 
still often disparagingly termed) appeared to require, 
in every case, more dexterity in the use of hand 
tools than skill in the intelligent use of mathematics. 
Little official encouragement was given to appren- 
tices to go to evening classes, and the few ambitious 
ones, did attend classes, often found the 
conservatism of the old type of craft foreman a 
strong deterrent to any attempt to put into practice 
the methods they had learned. 

I agree with Mr. Barrett that many sheet-metal 
workers would have difficulty in working out calcu- 
lations, although most of the arithmetic involved is 
only of an elementary nature ; yet nowadays detail 
fitters have to calculate developments for precision 
sheet-metal work, so surely the new generation of 
sheet-metal workers must see the necessity of having 
a mathematical training to keep themselves abreast 
of the times. If, as a body, they persist in using 
slow and inefficient methods, the tendency to take 
pattern development work into the drawing office 
will continue to grow. In my works, for instance, 
all pattern developments are made in the drawing 
office, the calculations being worked out, as a rule, 


who 


Yours faithfully, 
T. L. Lrrrtewoop, 
For the Post Office 
Engineering Union. 
324, Gray’s Inn-road, 
London, W.C.1. 
August 17, 1944. 








** EXACTOR ” 
CONTROL GEAR. 


To THe Eprror or ENGINEERING. 


Sir,—In your issue of August 4, on page 87, 
you published an illustrated article describing the 
‘“* Exactor ’”’ hydraulic remote control, and referred 
to it as having been developed by Messrs. Sperry 
Products, Inc., of Hoboken, New Jersey, U.S.A. It 
occurs to me that those of your readers who are not 
already familiar with this control system may 
accordingly perhaps have inferred that the latter 
is an’ American invention, and, indeed, a solely 
American product. The “ Exactor”’ control was, 
of course, the joint invention of the late Dr. H. S. 
Hele-Shaw and of Mr. T. E. Beacham, and was 
first exhibited at a Conversazione of the Royal 
Society in 1933; it may be recalled that you 
published a detailed description of the control in 
your issue of June 2 of that year (ENGINEERING, 
vol. 135, page 591). 

The Exactor Control Company, Limited—an 
entirely British concern—was formed shortly after- 
wards to develop this invention, and the company 
has since then produced a steadily growing number 
of controls of this type, now totalling very many 
thousands. 





in a surprisingly short space of time; in fact, we 
have girls who, with only an elementary knowledge 


licence to manufacture and market in the United 


HYDRAULIC REMOTE) 


Moor and the Black Mount deer forest were then 
mainly Breadalbane property, and the surveying 
party considered themselves fortunate in obtaining 
the Breadalbane factor, Mr. James Bett, of Bolfrachs, 
to act as their guide across the moor. 

The party then proceeded with their work, confi 
dent that they would emerge from these desolate 
surroundings at Corrour with a satisfactory survey 


| However, somewhere about the site where Ran- 
jac station 


now’ stands, Mr. Bett himself was 
completely lost, and the party had to consider 


| are affected by the new agreement. The rates and | themselves fortunate, after some exertions, in 


|coming across the cottage of a small crofter, wh: 
was able to rescue them. The survey was ulti 
|mately completed, but Mr. Bett was subjected t 
| considerable chaff over the matter ; though with a 
|complete lack of landmarks on a landscape wher 
|bogholes and morasses succeeded each other in 
|endless procession, it was perhaps not a matter 
of surprise that the Breadalbane factor’s acquaint- 
ance with the moor had to be supplemented by one 
| who was native to the soil. 
Yours faithfully, 
| The Croft, W. P. MEIKLE 
Formby, Lars. 
August 18, 1944. 








RECOVERY OF SULPHUR FROM SULPHUR DIOXIDE IS 
Waste Gases.—In a paper, entitled “* The Recovery of 
| Sulphur from Sulphur Dioxide in Waste Gases,” pr 

| sented at a recent meeting of the American Chemica 
| Society and reproduced in Industrial and Engineerin 

| Chemistry, Messrs. T. F. Doumani, R. F. Deery and 
W. E. Bradley describe a two-stage catalytic process 
| operating at atmospheric pressure. The author states 
| that the process enables sulphur to be removed from wet 
| gases containing relatively low percentages of sulphur 
dioxide. In the first stage of the process the gas con 
|taining sulphur dioxide is mixed with hydrogen ane 
passed through a hed of a gel-type catalyst, consisting of 
about 25 per cent. of iron sulphide and 75 per cent of 
aluminium, at temperatures in the region of 325 deg. ‘ 

In the second stare of the process, complete conversion 
to elementary suiphur is accomplished by passing the 
mixture of hydrogen sulphide and sulphur dioxide, 
resulting from the first stage of operations, over activated 
alumina at temperatures ranging from 100 deg. ™ 
200 deg. C. The sulphur tends to deposit in the bed of 
activated alumina and eventually impairs its action 
The reactivation of the alumina, however. is readily 
accomplished by raising the temperature of the bed above 


Messrs. Sperry Products, Inc., hold our | 500 deg. C.. when the sulphur is vaporised and collected 


in the molten state. 
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OBITUARY. 


MR. E. W. ROBEY. 


WE regret to record the death, on August 21, at his 
home in Worting, Hampshire, of Mr. Ernest William 
Robey. who was formerly connected for many years 
with the Underfeed Stoker Company. Mr. Robey, 
who had been in poor health for some years and 
incapacitated from active work for a considerable 
period, was 71 years of age. He received his early 


ment is similar on both sides, and it ensures that the 
table is raised or lowered by equal amounts at the two 
ends. However, in the absence of safeguards, the 
table could be given a sideways tilt or cant if the motor 
on one side happened to complete more revolutions 
than the motor on the other side. There would be a 
tendency for this to happen if the load were lighter 
on the first-mentioned side than on the other side, as 
the motors are of the induction type which gives a 
slightly drooping speed-load characteristic. Cant is 
prevented, and synchronous operation of the two 
motors is ensured, by mechanical means, the table 
being provided with guides at the sides to keep it level 
transversely. Inwardly facing guide surfaces are | 








education at the Grocers’ Company’s School in 
Hackney and subsequently attended the City of 
London College classes while serving a five years’ 
apprenticeship as engineer and millwright with the 
old-established firm of Hunter and English, of Bow 

one of the pioneer engineering firms in the London | 
district, having been founded in the Eighteenth 
Century. On the completion of his apprenticeship, 
Mr. Robey went to South Africa, being employed for | 
some four years as a fitter at the North Randfontein 
gold mines before he obtained the post of engineer- 
in-charge at the Golden Kopje gold mine at Natal 
Spruit, in the Transvaal. Two years later he went 
to Johannesburg as a draughtsman in the office of 
Messrs. A. Goerz and Company, returning to England | 
at the close of the Boer War to take up a position, | 
also in the drawing office, with the Consolidated 
Engineering Company, Limited, at Slough. In the 
following year, 1903, after a short period as chief 
draughtsman with the Crown Cork Company, at 
Southall, Middlesex, he went to the Underfeed 
Stoker Company in a similar capacity. On this 
occasion, he remained with them for only a short 
time, leaving in 1904 to set up a consulting practice 
in London; but eventually he relinquished this | 


apart. | 
| table serve to keep the latter central with respect to | 
| these guides. 


arranged parallel to the sides of the pit and 12 ft. | 
Outwardly facing rollers at each end of the | 
Inwardly facing rollers, mounted on | 
the table structure at a level some 3 ft. higher, bear | 
against additional guide surfaces about 8 ft. apart, | 
which face outwardly. It will be appreciated that the | 
rollers on one side alone would be able to offer resistance | 
to any canting tendency, as the reactions of the guides | 
upon them constitute a couple tending to uphold the 
weight of the table against gravity. However, the | 
main advantage of having inwardly facing rollers as | 
well as outwardly facing ones is that the lateral stiffness | 


| of the table, considered as a beam supported at the 


sides, is enhanced. The arrangement gives it the | 


| equivalent of fixed or encastré sides in all positions. 


Owing to the quick pitch of the screws, the table is | 
not self-sustaining, and therefore brakes are provided | 


|on the motor couplings to prevent it from descending | 


under the influence of its own weiglit. These brakes | 


| are held free by solenoids when the motors are operat- | 


ing, but are applied automatically by mechanical | 
means when the motor circuit is opened. The table | 
may be required to carry a load of nearly 50 tons when | 
a locomotive of the heaviest type is being positioned | 
over it. An additional safeguard against its downward 
movement when it is in the normal through-running 
position at rail level is provided by four locking shoes, 


TWENTY-FIVE YEARS OF BRITISH 
AIR TRANSPORT.* 


TWENTY-FIVE years ago, on August 25, 1919, the 
first British air transport service was opened. On 
that day, Air Transport and Travel, Limited, dis- 
patched its first aircraft, a de Havilland Airco 4a, 
on @ regular service from Hounslow, London, to Paris. 
By the time the second Great War arrived, the British 
Empire had over 88,000 miles of air routes, compared 
with about 71,000 miles operated by the United States. 
To-day, in the midst of war, Britain alone has over 
70,000 miles of overseas air routes. The network of 
European services existing at the outbreak of war has 
disappeared, of course, though there are still two British 
services to the Continent, to Stockholm and Lisbon, 
respectively. In addition to the European services, 
the routes to the Dominions were a great preoccupation 
of those into whose hands the building up of Britain’s 
air communications was placed in the early years. 
They foresaw that these would one day be the life- 
lines of the Empire. 

Only a month after the 1914-1918 war ended, Royal 
Air Force survey parties left for Cairo, and, despite 
many difficulties, the route from Cairo to the Cape 
was surveyed by the end of 1919. For the next ten 
years, the route was the scene of many experimental 
flights by the R.A.F. and some _ record-breaking 
attempts by private flyers, notably Sir Alan Cobham ; 
but establishing a regular commercial route was a 
gigantic task. In 1930, Imperial Airways, which 
had been formed in 1924 by an amalgamation of 
Handley Page, Limited, Instone Air Lines, Daimler 
Hire, Limited, and the British Marine Air Navigation 
Company, Limited, took over the Cape route. Do- 
minion and Colonial authorities readily co-operated, 
helping financially and providing the necessary 
ground organisations. As men were trained in Eng- 
land to man the new air stations, others along the 
routes were building aerodromes, and the staff were 
studying weather conditions and climate. Trans- 
port of fuel supplies had to be arranged in the difficult, 


intention in favour of the commercial side of engi- | — the ae by see ge mage oe 
neering, spending some years in Birmingham and | 4~°T° the table can be lowered, these shoes must 





. : i disengaged by operating a push-button on the main 
district as representative for various manufacturers | ene : ty 


of steam-raising plant and boiler accessories. In 
1911, he returned to the Underfeed Stoker Company, | 
remaining with them for the rest of his professional 
career. Mr. Robey was a member of the Institution 
of Mechanical Engineers and in 1933, in collaboration 
with Mr. W. F. Harlow, read a paper before the | 
Institution in London, on “ Heat Liberation and | 
Transmission in Large Steam-Generating Plants,” | 
which was awarded a Thomas Hawksley Premium. 


| 








LOCOMOTIVE WHEEL-DROP. 


Ix a recent issue of ENGINEERING (page 106, ante) 
we described a wagon-lifting appliance that had been | 
installed at one of the repair shops of the London 
Midland and Scottish Railway. This was designed at 
the Derby headquarters of Mr. C. E. Fairburn, 


controller. The amount by which the table can be 
lowered is rather more than 8 ft. It can also be raised 
above rail level by about 4 in. so as to facilitate packing 
of the springs on axles adjacent to the one being 
dropped. Limit switches are provided to ensure 
that the table does not over-run the permissible high- 
and low-level positions. The maximum load capacity 
of the table in motion is 30 tons and the rate of lift 
or descent is about 5 ft. a minute. Means are pro- 
vided for automatically restoring the continuity of the 
track when the table is lowered. Auxiliary girders 
carrying the necessary lengths of rail (11 ft. 6 in.) 
are slid into position from each side by a system of 
links and cranked levers worked by the descending 
table. Plates attached to the same girders make good 
the floor between the track and the side of the pit. 
The operation sequence with this wheel-drop is as 
follows: with the table securely locked at rail level 
the locomotive is brought into position with the 
appropriate wheels or bogies over the drop pit. The 


and often almost impassable, terrain of fever-haunted 
jungle and scrub. In the vast swampy area of the 
Sudd, which stretches for hundreds of miles south 
from Khartoum to Lake Victoria, the construction of 
aerodromes to withstand the rainy season provided 
a tremendous problem. 

It was solved by the use of flying-boats on this 
section; they were moored on the Nile, and, at 
Kisumu, sheds and a slipway were built so that the 
flying-boats could be brought ashore for overhaul. 
Later, hardened runways were laid down, and a good 
all-weather aerodrome resulted. Other aerodromes 
were built in the jungle, where it was necessary to take 
precautions to protect passengers and staff from wild 
animals. Altogether, 27 main aerodromes were con- 
structed on the Cape to Cairo route, and 50 emergency 
landing grounds were prepared. At 17 of the main 
aerodromes, wireless stations were built. At many of 
| the airports, petrol had to be brought up by native 
| porters along bush paths. 

In the tropical regions, radio communication was 
extremely difficult. A joint investigation by the 
| Marconi Company and Imperial Airways resulted in 





M.Inst.C.E., Chief Mechanical and Electrical Engineer, | table is then raised slightly to facilitate packing of the | the development of equipment to enable two-way 


and it was constructed in the carriage and wagon 
works, also at Derby. 
very satisfactory in service, and for this reason it was 


decided to utilise the same working principle in a new | them for the movement of the auxiliary girders, which | stations throughout the journey. : 
The main feature of | subsequently have to restore the continuity of the | African route had been developed from England, via 


type of locomotive wheel-drop. 


the new appliance is a msing and falling table, 


springs on adjacent axles. This may be done either to 


remaining wheels, or to provide a clearance under 


track. After withdrawing the locking shoes provided 


communication to be maintained between the air and 


The appliance proved to be| effect a more desirable distribution of weight on|the ground on medium and short wavelengths, so 


| that aircraft could be in constant touch with ground 
By early 1931, the 


| France, Italy and the Mediterranean, as far as Mwanza 


which carries a portion of the track over the inspection | to hold the table secure at rail level, the table, with its | (Tanganyika), passenger and mail services beginning 
pit, and is long enough to accommodate any size of | load of wheels, axleboxes and so on, is lowered to the | on February 28 in that year. Regular services on the 


wheel or bogie used on L.M.S. locomotives. When this | 
table occupies the normal through-running position, at | 
rail level, it gives an uninterrupted passage through | 
the pit beneath, for it is shaped so as not to offer any | 
obstruction to the movements of men who may be | 
working on the engine immediately above. The height 
of the table is determined by four triple-threaded 
rotatable screws which engage nuts at the four corners. | 
The weight of the table, with any load that it carries, | 
is borne by these nuts, and is transmitted by them 
to the screws, which stand vertically on footstep 
bearings of the ball-thrust type. The nuts are pivotally 
attached to the table, so as to allow for any slight 
want of alignment that may be occasioned in the 
machine during its installation or operation. The 
screws are driven in pairs, by a 10-h.p. motor and a 
mechanical coupling at each side of the table. 

The motors are mounted at one end of the table, 
a little below floor level, with their shafts hori- 
zontal and parallel to the track. Each motor drives 
the vertical screw nearest to it through a right-angle 
drive of the worm-reduction type. A shaft mounted 
parallel to the side of the pit, and forming an extension 
of the worm-shaft, is coupled to a second worm- 
reduction unit, thus enabling the vertical screw at the 
opposite end of the table, and on the same side, 
to be driven by the same motor. The driving arrange- 








bottom of the pit. Continuity of the track is simul- 
taneously restored by the auxiliary girders already 
mentioned. The locomotive is then moved off the 
pit, and the table with its load is again brought to the 
surface, where the wheels and all otheritems are removed 
for repairs. The sequence described here is reversed 
when wheels are replaced in the engine. 

In an alternative layout, the wheels may be removed 
from the table while this is at the bottom of the pit ; 
in this case they are taken to the repair shop by an 
underground route. An alternative design of wheel- 
drop has been prepared to allow for this method of 
working. In this design, the top part of the table 
carrying the rails is made in the form of a wheeled 
carriage which itself rests on rails on the lower part 
of the table. After the table has been lowered, the 
carriage can be run off the bottom part of the table 
on to rails which traverse the whole length of # pit 
leading to the repair shop. Here the carriage is relieved 
of its load of engine parts by a crane or hoisting block. 
It is then returned to the main table and raised to floor 
level in order to restore continuity of the inspection- 
pit track. With this arrangement and method of 
working there is no need for the automatic positioning 
of the rail-bearing auxiliary girders as the table descends; 
consequently this feature of the original mechanism 
is omitted in the alternative design. 





| whole route began on January 20, 1932. 

Until the spread of the present war to the Medit- 
| erranean, a passenger made the journey from Britain 
| to South Africa in five days. Leaving Southampton 
in the early morning, he stayed the night at Athens, 
| after refuelling stops at Marseilles, Rome and Brin- 
disi. By noon next day, he was in Alexandria; he 
rested the second night at Wadi Halfa, after stops 
at Cairo and Luxor. Following the Nile, he went on 
the third day of his journey to Khartoum, Malakal, 
Port Bell and Kisumu. The fourth day saw him at 
airports of Dar-es-Salaam, Lindi and Mozambique and, 
by the end of the fifth day, on which he called at Beira 
and Lourengo Marques, in Portuguese East Africa, he 
reached Durban, 7,245 miles from his starting point. 
On the route through Africa he passed through three 
important air junctions. From Kisumu, Wilson Air- 
ways ran a network of air lines through Central Africa 
and, from Beira, Rhodesia and Nyasaland Airways 
operated routes throughout the Rhodesias. 

By far the most important spur line, however, 
especially in view of its subsequent development in 
the present war by Britain and America, was that 
across Africa from east to west, from Khartoum to 





* A commemorative survey prepared by The British 
Overseas Airways Corporation. Abridged. 








Lagos on the West Coast of Africa. 


El Obeid, El Fasher and El Geneina (all in the Anglo- 
Egyptian Sudan), Fort Lamy 


and Lagos (all in Nigeria). The organisation and 


development of this route is one of the great stones in 
Long before the war, 
out of a wilderness of jungle, scrub and desert, amid | 
sandstorms, tornadoes and torrential rains, a small 
band of British pilots and engineers carved an air route | 
which later, in the war, was to become the United 
Nations’ vital link with the battlefields in the Near| appeared an almost 


British air-transport history. 


East. 
The African Continent had been for years a magnet 
for British aviators. 


call aeroplanes “* MacLeans.” 
in the 1920’s to open up Africa from the air through 
the encouragement of the late Viscount Northcliffe. 
It was not until 1930, however, that serious attempts 


were made to span the Continent across the centre | 


from East to West. Three R.A.F. aircraft then made 
the flight in short stages. It was a great adventure, 
despite the storms and difficulties encountered. Then, 
in 1936, Imperial Airways established this 2,500-mile 
air route on a permanent basis. 

The first pilot on the commercial service was Captain 
O. P. Jones, then of Imperial Airways, now of British 
Overseas Airways Corporation, which operates this 
service to-day ; the aircraft used were the de Havilland 
86 type. The aerodromes were little more than clearings 


in the bush. Facilities for maintenance, accommodation | 
for night stops, or catering arrangements were practi- | 


eally nil. The crew carried their own mattresses and 
lived in grass huts. 

Kaduna, Minna and Oshogbo, the refuelling stops 
between Kano and Lagos, were merely spots in the 
desert. Lagos, the Atlantic coast terminal of the new 


route, was a growing town, but most of the natives | 
As a result, so | 


had never before seen an aeroplane. 
many crowded round that they had to be chased away 
with a blowlamp. Lagos, where the climate is very 
humid, had a serious effect on the aircraft. Being 
constructed of wood, it warped badly and the fabric 
sagged, but by the time the return journey was ended 
at Khartoum, the timbers had shrunk ; also, there was 
the difficulty of spares, which had to be carried on the 
aircraft. 
ment held such things as a tyre, tail wheel, cylinder, 
magneto, sparking plugs, jacks, etc. 

In the development of the Empire air routes, 
Alexandria was a focal point ; southward ran the route 
to South Africa, with its several spur lines ; eastward 
there was to be the route across the Persian Gulf to 
India, the Far East and Australasia. The first link, 
between England and Alexandria, was a relatively 
simple matter, so far as flying was concerned; but 
problems, mainly political, were numerous. British 
aircraft were not permitted to enter Italy from France, 
and the only alternative was to fly across the Alps. 
This was considered too hazardous a flight in those 
days, so passengers and mails were taken to Basle, 
in Switzerland, and transferred there to a train for 
Genoa, where they boarded a flying-boat for Alexandria. 
Later, British planes entering Italy from France were 
banned from Italian ports and the Mediterranean 
crossing had to be made from Salonika. This meant a 
circuitous route through Central Europe, which was 
difficult in winter, especially in Southern Yugoslavia. In 
fact, the journey from Skoplje (Yugoslavia) to Salonika 
had to be made by train in winter. Later, again, 
Empire-route passengers had to go from Paris to 
Brindisi by train. 

Similar troubles beset Imperial Airways on the first 


stage of the extended route from Egypt to India. As | 
early as 1921, the R.A.F. had begun a regular air | 


service for the carriage of official mails from Cairo to 
Baghdad. Still using the combat planes which were 


used in the war, the R.A.F. made an extensive air | 
| service between Britain, Newfoundland, Canada and 


and ground survey of the route over the Syrian Desert 
from Amman, in Transjordan, to Baghdad. This was 


in some respects even more difficult than the African | 
| Empire routes, Imperial Airways had also been extend- 


survey, for there are few landmarks. The ground 
parties, besides preparing landing grounds, were obliged 
to plough deep furrows which could be seen from the 
air. When it was decided that this link should be part 
of the commercial air route between Africa and India, 
still greater work had to be done. Additional radio 


communications had to be established, arrangements | 


made for a continuous supply of fuel, and accommo- 
dation for passengers had to be provided in most 
desolate spots, sometimes at landing grounds in the 
desert which were known only by numbers. 

At this time, radiotelephony between aircraft and 
the ground had been developed in Europe. With the 
introduction of a telescopic mast to supplement the 
ordinary trailing aerial, which could not be used on 
the ground, and a small power-driven dynamo, each 


(French Equatorial 
Africa), and Maiduguri, Kano, Kaduna, Minna, Oshogbo 


Before the first Great War, 
Sir Francis MacLean flew a seaplane down the Nile 
to Khartoum. His trip caused a sensation among the | 
natives, and to this day, in remote parts, the natives 
Then there were efforts | 


| 1934. 


On every journey, the rear freight compart- | 
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This is one of the | aeroplane became a mobile radio station able to com- 
most remarkable of all air routes, passing through | municate with ground stations whether it was in the 
It was necessary, also, besides 


air or on the ground. 


| feeding passengers and providing beds and other 
equipment, to protect them from sandstorms and pests. 
At Rutbah Wells, a lonely spot in Iraq, there was the 


additional problem of hostile tribes; to safeguard 
crews and passengers, a fort was built there. 


regrecern operation. 
the terrain and the climate were matched by the 
To reach an agreement with Persia 
unsurmountable obstacle, but 
finally a short-term agreement was signed. It was 
extended beyond the set period, but then the Persian 
authorities were reluctant to continue ; thus Imperial 


| political problems. 


Airways were obliged to change the route to the Arabian | 


side of the Persian Gulf, one of the hottest and most 
desolate regions in the world, through which it is still 


operated by the British Overseas Airways Corporation. | 


New landing grounds had to be selected and prepared 


and, not the least problem, negotiations had to be | 


conducted with local sheikhs for the use and protection 
of the landing grounds selected. 

Meanwhile, British airmen were pushing farther along 
the route towards Australia. 
Indian Transcontinental Airways, 


pany, 


on through Burma to Singapore. The stage to Calcutta 


was opened on July 1, 1933, to Rangoon on September | 
23, 1933, and to Singapore on December 9, 1933. The | 


final stage, to Australia, was placed in the hands of 


Imperial Airways’ Australian associate, Qantas Empire | 
Airways, the oldest air transport concern in the Empire, | 


and probably in the world, and, with the co-operation 
of the Dutch authorities in the East Indies, they were 
able to open the route to Australia on December 8, 
Later, Tasman Empire Airways took up the 
section from Sydney to Auckland. The through route 
from Britain to New Zealand became the world’s longest 
commercial air route—15,000 miles. 

In July, 1938, the first Empire flying-boat to carry 
“all-up” mail to Australia was dispatched from 
England. 


then finally on to Australia; it meant that all letters 
to these countries were to be carried by air without 
surcharge. In this year, an average of 19 tons of mail 
were transported each week on the Empire air services 
from the United Kingdom alone. At the peak of the 
Christmas season, the week’s load reached almost 
33 tons. 

In the short space of ten days, a passenger from 
England could thus be in Australia. Arriving at 
Alexandria in the forenoon of the second day, he went 


on by way of Tiberias (Palestine) and Habbaniyeh | 


(Iraq) to Basra (Iraq). By the evening of the third day, 
he had crossed the Persian Gulf to Karachi, having 
called at Bahrein, a small island in the Persian Gulf; 
Sharjah, an ancient fort on the Oman coast; and 
Jiwani, in Buluchistan. Across India to Calcutta there 
was a choice of route, either by flying-boat via Raj 
Samand, Gwalior and Allahabad, or by landplane by 
way of Jodhpur, Delhi, Cawnpore and Allahabad. 

The fifth day of his flight saw him at Akyab, Rangoon 
and Bangkok. From Bangkok, Imperial Airways ran 


In 1926, Imperial Airways took over the route for 
The enormous difficulties of 


They developed the air | 
| line from Calcutta to Singapore, and in 1933 a new com- 

began to/| 
| operate jointly with Imperial Airways across India and | 


This scheme had been introduced by stages, | 
first to South Africa only, next as far as Malaya, and | 


London, Cologne and Hanover. In succeeding yeap, 
their services abroad underwent further considerabl, 
extensions to such centres as Budapest, Berlin, Warsay 
and Copenhagen. The carriage of mails was 4, 
important part of the company’s activities ; in 193. 
for example, the ton-mileage of mail carried by British 
Airways, Limited, was almost three times as great ,, 
in the preceding year. 

In 1939—just as, in 1924, a number of small com 
panies had been amalgamated to form Imperial \irways 
and in 1935 a similar amalgamation of small companies 
resulted in the formation of British Airways Imperial 
Airways and British Airways were amalgamated, }y 





Act of Parliament, to form the British Overseas Ain 
| ways Corporation, a public non-profit making « rpora 
| tion, charged with the development of British overseas 


air routed. 

The Squth Atlantic and the Pacific oceans remained 
and still remain, without British commercial qj; 
services, but in 1938 British Airways had beguy 
preparations for the opening of a South American 
service, and had completed its survey of the initia) 
stage to West Africa. During the same year, and up 
| to the beginning of the war, the Air Ministry, together 
with the New Zealand Government and Imperial Air 
ways, were working hard on the preliminaries to thy 
establishment of a trans-Pacific service between Ney 
Zealand and Canada, via Honolulu and San Francisco, 

The war has checked the development of British air 
transport, mainly through the shortage of modem 
transport aircraft, due to first preference being given 
to combat aeroplanes, but many new routes have 
been opened to serve the needs of war. When the 
Mediterranean was closed to civil flying, a new 5,000 
mile route from Britain to West Africa was opened up 
at a few hours’ notice without meteorological, wireless 
or ground services, to connect with the Trans-African 
route.‘ The North Atlantic flying-boat service, started 
just before the war began, was continued despite the 
| ban on radio aids and the severe limitation of weather 
|information; some of the pilots and ground staffs 
went, in November, 1940, to Canada to organise the 
ferryir,z of American-built bombers across the Atlantic, 
and finally to operate a two-way landplane ferry service 
between England and Canada. 

This latter service, as well as the others mentioned 
|in this survey, is still operated by British Overseas 
Airways. It runs across the most difficult winter 
route in the world, and has been the outstanding 
achievement of British civil aviation in war-time 
Winter gales, often blowing at 50 ot 60 miles an hour, 
as well as ice and fog, have to be fought by the pilots 
The North Atlantic had never been flown in winter 
when jthe British Overseas Airways men took on this 
job in 1940. They have since been flying, winter and 
summer, 3,000 miles non-stop from Britain to Montreal. 
This ‘British service has the distinction, apart from 
having been the pioneer on this route, of having been 
the only one to operate through three winters. 

To-day, the British Overseas Airways Corporation 
| operates some 70,000 miles of routes. Since the begin- 
ning of the war, the Corporation has ceased to operate 
| as a:commercial concern, being entirely at the disposal 
| of the Secretary of State for Air, and, functioning as a 
| service of His Majesty's Government, flying more than 
1,000,000 miles a month with urgent traffic needed for 
| the country’s war effort. 


a feeder line of 1,178 miles to Hong Kong through | 


Udorn (Thailand), Hanoi (Tongking), and Fort Bayard 
(French Indo-China). The main route continued to 
Koh Samui (Thailand) and Penang (Malaya) to Singa- 
pore. The seventh day took the passenger to Soura- 
baya and Batavia; Bina and Koepang (Netherlands 
East Indies) and Darwin (Australia) were his calling 
places on the eighth day. Going along the Australian 
coast by way of Groote Eylandt and Karumba, his last 
night stop was at Townsville. On the morning of his 
tenth day out from Britain, 13,000 miles away, he 
reached Sydney. 

Thus were the Empire air routes developed. Later, 
in 1937, began the series of trans-Atlantic flights which 
led to the establishment in August, 1939, of a summer 


the United States. 
While engaged on the great task of building up the 


ing its European services to several parts of the Con- 
tinent. A number of new companies joined Imperial 
Airways on the London-Paris route, notably British 
Airways, Limited. This company had been formed in 
1935, representing the amalgamation of five companies 
engaged in internal and external services. On its 
inauguration, the routes totalled 22,000 miles, serving 
25 centres in the British Isles and Western Europe, and 
between its formation and the outbreak of war it carried 
out extensive additions to British air services to the 
Continent. In 1936, British Airways inaugurated a 
service between London and Malmé, which was shortly 
afterwards extended to Stockholm. Almost immedi- 
ately afterwards, the company undertook a notable 
development in the shape of a night mail service between 





| ICE-BREAKING RAIL FERRY FOR 
CANADA. 


Tue keel has recently been laid for an ice-breaking 
rail-ferry, to be delivered before the winter of 1945, 
and intended to operate between Port Borden, Prince 
Edward Island, and Cape Tormentine, New Brunswick. 
| Price Edward Island, in the Southern part of the Gulf 
| of St. Lawrence, is separated from the Canadian main- 
| land by Northumberland Strait and, by reason of its 
high latitude, is ice-bound in winter. It is to make 
possible all the year round traffic with the island that 
the new vessel is being constructed. The new vessel 
will not be the first ferry between the two places; 
a previous one, 8.8. Charlottetown, was lost, and there 
is ‘an older one, S.S. Prince Edward Island, now in 
operation. The new ferry, not yet named, however, is 
much larger than the existing ferry, the increase in 
capacity having been decided upon after extensive 
investigations of the potential railway and motor-car 
traffic between this island province and the others of 
thie Dominion of Canada. The service will be operated 
for the Government of Canada by the Canadian 
National Railways, and is designed to withstand the most 
sévere ice conditions, which involve the negotiation of 
field ice as well as packed ice. 

The vessel has an overall length of 372 ft. 6 in., a 
length between perpendiculars of 348 ft., a moulded 
breadth of 61 ft., a moulded depth of 24 ft. 9 in. and a 
maximum draught of 19 ft. The approximate gross 











and net tonnages are 7,000 tons and 4,500 tons, 
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respe< tively ; the total propulsive power is 12,000 brake 
horse-power and the speed approximately 16} knots. 
In order to enable a comparison to be made between 
the new vessel and the ferry now in operation it may be 
noted that the latter has an overall length of 300 ft., 
a moulded breadth of 52 ft., a moulded depth of 24 ft., 
a maximum draught of 19 ft. 6 in., a gross tonnage of 
2.795, 2 total propulsive power of 7,000 indicated horse- 
powe! und a speed of about 12} knots. The new 
vessel has three railway tracks, accommodating 19 
jassenger coaches or freight cars having a total weight 
of 1,200 tons. There is also accommodation for 60 
motor cars, or an equivalent number of "buses, having 
a total weight of 90 tons. The present ferry has two 
railway tracks with accommodation for 12 passenger- 
coaches and 40 motor cars. The vessel which was lost 
was intermediate in size between the new ferry and the 
in service. The new vessel will carry 950 

as compared with 750 in the present 


one now 
passengers 
ferry 

The bow of the new ferry is shown in the preliminary 
plans as steeply raked, and the stern, at which the rail- 
way vehicles and motor cars enter, is cut away to a 
platform not very high above the water level, above 
which platform are the entrance doors surmounted by 
asmall poop. There are five decks altogether : a lower 
deck; a main, or railway-track, deck; an upper or 
motor-car deck extending right to the peak; a pro- 
menade deck extending from aft for about seven- 
eighths of the length of the vessel, and providing 
accommodation for about half its length; and a boat 
deck, of the same length as this accommodation, used 
for the officer’s quarters and terminating in a bow- 
fronted charthouse and bridge. There are two pole 
masts and a short funnel, the funnel and after mast 
being close together and roughly amidships. The hull 
is to be of all-welded steel construction embodying 
methods for reducing vibration to a minimum, and, of 
course, reinforced against the impact. The hull is well 
sub-divided and special precautions are being taken to 
reduce fire risk. The passenger accommodation 
includes lounges, smoking rooms, rest rooms and a 
restaurant with a total seating accommodation in the 
public rooms for 250 persons, and emergency sleeping 
quarters for 100 persons. Life-saving appliances are 
to be provided for a total of 950 persons. 

The propelling machinery is of considerable interest. 
The existing ferry is powered by three triple-expansion 
steam engines, as was the ferry which was lost, there 
being three propellers in each case. The new ferry is 
to have four propellers, two at the bows and two at 
the stern. These are driven by eight Sulzer compres- 
sion-ignition engines through electric transmission. 
The four propelling motors will be remote-controlled 
from the bridge and it will be possible to make 
selective use of any or all of the propellers; all the 
generating sets can supply power to one propeller 
in an emergency. The main generators will supply 
current for lighting and all auxiliary services. The 
Sulzer engines are to be built by Messrs. Dominion 
Engineering Company, Limited, Montreal, and the 
electrical equipment by Messrs. Canadian General 
Electric Company, Limited, Peterboro’, Ontario. The 
main contractors are Messrs. Marine Industries, 
Limited, Sorel, Quebec, the consulting naval architects 
being Messrs. German and Milne, Montreal. The 
surveys are those of the British Corporation Register 
of Shipping and Aircraft and of the Canadian Board 
of Steamship Inspection, under the supervision of 
Mr. F. A. Willsher, chairman of that board, representing 
the owners. 

The time of crossing the straits between the island 
and mainland will be markedly reduced by the increased 
speed of 16} knots, but it is anticipated that the 
greatest contribution to the saving of time will be in the 
increased manceuvrability provided by the forward 
propellers, as this should make more rapid docking 
possible. Apart from this facility, the forward pro- 
pellers will greatly assist in disintegrating the ice. It 
would seem that the inception of the vessel and its 
construction are indications of the rapid develop- 
ment of the Canadian shipbuilding industry, and the 
decision to bear the cost, which is estimated at 
4,750,000 dols., is evidence of a progressive policy 
on the part of the Canadian Government. We are 
indebted to an announcement recently made by the 
Hon. Mr. J. E. Michaud, Minister of Transport, Canada, 
for the information given above. 





CONTROL OF RUBBER.—-Very substantial stocks of 
scrap rubber have now been accumulated and the Control 
of Rubber (No. 23) Order, 1944 (S.R. and O. 1944, No. 
price 3d.}, and the Salvage of Waste Materials 
(No. 5) Order, 1944 (S.R. and O. 1944, No. 887, price 1d.), 
which came into force on August 9, relax the control 
over the acquisition, disposal and consumption of waste 
and reclaimed rubber. A licence from the Ministry of 


SRG 


Supply, however, is still necessary for the production of 
reclaimed rubber. 
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LABOUR NOTES. 


A SPECIAL conference of coal-mine employees which 
sat on three days last week at Nottingham decided 
unanimously to recommend members of the various 
affiliated organisations to dissolve the Mineworkers’ 
Federation of Great Britain and form in its place a 
National Union of Mineworkers’ A ballot on the subject 
is to be taken before October. Mr. W. Lawther, the 
President of the Federation, who presided, said at the 
| close of the proceedings, that the step which the con- 
| ference had taken was long overdue. Events of the last 
| few years had clearly shown that the miners’ future lay 
along national lines, and even the mine owners them- 
selves now shared that view, in so far as they had 
appointed Mr. Robert Foot to operate their organisation 
on a national basis. 





According to Mr. G. A. Spencer, President of the 


bring earnings down to the level of every other district, 
irrespective of the high standard of its output to-day. 
Notts miners would have to consider whether they were 
willing to have their earnings diverted to maintain the 
standard of wages which other workers are receiving at 
their expense. Mr. Spencer added that he had no 
objection to them having “‘ one big union ” or to them 
giving their money away, but he had a strong objection 
to their money being compulsorily taken away from 
them. Whatever the result of the ballot was, the 
pension fund of the Notts’ miners—which now 
amounted to over 1,500,0001.—would not be affected. 





After closely examining the financial proposals of 
the scheme, the conference decided on a capitation fee 
of 1/. a member and 10s. for youths. The districts will 
contribute to the opening fund on that basis. After 
that the contributions to the national fund will be 
44d. a week and half that amount for juniors. 





The Ministry of Labour and National Service states 
that the number of men and boys registered at employ- 
ment exchanges as wholly unemployed at July 17 
(exclusive of 16,586 men classified as unsuitable for 
ordinary industrial employment) was 44,078. Those 
registered as on short time, or otherwise temporarily 


tered as unemployed casual workers 670. Compared 
with the position at April 17, the numbers wholly 
unemployed showed a decrease of 6,154. 





The corresponding figures for women and girls at 
July 17 were 17,827 wholly unemployed (exclusive of 
332 classified as unsuitable for normal full-time employ- 
ment), 315 temporarily stopped and 23 unemployed 
casual workers. As compared with the position at 
April 17, the numbers wholly unemployed showed a 
decrease of 5,033. 


On August 1, the cost-of-living index figure was 102 
points above the level of July, 1914, compared with 
101 a month earlier. For food alone, the index figure 
in August was 70 points above the level of July, 1914, 
compared with 69 points at July 1. It is pointed out 
by the Treasury that the new index figure means an 
increase of slightly more than 30 per cent. above the 
level of September, 1939. The rise in the cost-of-living 
index figure was due mainly to a general increase in the 
retail price of coal which took effect on August 1. 
Apart from that, the principal changes during the 
month were slight increases in the average price of 
potatoes, resulting from the replacement of old potatoes 
by the new crop, and in the retail prices of some articles 
of clothing. an 
The writer of the editorial notes in the August issue 
of the Amalgamated Engineering Union’s Journal 
assumes that what the Government proposes to do with 
its surplus “ consumable” war stores when hostili- 
ties cease, is “to distribute them through traders 
or manufacturers who normally handle or use them ; 
to release them at a rate calculated to get the goods 
into the hands of consumers when they are most needed 
and to clear badly-needed storage and production 
space, but at a pace regulated by the need to avoid ad- 
verse effects on production through flooding the 
market ; to give all ultimate consumers in all parts of 
the country a fair opportunity to buy what they 
want; and to impose statutory price control if it 
becomes necessary to ensure that the prices charged 
to the ultimate consumer are fair and reasonable and 
that there is no profiteering.” 





These principles are regarded by the writer of the 
notes “as sound enough in their conception,” but do 





not explain how the surplus stores are to get into the 
hands of the traders who will sell them to the public. 


suspended from work, numbered 284, and those regis-” 





Notts Federated Miners’ Union, the only effect the | ‘ } 
scheme could have on the Notts coalfield would be to | *inly do not like the prospect of these consumable 


| of the International Labour 








There is, he goes on to say, an aspect of the question 
which, it is to be hoped, Members of the House of 
Commons will not fail to emphasise. ‘“ Among the 
consumable goods,” he writes, “there will be vast 
quantities of food commodities and huge numbers of 
vehicles of every description. We suggest that the 
Government should give priority in the disposal of 
these to the men and women coming out of the armed 
forces and the war trades who before the war were 
running their own small businesses as retail shop- 
keepers or who will wish to open up a small business 
for their livelihood after the war.” 





“Why,” it is asked, “ could not arrangements be 
made for the small businesses to acquire directly from 
the Government stores, the canned goods, the dried 
goods which form the stocks of small shops, and a light 
vehicle that they can use for carrying goods from the 
wholesalers and serving their customers? We cer- 


goods being handled in such a way that the smaller 
people in the retail trades and the poorer body of con- 
sumers in the country at large, will get none of them 
or only small quantities at high prices.” 





According to the August issue of Man and Metal, 
the journal of the Iron and Steel Trades Confedera- 
tion, it is certain that at the next General Election, 
the Labour Party will have to be in a position to put up 
a sufficient number of candidates to make a bid for 
power. “All this,” it is pointed out, “will cost 
money, and, in the last resort, it.is the pennies and 
shillings of the workers that will have to provide it. 
It is useless talking about better homes, social security 
and full employment unless each one of us is prepared 
to do his share in helping to achieve these things. If 
any one expects that he may leave this to the other 
fellow, and that no effort on his part is required, then 
he is living in a fool’s paradise and will have no one to 
blame but himself if his hopes are not realised.” 





The trade unions are making a special appeal to 
their members to contribute ls. each to a General 
Election Fund. “This is little enough in all con- 
science,” Man and Metal says, “and if every trade 
unionist who believes in the things the Labour Party 
stands for, whether he happens to be a contracting-in 
member of not, were to make this contribution, the 
success of the campaign would be assured. A great deal 
of money is needed, and more than can be obtained from 
the political funds of the unions; hence this appeal ; 
we hope that all our members and branches will give 
it the attention that its importance demands.” 





In another editorial note, Man and Metal claims that 
in the recent House of Commons discussion on the work 
isation, there was 
general agreement that the body should take a leading 
part in the formation of any plans for international 
reconstruction. “ The Philadelphia Conference,” he 
writes, “‘ undoubtedly established the I.L.0.’s position, 
but,” he goes on to say, there is “a danger that its 
functions will be confined, as in the past, within the 
narrow limits of dealing purely with labour and kindred 
questions. While it is difficult,” he continues, “to 
define exactly to what extent its functions should be 
broadened until there is a clearer picture of the inter- 
national organisations or agencies that will require to 
be set up after the war, the fact remains that it can 
never realise the hopes on which it was founded unless 
it is allowed to make its influence felt, and its voice 
heard, on those councils dealing with the larger inter- 
national economic problems and arrangements through 
which it is hoped to obtain more balance and order in 
international relationships.” 





“Up to the present,” Man and Metal continues, the 
effectiveness of the organisation “ has neg been 
determined by the support or otherwise which govern- 
ments have given to its recommendations and con- 
ventions. It, no doubt, will be some time before 
governments will be disposed to yield to the I.L.O. 
any executive authority so that its decisions can be 
enforced. But its strength and importance can lie in 
the extension of its influence to the wider range of 
international problems and this, in turn, will depend 
on the consistent and active support it receives from 
the organised workers of the world.” 





The International Labour Office’s Review states that 
by an exchange of notes signed at Ciudad Trujillo on 
October 14 and 19, 1943, the Dominican Republic 
agreed that United States citizens employed on property 
under construction by United States contractors shali 
be protected, in case of industrial accident, exclusively 
by United States legislation. 
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| 
(4) Control of Fuel Pump Delivery.—The control 
A” for | 
normal operation on oil fuel only is shown diagram. | 


system fitted to the fuel pump of engine * 


matically in Figs. 23 and 24, opposite, the latter show- 
ing the external end of the eccentric shaft to an 
enlarged scale. The amount of fuel delivered by the 
individual pump elements to each cylinder is con- 


sntially by iti 7 | . | 
trolled essentially by the position of the single pump | cam k, which operates the rocking lever through the 


rack or control rod @ common to all the elements. 


Movement of this control rod is effected in two ways | 
through the medium of the floating lever 6 rotating | 


on the eccentric fixed to the control shaft c. It can 
be seen that the floating lever can swing about the 
eccentric under the influence of the governor flyweights 
d. Alternatively, if no governor movement takes 
place, the floating lever can be swung about its lower, 


or governor control, pivot by rotation of the eccentric | 


(control) shaft. The control lever e used to effect 
control-shaft rotation is normally coupled directly by 
rod f to the accelerator pedal of the vehicle. 


Standard and modified forms of the governor are | 
The gover- | 


illustrated in Figs. 25, 26 and 27, opposite. 
nor only comes into operation at idling speed, or if the 
engine speed rises above the permitted maximum. To 
accomplish this, the movement of the flyweights under 
the influence of centrifugal force is controlled by two 


distinct sets, of springs, Fig. 25, which shows a dia- | 


grammatic section through one of the two flyweights 
d symmetrically disposed about the rotating main 
shaft of the pump. When the engine is idling, only 
the relatively weak outer spring ¢ controls the fly- 
weight movement, the two stiff inner springs f being 
compressed between the upper and lower spring plates 
without being in contact with the weights. If, how- 
ever, the engine is accelerated by movement of the 
control linkage, the initial rise in speed causes the 
flyweights to compress the outer springs until the 


spring plate, and from this point movement of the 
weights is prevented until the speed rises to a value 


at which the centrifugal force on the weights is sufficient | 


to raise the lower spring plates off their abutments 
against the load of the two inner pre-compressed springs. 
Between the initial movement of the weights from the 
idling position, until the latter condition is reached 
(at the maximum permitted speed), theoretically no 
movement of the governor weights takes place, and 
the floating lever is under the control of the eccentric 
shaft only. In normal operation with the engine 


under load, the control shaft is rotated so as to move | 


the control rod in the increased fuel direction, and it 
thus appears that there are two simple and obvious 
ways of limiting the amount of fuel injected within 
the normal speed range. 

The first is to limit the travel of the control rod by 
means of a stop at the free end of the rod as shown at 
g in Fig. 23. With this method the effect of lost 
motion in the control linkage is eliminated, but the 
control rod is not completely free to oscillate under the 
influence of the governor at idling speed. 
a spring-loaded telescopic link is interposed between 
the floating lever and the control rod, excessive load 


may be placed on the pivots and links of the governor | 


control from the accelerator pedal. 
The second method is to limit the angular move- 


ment of the eccentric shaft by means of a stop on the | 
external control lever (see Fig. 24, in which p is a} 


spring-loaded idling stop, and q is the maximum- 
delivery stop). 
control rod position is not so precise as with the first 
method, since centrifugal forces, and lost motion in the 
governor linkage, can affect the setting as the engine 
speed varies. The governor has complete control at 
idling, as well as at maximum speeds, and the control 
linkage cannot be overloaded. It will be appreciated 
that, in either case, some means of withdrawing the 
fuel-limiting stop must be provided, so as to enable 
excess fuel to be injected for starting the engine from 
cold, and to enable the engine to be used as a normal 
oil engine, without gas, when necessary. 

The fuel-pump control system fitted to engine “ B” 
differs in several respects from that fitted to engine “* A,” 
and is shown diagrammatically in Fig. 28, opposite. The 
fuel pump itself is basically similar, and the amount of 
fuel delivered by the individual pump elements is 
again controlled by the position of the control rod a, 
but this position is not controlled directly through f 
by the accelerator pedal and the pump-control rod is 
normally held against the control-rod stop g by means 
of a light spring. The accelerator pedal is connected 





* Report of the Automobile Research Committee of the 
Institution of Automobile Engineers. Abridged. 








|}used on engine “A” 
It has the advantage of reproducing fuel | to the maximum permitted speed. 


base of the weight makes contact with the lower | 


| 
| steep slope of the characteristic prevented any close 
| approximation to the minimum injection over the 


Also, unless | 


With this method, the setting of the | 
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to the governor control lever A, the position of which 
determines the load on the governor spring, through 
the cam, roller, tappet and levers shown. The spring 
load determines the speed at which outward movement 
of the governor weights takes place under the influence 
of centrifugal force, any such movement being trans- 


| mitted through rod i to the rocking lever j controliing 


the pump-control rod. Thus if the engine speed rises 
above that corresponding to the spring load, the pump- 
control rod is moved from the maximum fuel position 


in a direction reducing the fuel injection quantity, | 











AUG. 25, 1944, 


showed a severe dip, and it was found that there Was 
some misfiring and a tendency to hesitate when acce), 
erating through this part of the speed range. Thy 
although this critical speed range could be t: Wersed 
under test bed conditions, where the brake resistance 
was very small at this speed when set to give full load 
conditions at the maximum governed speed, under 
road operating conditions it might be impossible to 
secure sufficiently good acceleration unless fuc! 
tion quantities approaching those of curve 
mitted. The I 


injec. 
. . . . were 
horizontal line g indicates the Joy 


while if engine speed falls, the inward movement o* the | limit of fuel injection for regular ignition. 


| weights allows the pump-control rod to increase the 
| fuel injection quantity up to the limit set by the pyump- 

| control rod stop (maximum fuel stop). 

The engine is stopped by the action of the stop} 
| the engine could not be operated economical: 


tappet / at the lower end of the latter, moving the 
pump-control rod to the “no injection ” 


maximum amount of fuel injected, since, when :it is 
placed in the stop position, the tappet can be adjisted 


| to limit the pump-control rod movement to the position 
| giving minimum fuel injection for regular firing. 


An 
additional control, or extension to the stop cam move- 
ment, then becomes necessary in order to stop the engine. 
The technique of starting the engine from cold is not 
interfered with by this fuel limiting method, since the 
stop cam may be rotated out of contact with the rock- 


ing lever tappet to permit the maximum amount of | 
to the manufacturing difficulties involved. 


fuel injection required. In Fig. 28, m is the connéction 
to the injection timing device. 


position. | 
This stop cam provides an easy means of limiting the | 


It was apparent that, unless some means could be 
found to modify the pump delivery/speed character. 
istic so as to bridge the gap between idling speed (ip. 
dicated by the vertical line e) and about 1,000 t.p.m. 
that 
is, with fuel injection quantities approximatiny to thy 
minimum required for regular ignition. The shape 
of the curves of Fig. 29 indicated that the critical 
factor in the problem was the sharp dip in the delivery 
eurve, and that elimination of this dip would provid 
a solution. It seemed likely that modifications jp 
either operating conditions or in the pump elements 
would give a more uniform delivery speed character 
istic. In particular, the use of pump elements of 4 
diameter smaller than the standard 8 mm. elements 
was one obvious way of securing the desired result. 
but, as mentioned earlier in this report, such a modi. 
fication should be regarded as a last resort, owing 


As has already been indicated, fuel quantity limita. 


It will be appreciated that with this method of fuel tion by stop cam, as applied to engine “ B,” was 
limitation the governor is still capable of moving the | exactly similar to the fixed pump-control rod method, 


pump-control rod in the direction reducing the fuel | as applied to engine “ A.” 


he difficulties encountered 


injection quantity, so that to ensure regular firing | with this system when applied to a pump with 8 mm 
throughout the engine speed range the governor spring | diameter plungers were, however, not present to the 
should be fully compressed to the maximum speed | same extent with the 6-5 mm. plungers and lower 


with a pump-control 
rod stop in use. 

During the preliminary tests, and during the 
on different gas mixers, a fixed control-rod stop was 
to limit the amount of fuel 
injected. 
quantities exactly during different tests. As has «lready 


been shown, a fuel oil injection quantity of 1) cub. | 


mm. per cycle was found to be sufficient to ensure 
regular ignition of the induced charge. It was found 
impossible, however, to obtain this injection quantity 
throughout the speed range with one position of the 
control-rod stop. 
the particular injection system with the stop'set to 
give 10 cub. mm. per cycle at 900 r.p.m. (engine) is 
shown in Fig. 29 (curve a). It will be seen that the 


speed range, and below 800 r.p.m. complete ignition 
failure took place. With this stop position, too, it 
was found that sufficient movement of the control 
rod for idling under governor control was not possible, 
so that the engine would not idle. 

To overcome this defect, the stop was witldrawn 
until the control rod was just free to oscillate under 
the influence of the governor at idling speed. The 
delivery/speed characteristics with stop settings 
obtained both with the engine hot, and immediately 
after starting from cold, are shown in Fig. 29 ax curves 
6 and c, respectively. 

It will be seen that over the greater part of the speed 
range, with these stop settings, the injected fuel 
quantity was more than 50 per cent. of that injected 


|} under normal operating conditions on oil fnel only. 


Besides the disadvantage that such a fuel oil consump- 


tion is obviously unacceptable in practice, the effects | 


of excessive oil injection have already been shown to 
be generally undesirable. 
If, in the case of engine “ A,” 


no limit were placed 


on control rod movement, and the delivery/speed | 
| characteristic shown by curve a (Fig. 29) were obtained 
| by limiting the rotation of the eccentric shaft by means | 


|of a stop on the external control lever, the engine | 
But, as was the case with fuel | 


would idle normally. 
| limited by means of the control-rod stop, the amount 
| of fuel injected in the speed range 500 r.p.m. to 800 
r.p.m. was found to be insufficient to allow the engine 
|to work. Fuel injection quantity was therefore in- 
creased by retracting the stop the minimum distance 
necessary to permit acceleration from idling speed 
| when the eccentric shaft was rotated from the idling 
| position. It was then found possible to operate with 
| the delivery/speed characteristic shown by curve d, 
| Fig. 29. It will be seen that this setting of the stop 
permitted fuel quantities which might possibly be 
accepted in practice, though maximum quantities 
approaching 28 cub. mm. per cycle were given at the 
maximum governed speed (indicated by line f in Fig. 
29). Even higher injection quantities may be given 
with fuel —- not so well balanced or in such good 
condition as the one used. It will be seen, however, 
that, between 600 r.p.m. and 700 r.p.m., the delivery 








| position, when the fuel limiting arrangement becomes | injection pressure of the fuel system of engine 
| the same as that of engine “ A ™ 


tests 
| greater and smaller speeds, with a fixed counter-rod 


| the dynamometer at the lower end of the rang: 


The delivery speed characteristic of | 
|than 17-7 cub. mm. per cycle for a minimum (at 





B. 
Although there was still an appreciable dip in the 
delivery /speed characteristic at about 750 r.p.m., so 
that the amount of fuel injected was higher at both 


position, reasonable fuel quantities were possible up 
At full load on 
gas the range of engine speed possible without mis. 
firing was limited only by maximum governed speed 
at the upper end of the range, and by the capacity of 
This 
prevented speeds lower than about 550 r.p.m. being 
obtained. Within the speed range 550 r.p.m. to 
1,700 r.p.m. the fuel injection quantity was not higher 


750 r.p.m.) of 12 cub. mm. per cycle. This delivery 
speed characteristic is shown in Fig. on page 139, 
ante, and in Fig. 30, opposite. The chief defect of this 
system was that, in spite of the rise in fuel injection at 
the low end of the speed range, the engine would not 
idle satisfactorily with the stop cam in use, since the 
movement of the pump-control-rod was limited. Igni 


oo 


<> 


| tion failure took place after a very short time when the 
| governor control lever was returned to the idling posi 


tion, unless the stop cam was also returned to the 
inoperative position. 

As already noted, the injection pump fitted to 
engine “A” had 8 mm. diameter plungers and r 


| tracting (or “‘ Atlas *’) type delivery valves as standard 


Taking account of the results obtained from the system 


| fitted to engine “‘ B,” in which the differences con 


sisted only of smaller diameter plungers and reduced 
injection pressure, it would seem possible that either 
of these differences might be responsible for the better 
characteristics shown by the system used on engine 
*B.” At the same time, there would appear to be 
possibilities for improvement in the characteristic of 
the pump at low fuel deliveries by the substitution of 
a type of delivery valve giving little fuel retraction 
The simplest modification of operating conditions 
would be obtained by a reduction in injection pressure 
Obviously, no new parts requiring special manu- 
facture would be required, a point of major importance 
Accordingly, some tests ‘were run on engine ~ A 

with the injection pressure reduced to 120 atmo 
spheres from the standard value of 175 atmospheres 
The resulting delivery/speed characteristic with fuel 
limitation by fixed control-rod stop is shown in Fig. 30 
at b. It will be seen that, in comparison with curve ¢ 
obtained with the standard injection pressure, also 
shown in Fig. 30, the general slope of the curve was 
little affected. On the other hand, the severe dip at 
750 r.p.m. did not occur at the lower pressure, the 
curve becoming approximately a straight line. Thus, 
with a pump control-rod position giving a fuel injec- 
tion quantity of about 10 cub. mm. per cycle at 900 
r.p.m., @ speed range from 600 r.p.m. to the maximum 
overned speed could be covered without ignition 
ailure, but since at least 10 cub. mm. per cycle is 
required for satisfactory operation at any speed, it 
would seem that the fuel injection over the whole 
range might have to be too high in order to secure this 
Point p on curve a in Fig. 30 denotes ignition failure. 
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In any case, other operational defects militate against | 
the use of low injection pressure with engine “ A.” 
For instance, it was found, after about four hours’ 
running on gas, when the gas quality had become poor, 
that the exhaust became smoky, with uneven running. 
Also, when running with the lowered injection pressure 
as an oil engine, without gas, it was noticed that the | 
exhaust tended to be smoky, and bécame dirtier at low | 
loads and speeds. It appeared probable that, unless | 
the injection system were designed to operate normally | 
at the lower pressure, trouble would soon be experienced 
in service with the injectors. 
tion in injection pressure did appear to have a beneficial 
effect on the delivery /speed aeonsitatiotin of the fuel 
system at low delivery rates, such a reduction could 
not be recommended in practice, without redesign as 
suit the changed injection characteristics. 

The delivery/speed characteristic obtained with | 
engine “ B” is shown at c in Fig. 30 with those of | 
engine ‘‘A"’ for comparison. The vertical line e and | 
the horizontal line g have the same significance as in | 
Fig. 29. As already stated above, the main points of 
difference between the two engine fuel injection systems | 
was that, with engine “ B,” an injection pressure of | 
120 atmospheres was used with pump plungers of | 
6-5 mm. diameter, instead of an injection pressure of | 





175 atmospheres with plungers of 8 mm. diameter.| - 


It will be seen that, for fuel injection quantities of | 
similar magnitude, over the engine speed range, the | 
use of small diameter plungers reduced the severe dip 
in the delivery/speed curve which occurred at about 
750 r.p.m. with the large plungers, to unimportant | 
proportions, At the same time, the general slope of 
the curve was reduced in comparison with that given 
by 8 mm. plungers, even with reduced injection | 
pressure. It appeared, therefore, that the fitting of | 
small diameter plungers to the pump used with engine | 
“A” would have a beneficial effect on the uniformity 
of fuel delivery over the speed range. 

Other indirect evidence on the effect of a change in | 
the pump elements came from a public service vehicle | 
Operator, using vehicles fitted with engine “A.” In| 
this case, delivery valves of a type giving little fuel 
retraction were substituted for the standard retracting 
(“ Atlas”) type, using plungers of 7 mm. diameter. 
With these modifications, it was found possible to 
secure good idling with fuel limitation by means of a 
control-rod stop, while the maximum fuel delivery 
between 1,200 r.p.m. and the maximum governed 
speed, as given on the pump test bench, was under 
20 cub. mm. per cycle. It seemed likely, therefore, 
that a fuel injection system giving small injection 
quantities over the whole engine speed range, without 
any undue peaks and dips in the delivery/speed charac- 
teristic, could be secured without difficulty by using 
the correct combination of pump elements. For 
emergency conversion of existing vehicles, however, | 
other and simpler means of securing the characteristics 
desired had to be explored. 








Thus, although a reduc- | - 
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taken on the lines indicated above, the pump controls 
for operating with pilot injection become very simple. 
One operator, already mentioned, has stated that, by 
substituting delivery valves giving minimum’ fuel 
retraction for the “‘ Atlas” valves, and, in some cases, 
by the use of 7 mm. in place of 8 mm. plungers, a pump 
control system involving no great complication has 
been used successfully. In this system fuel injection 
quantity is limited by means of a spring-loaded control- 
rod stop, which replaces the normal rigid stop, thus 
permitting manual withdrawal of the stop to give 
excess fuel for starting. The control-rod actuating 
links (see Fig. 23) between the floating lever and the 
control rod are replaced ae telescopic spring-loaded 
link. The spring load in this link is sufficient to over- 
come the resistance of the control rod when the eccentric 
shaft is rotated, and the control rod is thus moved 
towards its stop under the normal control-lever move- 
ment on accelerating. On contact occurring between 
the control rod and its spring-loaded stop, the telescopic 
link closes up, compressing its spring, but the load of 
this spring is insufficient to compress the control-rod 
stop spring, so that no further movement of the control 
rod takes place, and the control lever can thus complete 
its normal full travel without overloading the governor 
links, or moving the control rod. The importance of 
securing fuel limitation with the first part of the 
accelerator pedal movement will be discussed later. 
When the standard pump parts are in use with this 


If modifications to the pump elements can be under- | control system, the necessity of providing for with-! characteristic of the pump, it was found necessary to 
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| drawal of the limiting stop from the limited fuel posi- 
| tion, in order to enable excess fuel to be injected when 
| starting from cold, suggests a partial solution of the 
problem of passing through the critical speed range 
around 750 r.p.m. without ignition failure. Thus, if 
fuel injection is limited by means of a retractable 
control-rod stop, such a stop may be withdrawn when 
| the engine is idling, to allow free movement of the 
| control rod under governor action, and on accelerating 
may only be returned to the fuel limiting position after 
|the engine has passed through the ‘critical speed 





range. 

A mechanical linkage designed on these lines was 
| tested during the course of the present investigation. 
|The control-rod stop was mechanically linked to the 
pump-control lever, while a spring-loaded teleseopic 
link was interposed in the governor linkage between the 
floating lever and the control rod as described above. 
The arrangement was such that, with the control lever 
resting on the idling stop, the control rod stop was 
fully withdrawn. As the engine was accelerated by 
rotation of the eccentric shaft by the control lever, 
the control rod stop was simultaneously and gradually 
returned to the limiting fuel position. 

It will be seen that, with this arrangement, so long 
as the eccentric shaft was held in the full-load position, 
the pump characteristic was just the same as if there 
were no withdrawal mechanism acting on the control 
rod stop. Thus, if the load on the engine rose suffi- 
ciently to bring the speed down to the critical range 
(around 750 r.p.m.), ignition failure took place unless 
the eccentric shaft control lever was released from the 
full-load position to the idling position. It would thus 
become necessary under sek pending: conditions, 
when the engine was decelerating under load, to change 
to a lower gear before the critical speed range was 
reached. Drivers would have to change gear on hills 
at a higher engine speed than is usual with oil-engined 
| vehicles, ‘and the necessary driving technique would be 
| similar to that employed with spark-ignition engines. 
| Also, if this system were fitted to a vehicle having a 
| hydraulic coupling designed for compression-ignition 
| engine operation, driving difficulty might be experienced 

owing to the small torque available at speeds imme- 
diately above idling. In addition to these operating 
| defects, however, it was found difficult to arrange the 
|linkage in such a way that good acceleration was 
obtained before the limiting fuel position was reached. 
To secure complete control of the delivery/speed 
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modify the governor in a manner which will now be 
described. ; 

The use of the eccentric shaft stop to limit fuel 
injection quantity, in the case of engine “ A,” leaves 
the governor free to act in the normal way at its two 
actuating speeds (idling and maximum). With suitable 
modifications, therefore, the governor would be free 
to act at any intermediate speed, and this opens up 
the possibility of using governor action to alter the 
delivery/speed characteristic of the fuel pump. The 
basic conception of the two governor modifications 
tested during the present investigation was the use of 
movement of the flyweights under centrifugal force to 
alter the position of the pump-control rod at some 
speed or over a range of speeds intermediate between 
idling and maximum speeds. By this means, it would 
become possible to set the eccentric-shaft stop to a 
position giving good acceleration from the idling speed 
through the critical-speed range ; at some speed above 


the critical range the control rod would be withdrawn | 


by the governor to limit the amount of fuel injected. 
At all higher speeds a delivery characteristic approxi- 
mating to that obtained with a fixed control rod would 
be obtained. 


Provision of an intermediate speed-control spring | 


is appended. 
Lae of the abtertisement of the accepiance of © 
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558,902. Landing Gear. Messier Aircraft Equipment, 
Limited, of Warrington, and A. A. Perriches, of Warring- 
ton. (3 Figs.) July 22, 1942.—The invention is a landing 
gear for aircraft. Ite object to provide means 


is 


in the governor involves the addition of a short stiff | whereby a landing wheel, which is attached to a tele- 


spring (preferably in a form giving a spring rate| 
increasing with deflection) placed between the movable | 
(lower) maximum speed spring plate and the abutment 

on which the plate normally rests. This spring is shown 

at g in Fig. 26, page 159. With this arrangement, the | 
initial movement of the governor flyweights, as the | 
engine accelerates from idling speed, takes place in the | 
normal way (that is, within the first 50 r.p.m. of speed | 
increase). Whereas with the normal governor (see | 
Fig. 25) no further movement of the weights then | 
takes place until the maximum speed is reached, the 

intermediate spring allows flyweight movement to 

take place until the load in the intermediate spring | 
becomes equal to that in the maximum speed springs, 

or until it is fully compressed. The results of this | 
movement, with the corresponding withdrawal of the | 
pump control rod, is that the delivery-speed charac- | 
teristic is modified in the way shown in Fig. 31, page 159, | 
where curve a is the delivery characteristic with the 

standard idling and maximum speed governor. With 

this, it will be noted that there is complete ignition | 
failure at point p, that is, at all speeds below 800 r.p.m. 
The intermediate spring takes over control at the end of 
the idling governor spring movement at some such point 
as a, or a, and continues to withdraw the control rod 
until some point such as 6, or 5, is reached, where the 
intermediate spring is completely compressed. The 
speed at which the latter occurs will depend on the 
rate of the intermediate spring, the speed being higher 
as the spring load and rate are increased. At speeds 
above that causing complete compression of the inter- 
mediate spring the control rod is only moved by the 
governor when the maximum-speed springs come into 
action, and until this speed is reached the delivery /speed 
characteristic of the pump is the same as that given 
by a fixed stop. It will be seen that, so long as the 
stiffness of the intermediate spring is great enough to 
ensure that the point 5, or 5, is above the speed where 
the fuel delivery/speed curve shows a pronounced dip 
(i.e., above 800 r.p.m. in the case of engine “ A”) the 
spring characteristic is not of great importance in its 
effect on average fuel-oil consumption. It should be 
possible, however, by the use of the correct spring, to 
obtain a pump characteristic such as a, 6, which 
approaches the ideal shape, and would permit a sub- 
stantial reduction in average fuel injection over the 
whole engine speed range. 

This governor modification was tested on the engine. 
For preliminary experiments the intermediate spring 
was made in the form of a crinkled single-coil spring- 
washer, since there was very little space available 
under the lower spring plates for any other form of 
spring, such as a multi-coil or multi-plate type. The 
accommodation of such types of spring may require 








some modification to the length and other dimensions 
of the main maximum-speed spring, but the limited 
time available prevented investigation of this aspect 
of the modification. As it was, with the crinkled spring- 
washers, it proved difficult to secure the correct spring 
rate without overstressing the material in operation, so 
that permanent deflection of the spring washers took 
place under the repeated load. Sufficient experience 
was obtained with the system, however, to show that 
satisfactory results would be given by the correct inter- 
mediate springs. The crinkled spring-washer type was 
used in conjunction with me retraction of the 
control-rod and gave markedly improved acceleration 
over the lower speed range, so overcoming the main 
defect of that control system. In such a system, the 
position of the pump control-rod is positively controlled 
by the control-rod stop, in the muaidhe speed range, so 
that the rate of the intermediate spring does not need 





to be exactly determined, even a simple spring washer 
being effective in controlling fuel injection quantity. 
(To be contmued.) 


scopic undercarriage, can be prevented from oscillation 
about the axis of telescoping. There is a fixed outer 
member of the telescopic strut in which slides an inner 
member 12. The strut will normally constitute an oleo- 
pneumatic shock absorber with the inner sliding member 


12 forming a piston rod. On the lower end of the inner 
telescopic member is a bottom head carrying a laterally 
projecting axle 14 on which is a wheel 15. It will be 
noted that the telescopic strut has a long stroke. Pivoted 
on the head is a link 16 jointed to a second link 17. 
The link 17 is pivoted on a floating intermediate member 
18, which is a sliding fit on the inner telescopic memDer 
of the strut. 


on a yoke which is secured to the bottom end of the 
outer telescopic member. The links 16, 17, 19, 20 are 
duplicated on the opposite side of the strut. (Accepted 
January 26, 1944.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT’. 

559,404. Drop Stamp. J. Brockhouse and Company, 
Limited, of West Bromwich, and A. Parkes, of West 
Bromwich. (3 Figs.) November 9, 1942.—The inven- 
tion is a method holding tools for metal working machines 
which is particularly applicable for holding dies in 
drop stamps. The tool holder is provided with four 
symmetrically disposed bosses 10, each carrying a set 
screw for engaging with the die block 12, each set screw 
having at its outer end an enlarged head for engagement 
with a spanner and being adapted at its inner end to 
engage with the die block. Each boss 10 is provided 
with a circular opening in which {s housed a cylindrical 
sleeve 15 which fits snugly within the boss so that it can 
be forced in an inward direction in relation thereto, but 
is prevented from moving outwardly, i.c., away from 
the die block, by providing the sleeve at its inner end 
with a cylindrical flange 16 housed within a circular 
recess provided in the adjacent end of the boss. This 
flange is eccentric in relation to the axis of the sleeve so 


as to prevent the sleeve from turning when the set screw |. 


is inserted. The sleeve is split longitudinally into two 
parts along a plane which includes a diameter of the hole 
through the sleeve, and this plane is at right angles to 
the plane containing both the axis of the sleeve and the 
axis of the eccentric flange 16. ‘To locate the two parts 
of the sleeve relatively, one part is provided with a pair 
of dowel pins 18 near the flange and one on each side 
of the axis of the sleeve, and these dowel pins engage in 
recesses in the other part of the sleeve. As a result, 
the two parts are maintained in the necessary correct 
relationship for providing a continuous screwthread in 
the interior of the sleeve for the set screw. In order to 
ensure that the two parts are maintained in the correct 


relative relationship, as well as to facilitate the insertion | 
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of the sleeve in its boss, the flange 16 is provided On its 
inner face with @ peripheral recess which forms 4 rebgt, 
20 within which is housed a continuous loose ring 2} 
secured to the flange by a pair of set screws each ehgag. 
ing with one of the parts forming the sleeve. 
one of the set screws become jammed so as to 
its withdrawal, the remaining screws are sla 


Should 
prevent 
kened to 


cso 
Fig.1. B 








CC 
permit the die block to be removed, whereupon it js 
only necessary to remove the ring 21 of the jammed 
screw and drive out the sleeve by striking the headed eng 
of the screw, the prior removal of the die block px rmitting 
this. To enable this to be done, the set screw 
of such a length that when it is in the normal position for 
| engaging with the die block the distance between its head 
| and the adjacent outer face 23 of the boss is somewhat 
greater than the overall length of the sleeve 15. so that 
the latter is driven completely out of the interior of the 
boss before the head abuts against the face 23. (Accepted 
1944.) 
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INTERNAL-COMBUSTION ENGINES. 


558,839. Overhead-Valve Operating Gear. The Villiers 
| Engineering Company, Limited, of Wolverhamptcn, and 
| F. Anstey, of Wolverhampton. (1 Fig.) September 28, 

1942.—The type of engine to which the invention relates 
| has two or more cylinders, and the overhead valves an 
arranged in two sete, one set being on one side of thy 
| mid-vertical longitudinal plane of the engine and the 
other set on the other side, there being a single longi 
tudinal camshaft extending along one side of the cylinder 
block. The cylinder head is dome-shaped at its under 
| surface in a known manner where it forms the top wall 
of each cylinder, and in each such dome-shaped portion 
| are formed the usual valve seats. Also set in the usual 
manner in the head and in respect of each cylinder, are 
| two valve guides F, F, in which are guided the stems 
| 


Also pivoted to this is another link 19 | 
connected to a fourth link 20 and the link 20 is pivoted | 


\ 
> 


oe———--- 


of two poppet valves of which G is an inlet valve and 
G' an exhaust valve. They are pressed to their seats 
by valve springs of usual construction. A, h are caps 
fitted on the outer ends of the valve stems. The valves 
G and G' are respectively pressed inwardly by two 
rockers J, J’, and the rocker J' is operated by a sub- 
stantially vertical push rod K, which receives its move- 
ment, through a slipper from a cam m on a camshaft M. 
Another cam m! on the same shaft engages the left-hand 
end of a horizontal push rod N guided in a horizontal 
guide fixed in the crankcase. This latter push rod 
engages horizontally against an abutment p of a rocker P 
mounted in the crankcase. Another abutment p' of 
the rocker P engages upwardly against the foot of 4 
substantially vertical push rod Q, which, at its upper 
end, engages with the rocker J in the usual manner. 
As the camshaft M, push rod N and rocker P are all 
positioned in the crankcase, they are all freely and 
automatically lubricated. (Accepted January 24, 1944.) 
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sah. |mise by pooling all we usefully know about wave 
b Deheds HARBOURS. action and select that hentin ar theoretical guide, 
ring 9) By R. R. Minter which accords most closely to experience; it is 
\ engag. : indispensable to have a basis for computing the 
Shoulg One of the post-war problems that engineers | resisting forces within the structure. I therefore 
prevent will be called upon to solve rapidly and economically | propose to summarise the main factors of the pro- 
ned to will be the repair and reconstruction of harbour | blem in the light of what has been learnt by experi- 
facilities. This will include breakwaters, sea-walls, | ence and research over the past 50 years. : 
and other marine works subject to buffeting by| In the past there has been a great divergence of 
storm waves. While an enormous number of these | opinion regarding the maximum height of waves 
structures have been built in the past 50 years,|not only those attacking marine works but the 
there has been no co-ordinated or settled basis of | waves of the open sea. One reads of a professor 
assessing the forces arising from wave action. There | climbing a ship’s rigging to obtain a view of an 
have been many attempts to analyse the phe-/ Atlantic horizon and then calculating the height 
it is 
nmed 
d end 
itting 
made 
0 for 
head 
what 
f the 
pted 
liers 
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R | 
nomenon of wave incidence upon man-made obstruc- | of the gale wave to be about 50 ft.; and one of | 
tions, and several notable but inconclusive researches | our well-known harbour engineers computing the 
have also been carried out. So far, it appears that | height of a wave crashing over his own piers, 
it has been left to each responsible engineer in| obscuring his view of salient features of which he 
charge of such works to build up for himself a for-| knew the height, to be no less than 50 ft. We 
mula or theory after suitable local experience or | cannot discard such statements because we our- 
experiment, or to select that of some colleague in| selves have not experienced them, or because the 
whom he has confidence. The mathematical analysis | fetch and the wind strength would not, by the known 
in nearly every case has been confined to idealised | rules, produce such colossal waves. In one sense 
water-waves, which, as we are well aware, do not | it is unfortunate that definite corroborative evidence 
exist in marine works. Any observer on a pier-| has seldom been forthcoming, but the very nature 
head watching the onrush of waves can easily |of the phenomenon precludes the chance of pro- 
verify that no two successive waves are exactly | viding it. That there is an outsize in waves is 
similar in wavelength or amplitude. In fact, there | indisputable ; the indirect evidence is to hand on 
are some sailors who contend that every third wave | many spots of our coast and Shields in his book on 
is the true wave and the intermediates are secondary | Harbours instances such phenomenal effects. On 
waves out of phase. However, to arrive at some | the other hand, it is fortunate that these towering 
rational solution of the problem we must compro-! waves occur but seldom and are due no doubt to 
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exceptional combinations of weather changes, and 
incidence of currents and shore line. What we can 
definitely say on the unimpeachable authority of 
reliable witnesses is that unusually large-amplitude 
waves do occur; for instance, on the Tyne break- 
water, where waves of 20 ft. to 24 ft. are con- 
sidered exceptional in the worst of storms, Sir 
William Matthews had observations made by his 
resident engineer. Using a theodolite and sighting 
a buoy, he measured waves of 32 ft. and 40 ft. 
in a strong N.E. gale. The River Tyne Com- 
missioners’ engineer supported this by giving his 
experience ; also using a theodolite, placed in the 
lighthouse of the South Breakwater, he observed 
waves of 28 ft. height. On the Dieppe breakwater, 
|the French engineers, MM. Rouville and Petry, 
carrying out research on wave phenomena, were 
never fortunate enough to encounter waves larger 
than 32 ft. high. Professors Luiggi and Cagli have 
not only verified the fact of waves of 25 ft. to 30 ft. 
| attacking Mediterranean harbours, but suspect 
that the mishaps to some of these structures have 

been caused by waves of much greater amplitude. 
| Sir Francis Spring, while satisfied that an excep- 
| tional wave of 15 ft., trough to crest, may assail the 
| Madras harbour, only succeeded in observing storm 
| waves of 9 ft. to 10 ft. One point in relation to 
| waves of high amplitude at a harbour approach 
|is the possibility that vessels risking an entrance 
| may seriously damage their bottoms. The surface 
|of the trough of a wave is approximately one- 
| third of its height below still-water level, so that a 
| 30 ft. wave would lower the depth some 10 ft. in 
the trough. It follows that a vessel drawing 26 ft., 
| approaching a harbour entrance where depth is 
| 36 ft., runs the risk of striking the bottom with her 
| stern post—such things have happened. 

There is a type of wave known as ground swell 

which can upset the efficiency of a harbour. It is 
|produced by storm or sub-ocean disturbance, 
| possibly at some great distance. Deep sea waves can 
travel long distances after the abatement of the 
| storm and lose little height in so doing. Observa- 
tions show that there is considerable particle move- 
| ment in their depths and that it can cause extensive 
|damage to foundations and produce inconvenient 
| ranging in the harbour. 

There are several kinds of influences disturbing 
|the safe and easy riding of ships in harbours, 

brought about by different causes. There may be 
little or no sea running, but a strong ‘longshore wind 
| blowing over a large area of harbour water; on the 
| weather side the harbour may be perfectly calm but 
at the far leeward side waves up to 4 ft. may be 
generated. This phenomenon is variously known as 
| * jobble,” or windlop, and is unavoidable unless the 
| length of the harbour is broken by jetties, etc. 

What is more serious is the passage of a heavy- 
range wave through the harbour. Range has been 
| defined as the wave action in a harbour arising from 

the diminution in height and momentum, but not 
the period, of the sea wave attacking the harbour 
entrance. As harbour works are built primarily to 
neutralise as much as possible of the outside disturb- 
ance without restricting the navigational uses of a 
port, the factors of the reduction of a wave effect at 
the entrance must be included in the problem of the 
main works. There are some harbours which are 
rendered useless by heavy ranging, and, on the 
approach of heavy weather, ship masters are advised 
for safety and comfort to go outside. It is generally 
agreed that the best form of wave reduction inside a 
harbour is to promote lateral expansion of the 
entering waves ; in other words, those waves which 
crash in at the entrance should be encouraged as 
they advance to spread out over an increasing width. 
This increase of width should be combined with an 
adequate length of run from the breakwater heads 
to the mooring berths, or inner entrance channel. 
Where the harbour works are situated at a river's 
mouth and training walls or old parallel piers exist, 
these should be modified and re-aligned to diverge 
as they proceed up-stream, to reduce the range 
further. Where they are parallel or converge for 
any distance, even at a small angle, there is a 
tendency for the wave to heap up on the flanks. In 
fact, in one particular instance, at Sunderland, a 
5 ft.-range wave in the centre of the stream rose to 
10 ft. at the sides of the old piers. Another example 

















of this inconvenient form of inner channel is that 
of the old Amsterdam canal entrance, where the 
gates of the lock are directly exposed at the end of 
a long narrow and parallel channel. 

Stevenson gives a formula for the reduction of 
wave height in harbours, which is : 


; b ‘ b\) 
= 4 = — 0-02 ) fie FO 
hy {\/3 0-02 1 (3 5) } 


where h = wave height in sea in ft., A, = wave 
height in harbour in ft., 6 = width of entrance in 
ft., B = breadth of harbour in ft. and D = distance 
in ft. from entrance. This formula is only applic- 
able to small harbours and vertical walls, and gives 
results which are rather favourable. Where a wave 
enters a parallel channel of constant depth, then, 
theoretically, it would travel forward with only 
slight loss of height, velocity, and wavelength; if 
the channel shoals, then the wave height will be 
increased, and velocity and length will be decreased. 
Such a harbour entrance would be most inconvenient 
and dangerous. The more typical case is where 
the entrance is some fraction of the basin width 
enclosed by the breakwaters. This increase of 
width promotes lateral expansion of the incoming 
waves and consequently reduces them in height ; 
lateral spending beaches, rocky shelves or pell-mell 
blocks serve the same purpose. To obtain a 
practical rule, the author factorised the records of 
wave reduction of actual modern harbours, making 
allowances for the extent of spending beaches, 
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admirable side of an engineer’s character. It is| bordering the breakwaters away from the navigat 
perhaps the only profession in which one may | ing channel, would help to reduce range. Type d 
honestly criticise a colleague's work without pro- | may be made more effective by placing the entrancg 
voking resentment. Possibly few branches of | if at all possible, so that the ebb tide will deboug, 
ineering have aroused so much adverse criticism | obliquely across and with the direction of the 
,as that of the siting of breakwaters, even those | littoral drift. Types ¢, f, and m would be mor 
| constructed under the supervision of men of front | convenient harbours if constructed on the lines of 
rank ability and reputation. Even if, after con-| sketch q, with spending beaches and, instead of 
| struction, it has been found that disadvantages or | vertical quay walls, a spending beach with piled 
disasters befell the works, that is no reason to be- | wharves over, as shown hatched. In type g, the 
labour the responsible engineers. The world learns | narrow parallel channel leading to the canal ig , 
from our failures not only the human causes of error, | drawback and would be improved by the incor. 
but frequently the existence of some natural forces | poration of spending beaches on its flanks, as shown 
that we could have discovered in no other way.|in type c. In type h, in place of the wave traps 
It is no part of my plan to criticise ; instead, I have| running into the channel from the weather wal] 
made a selection of types containing features of | the leeward wall could be re-aligned wholly or in 
interest to the present purpose. a series of steps to open out upstream ; in other 
In the sketches in Fig. 1, page 161, A denotes | words, outside reverse spurs could be built on the 
the quarter from which the worst gales come, B leeward breakwater, which could be stripped to low 
denotes a spending beach, C denotes inner or moni-| water level. Breakwaters of the type shown in 
tor piers, and D denotes a wave trap. In sketches | sketch & are more in the nature of training walls 
a and c, the breakwaters are located to form a/to break up the formation of sand-bars and should 
harbour of refuge including natural features to| converge slightly towards the heads to maintain 
reduce range ; 5 is a fine-weather harbour, protect-| the scouring velocity ahead of the extremities, 
ing an entrance to a tidal dock on an exposed coast. | Type ” is an isolated construction to satisfy purely 
Diagram d is a shallow-water harbour, harassed with | local conditions. It is now almost a rule to fix the 
drifting sand on an exposed coast 3 the old harbour width of entrance to not less than a ship's length of 
entrance is improved with the addition of walls | the largest vessel using the harbour. 
enveloping the old entrance, with a gap between so (T'o be continued.) 
that the entering seas will be divided at the old | 

















harbour shape, etc. The result is as follows : 


h,= {(G- =) Bt (-3) | 


where C, = constant for shape, which is 1-0 for | 
medium divergence of walls and 0-9 for curving-arm- 
diverging walls; C,= constant for spending | 
beaches, etc., which is 0-12 where there are no) 
spending beaches, 0-1 for spending beaches 30 per | 


heads and turned out over the glacis into the sea | 

In sketch e, breakwaters form a boxed-in 
portion of the sea as a fine-weather harbour, and | 
f shows a modification of the above with improved | 
entrance to prevent the entry of heavy swell into} 
the harbour. Sketch g shows two diverging walls | 
in shallow water to protect a canal entrance situ- 
ated in a narrow channel. A small river-mouth 


harbour is shown in A, with natural rock protection 


ALTERNATING-CURRENT 
TRANSMISSION—I. 
By Dr. T. F. Watt, M.I.E.E 
(Continued from page 102.) 


(5) Measurement of Constants of a Long-Distance 
Transmission Line.—The “input impedance” Z, 


cent. of harbour perimeter, and 0-08 for spending | 0D the weather quarter—a difficult entrance in bad 
beaches 50 per cent. of harbour perimeter; and | weather ; wave traps are used to diminish range at 
D = distance from entrance in thousands of feet. | loading berths, a little upstream of the pier roots. 
AA : | In j is shown a protecting mole deflecting heavy seas 
x hong ma agen ah a ig ere | and swells to provide fine-weather loading berths in 
waves, it is good practice to provide spending ithe lee of the wall. Sk 
beaches where the wave momentum may be des- | which are actually training walls to direct the ebb 
troyed. Troubled waters caused by reflected waves tide from an extensive area of a land-locked bay 
are highly dangerous for navigation as they tend to through the sand bar that would otherwise form at 
rob a vessel of steering response. ki the entrance to the bay. In/is shown a long mole in 
breakwater with pell-mell blocks away from the |* shallow sea to protect the entrance to a canal and 
navigation channel, to break up the wave ends, is to serve in all weathers under the lee as a loading 
also effective. It has also been found that open berth. A typical form of harbour suggested for the 
piled jetties reduce range effect to an appreciable Mediterranean by Italian engineers is shown in m, 
extent, especially if there is a sloping toe to the back and n shows a protecting mole in a sheltered bay 
wall. It should be noted, however, that in a| Projected to protect vessels from rare gales in a 
restricted width of channel bordered with open | dangerous but infrequent quarter. Sketch p is a 
wharves, the advantage of the piling is lost if they | double-entrance strategic harbour on an open coast, 
are situated in shallower water than the middle | provide safe anchorage and berthing facilities in 
channel. While it has been suggested that a spend- | all tides and weathers. . 
ing beach should have a slope of 1 in 30, there is no| After a long and eventful experience I am con- 
reason why some other slope, say | in 12, should | vinced that responsible engineers do not lightly 
not be effective ; a jagged shelf of rock is equally | embark upon any scheme without adequate reasons 
good. |to support their decisions. There are, of course, 
There are other forms of wave reduction which | 0ccasions where the ruling economic authorities, 
have been applied with some success to narrow long | be they commercial, civic or governmental, dominate 
harbours in the form of wall spurs, forming a wave for a time, and perhaps impede the advised course, 
trap, with the addition of a glacis at the apex where but eventually, if funds are forthcoming, it matures. 
the spur joins the breakwater, so that the captured | Should there be a variation of the advice at a later 
portion of the wave can be turned out to sea again. | date which gives a real solution to the original 
The great disadvantage of this method is the en-| problem, it may be academically logical to say the 
croachment on the channel, the currents set up in | first advice was wrong, but as a practical engineer 
the navigating channel by streamlining past the |! assert that according to my experience, and, I 
head of the spur, and the partially reflected wave | Submit, the experience of most engineers of long 
effect due to the heading up near the apex. Another | standing, it may have been fundamentally as good 
form which has been used with some success, in| #8 that acted on. One has only to examine the 





Sketch * shows breakwaters | 





spite of being an expedient for linking up old har- 
bour entrances economically with newer and more 
extensive works, is to leave a sheltered gap between 
the old and the new structures. The ranging wave 
passing from the new entrance between the more 
seawitd heads is thus deflected at the old heads 
inshore and turned out to sea again in shallower 
water. In localities where there is an amount of 
littoral drift, it may be necessary to build a glacis 
or submerged shelf to prevent the silting up of the 
harbour. 

I should like to preface my remarks on harbour 
form, which is a debatable item of this article, with 
personal retrospective musings upon a peculiar but 








|of a transmission line of length | km. is given by 
the ratio (see also equation (7) ) :— 


f Z 
sinh y/ + 2 cosh yl | 
Z; Me al ; (35) 
| : | cosh y/ + —* sinh yl | 
Z, 
that is, 
Zi = Z, tanh (yl + 2,) ‘ . (36) 
| where 
Z. 
tanh 2, Z, 


In order to measure the line constants by actua 
| tests, the value of the input impedance may be 
measured for (i) the case in which the line is open- 
circuited at the consumer's end, and (ii) the case 
|in which the line is short-circuited at the con- 
'sumer’s end. The corresponding relationships for 
these respective conditions will now be considered. 
(i) Line Open-Circuited at the Consumer's End.— 
In this case, the impedance at the consumer’s end 
is Z, = © and by substituting this value in the 
| general expression (35), it will be seen that the 
| input impedance is 
(Zi) o,c. = Z, coth yl , . (37) 


(ii) Line Short-Circuited at the Consumer's End. 
| In this case, Z, = 0 and by substitution in expres- 
| sion (35) it is found that the input impedance is 


(Zi) s.c. = Z, tanh yl. , . (38) 
From expressions (37) and (38) it follows that 


(Zi)o.c, X (Zi)s.c. = Zi. 


| 80 that 


Z, = V/(Zilo.c. X (Zilec. - + (39) 


varied solutions of the same problems of harbour | 1; witli also be seen that, 


construction submitted by engineers of repute. 
It will be gathered, therefore, that what I have 
to say is garnered from a judicious appreciation of 


(Zids c. 


=tanhyl=Me? . (40) 
(Zi)o.c. ’ 





successful past experience, without any claim to| in which the expression M ¢’? gives the magnitude 
hard and fast rule. Types shown in sketches, Fig. 1, | and phase angle of the vector 


a, c, j, l, and p, conform to the proved principles | 
of harbour layout, providing that the walls are | 
aligned in regular curves with no re-entrant angles | 


or sinuosities. There is a great advantage to con- | be derived :- 


struction in following the curves in a series of short 

straight lengths ending in radial junction blocks. 
ing type 6, in difficult harbours of this nature | 

the addition of a spending beach, or pell-mell blocks | 


tanh y/ = tanh (81+ ja/l). 


From these results the following relationships may 





. 2M cos ¢ 
tanh 2 £1 = Tr (a) 
2 Msin ¢{ (4t) 
tanh 2a/= an M? (b) 
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ALTERNATING-CURRENT TRANSMISSION. 
Fig.6. Box pig Fig.10. Fig.l. 
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and consequently, the line constants 8 and « may AG 
be completely determined from equations (40) and | 
(41). 

(6) Inductance of Overhead Transmission Lines.— | 
In Fig. 6 the thick circle represents the section of a 
long straight conductor of radius r cms. and carry- 
ing a current of i amperes. The magnetic field | 
produced by this current will be established partly 
outside the conductor and partly within the con- 
ductor, and, in what follows, the magnetic flux of 
these two portions of the total field will be con- 



































sidered separately. consider the km. as the unit of length * 
(i) Fluax-Linkages of Current i Amperes Due to| and also to express the flux in “ tech- d,,7 
Field Outside Conductor.—At a distance x cm. from | nical units,”’ viz., (es77.6) 
the axis of the conductor, the magnetic force H, 1 technical unit of flux = 1] weber 
will be given by the equation = 10 c.g.s. units. . (49) _— R \ 10—¢ technical units 
: : (us = 24s ( loge ds of flux per km } (64) 
Seno ts ; . (42) | Equation (48) may then be written, 13 pe om 
ye ae ae ‘ R ‘wee | The total flux-linkages of conductor 1 will then be 
and since the permeability of the space outside the $= 2% jloge—+0°25/10  . ~. (50) | ed fi, tes, + is najit ai, ie 
conductor is unity, the flux density at any point) 4. hnical units per km. 1 \ t dis as 
distant x cm. from the axis will be The quantity 0-25 inside the brackets represents technical units per km. (55) 
—— oa ; . (43) | the portion of the flux within the conductor, and; Ezample 1: Single-Phase Overhead Line.—In 
: * l0z since in practice this will be relatively small, it will | Fig. 8 the two conductors forming the “go” and 


| be neglected for the present purposes. It is to be | “ return ” paths are shown, the radius of each 
| observed, however, that this quantity is the con-| being r cm. and the distance apart d cm. Then 
trolling factor in determining the ‘‘ skin effect ” and | from equation (55), since t, + #, = 0, 


so that the total flux-linkages of the current i with 
the flux outside the conductor will be 


o> = "Bedzx = 86 log, ~ : . (44) | in a subsequent article this effect will be examined | d 
J. = in detail. | $1, =4 x 10-* 4, loge— technical units per km., 
where R cm. is the distance from the axis to which| It will be noticed that the upper limit of integra- | a tet 
the integration is extended. tion in the foregoing equations has been taken to be and the total inductance of this single-phase over- 
(ii) Flux-Linkages of Current i Amperes Due to| Rm. and, if this were to be made equal to infinity, head system is a 
Field Within Conductor.—At any point within the | the total of flux-linkages would also be infinity. This) [| —4 x 10-¢ loge— henry per km. . (56) 


conductor and distant z cm. from the axis, the | #pparent anomaly is due to the fact that the flux-| 
magnetic intensity will be given by the equation, linkages corresponding to the current in the return| Hzample 2.—Symmetrical Three-Phase Overhead 
. | path of the circuit have not been taken into account, Line System.—In this system the spacing of the 
2e2xH, = 4a é (= ) ‘ . (45) | and it will be seen in what follows that when these conductors is defined by an equilateral triangle, 
10 r | flux-linkages are included the anomaly disappears. [the distance between any two conductors being 
wo a : .(*\"| A quite general case of such a current system is | d cm. and the radius of each conductor being r cm., 
since the current which is linked will be i(=) | illustrated in Fig. 7. The current in the conductor 1 | as shown in Fig. 9. The flux-linkages of conductor 
| is assumed to be i, amperes and is flowing through | 1, as derived from the expression (55), will then be 
| the plane of the paper away from the observer, this 


amperes. The conductor is assumed to be of non- 
} d , , 
| direction of flow being termed positive. Thecurrent| $1: ~ 4: 2 X 10~* loge — technical units per km., 


magnetic material, so that the magnetic flux density 


will be . eee 
2iz Leh Lbs a —— ay, con | being observed that (see equation (51)) i, = 
B, = H, = —-—. ‘ . (46) | ductors 2 and 3, respectively (which are also assumed |" ” -\ The ind will then be gi a 
10 r* 'to be straight, horizontal, and parallel to the con- | —(*s + %)- inductance 2S eo per ey 
Now a magnetic line of induction within the con- | ductor 1), will then be negative, the magnitudes of | oe ne d 
ductor and at a distance of x cm. from the axis,| the currents in the respective conductors always om 3 x 208 loge~— henry perkm. . (57) 


will be linked with an area of (=) times the total — a - ae matte, Example 3.—Unsymmetrical Transposed Three- 
r ; htt =0 - + (51) | Phase Overkead Line.—In general, the conductors 

area of the conductor, so that the equivalent flux-| Now let r45 Ty» Tz cm. be the respective radii of the | Of an overhead three-phase system are not sym- 
linkages reduced to the total area will be | conductors 1, 2 and 3, shown in Fig. 7. Then the | metrically spaced, but, for constructional reasons, 
“r r\2 9: [rz | flux-linkages of conductor 1 due to its own flux will| they have to be arranged unsymmetrically. In 

i = | B, (=) dx = lolz dx .(47) | be given by equation (50), viz., | order, however, that the total inductance per phase 

J0 jand the total capacitance per phase shall be, 


AU : R = . : . 
Hence, the total of the flux-linkages of the con-| (#1): = 2% ( loge— eee | respectively, the same for all three phases, it is 
|mecessary in the case of long-distance overhead 


ductor is given by the sum of the fluxes given by "The flux-link of-t dus ts Gs comnts 


| 
| 








equations (44) and (47), viz., | duster 2 will be pear eccaay aagg to transpose the lines regularly, 

oi, R . , as shown in Fig. 10, and at least two such complete 

$= $, + $i = — | log, — + 0-25 ; —2i. ( log, B_\ 10-4 technical units | 53) | transpositions should be obtained between two 
10 r (bids 2 | 108 (53) r . 

N ‘ )ine.g.s. lines | dy, of flux per km. | | successive stations. In order to calculate the flux- 

per om. length of conductor. . (48) | and the flux-linkages of 1 due to the current in| linkages per phase under these conditions, it is to 


For the present purpose, it is more convenient to! conductor 3 will be, be observed that, for example, the flux-linkages per 
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ampere of the current i, in conductor 1 are not the 
same as the flux-li per ampere of the current 
i, in conductor 2 for the individual sections of the 
transposition cycle, since the distance of the line 2 
from the conductor 1 has the successive values 
dy, dys, dy,. It is therefore necessary to take the 
mean value of the flux-linkages for the complete 
transposition cycle. It can be shown that this is 
equivalent to writing 


d= O/ diy X dy X dy (58) 


and the inductance per phase will then be given by 
the expression 


L = 2 x 10—* log, £ henry per km. (59) 
If, for example, in Fig. 10, the spacing of the three 
conductors is defined by the quantities 


d,, = 6 metres, d,, = 4 metres, d,, = 4} metre s, 


so that 
d= 3/6 x 4 Xx 4-5 = 4-8 metres ; 


and if r = 0-5 cm., then from expression (59) the 
inductance will be 
480 


= 2x 10-* x 2:3 x 2-98, 
0-5 


L = 2 x 10“ log, 

that is, 
L = 13-7 x 10-* henry per km. per phase (60) 

Example 4.—Unsymmetrical Transposed Double 
Three-Phase Overhead Transmission Line.—The 
arrangement of this double three-phase system is 
shown diagrammatically in Fig. 11. In this case, 
the flux-linkages of the current 4, in conductor 1 
will have, in addition to the quantity already found 
in the case of Example 3, components which are 
due to the effects of the second system. It can be 
shown that the mean value of the inductance per 
phase will then be given by the expression 


dd’ 
a? henry perkm. (61) 











L= 
in which 
d= Ydnindg: @ = YEdgdy 
a= Yagi 
Assuming in Fig. 11 that the spacing of each of 
the two transposed systems is the same as has been 


specified for the single transposed system of 
Example 3, so that 


d= o/ 6X 4X £5 = 48 metres, 


and, further, that the spacing of the conductors of 
the two systems relatively to each other is defined 
by the quantities (see Fig. 11), 


2 x 10—-‘* log, 


dy,’ =4m.: dy’ =8m.: dy’ = 12m.: 
dys’ = 8-2m.: dys’ = 8-5m.: dy’ = 
so that 
d = 3/82 x 85x 10-5 = 9m: d” = 
&/4 x SX 12 = 7-3 m. 


10-5 m. 





The inductance is then 





L=2x 10- = 14-1 x 10-* 


henry per phase perkm. (62) | 


and this result should be compared with the corre- 
sponding result obtained in Example 3 for the 
single transposed three-phase system. 


(To be continued.) 





THe RESOURCES OF THE Soviet Union.—Drawing 
upon information from a number of sources, but mainly 
from the American-Russian Chamber of Commerce, New 
York, Mr. Joseph M. Kurtz has prepared a survey of the 
mineral and industrial resources of the Soviet Union. 
A comparison is drawn by him, in recent issues of the 
American journal Steel, between the productive poten- 
tialities of the Soviet Union and those of the United 
States. Hitherto the American production of coal, iron 
ore, petroleum and most other minerals has exceeded 
corresponding Soviet production, the chief exceptions 
being manganese and nickel; but Soviet reserves of 
minerals, with the exception of coal, exceed those of the 
United States, and the Soviet Union is stated to be 
potentially the world’s richest nation. 
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THE EVOLUTION OF THE 
DIVIDING ENGINE.* 


By E. Witrrep Taytor, F.Inst.P., F.R.A.S. 


In an earlier article,t the steps by which the art of 
original circular dividing developed were traced from 
the time of Abraham Sharp (1651-1742), when an 
accuracy of 10 seconds to 12 seconds of are had become 
possible, to that of Edward Troughton (1753-1835), 
when an are of considerable radius could be hand- 
divided to an accuracy of perhaps 2 seconds. It was 
then explained that small circles could not be divided 
by these methods, and that it was usual to employ a 
method of copying. The centre of an original divided 
circle was marked by a hole into which a pin was fitted. 
The circle to be divided was centred around this pin 
and a steel straight-edge was made with a right-angled 
notch, the apex of which was exactly in line with the 
edge. The notch was pressed against the central pin 
and the radial straight-edge was brought into coin- 
cidence with a graduation of the original circle, when 
the dividing knife was drawn across the limb of the 
undivided circle in contact with the straight-edge. 

Great manual skill and concentration were required, 
but at best much of the accuracy of the original circle 
was lost in the act of transferring to a smaller radius. 
In the meanwhile, the increasing demands for naviga- 
tional charts and for the means of determining the 
longitude of a ship at sea had given rise to a consider- 
able demand for small portable instruments of depend- 
able accuracy, and it was soon realised that this 
demand could best be met, both as regards speed and 
accuracy, by means of some form of dividing engine. 

For the determination of longitude it was necessary 
to know the time, and in 1735 John Harrison (1693- 
1776) had invented the chronometer for which he 
received the Government grant of 20,000/., and Hadley 
in 1731 had invented his sextant, so now the only 
weak link in the chain was that due to the inaccuracies 
of transferring the circle divisions to the limbs of small 
instruments. Both the Board of Longitude and the 
Royal Society of London were exerting their influence 
in this direction, the former by monetary rewards and 
the latter by bestowal of its coveted Fellowship. 

At an earlier period the clock- and watch-makers 
had been faced with a similar problem, since accurate 
timekeepers could not be turned out in any numbers, 
if at all, so long as each tooth of every gear-wheel 
had to be marked off and cut by hand. It has been 
asserted that the versatile Dr. Robert Hooke (1635- 
1703) “was the first person who contrived, about 
1675, such an arrangement as could merit the name of 
a cutting engine.”{ At any rate, the first dividing 
engine was due to a York clockmaker, one Henry 
Hindley (1701-71). Hindley’s dividing engine was 
not publicly described until after his death, when in 
1786 John Smeaton, F.R.S., communicated the details 
of its construction to the Royal Society of Londong in 
these words :— 

“In the autumn of the year 1741 I was first intro- 
duced to the acquaintance of that then eminent artist, 
Mr. Henry Hindley of York, Clockmaker . . . on the 
first interview he showed me not only his general set 
of tools, but his engine . . . furnished with a wheel of 
about thirteen inches diameter, very stout and strong, 
and cut into 360 teeth ; to which was applied an endless 
screw, adapted thereto. The threads of this screw were 
not formed on a cylindrical surface, but upon a solid 
whose sides were terminated by arches of circles. The 
whole length contained fifteen threads; and as every 
thread (on the side next the wheel) pointed towards the 
centre thereof, the whole fifteen were in contact to- 
gether ; and had been so ground with the wheel, that, 
to my great astonishment, I found the screw would turn 
round with the utmost freedom, interlocked with the 
teeth of the wheel, and would draw the wheel around 
without any shake or sticking, or the least sensation of 
irregularity.” 

The method by which the screw was made is also 
described by Smeaton, who also states “‘ the wheel was 
cut from the dividing plate ; yet how the dividing plate 
was produced, he for particular reasons reserved to 
himself."" We now know that Hindley realised that it 
was much easier to make a straight scale with any 
number of equal divisions than to make a circular scale 
with the added difficulty of equalising the last space. 
Having made such a scale with 360 spaces by an ingen- 
ious method of ‘ stepping,” he dressed off the end, 
secured the two ends together to form a circle, and 
turned a fitting on the worm-wheel over which the 
divided circular strip would just pass. The cutter 
frame consisted of a horizontal portion fixed to the 





* Reprinted from The Empire Survey Review, April, 
1944. Abridged. 

t ENGINEERING, vol. 156, page 204 (1943). 

t ‘* Etrennes Chronométriques,” by M. Julien le Roy. 

§ “ The Graduation of Astronomical Instruments,” by 
John Smeaton, F.R.S., Phil. Trans., vol. Ixxvi, part 1 
(1786). 
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machine and a second horizontal portion carrying the 
cutter; the two held together by a vertica! ‘membe, 
with conical pivots at the top and bottom, formin, 
horizontal hinges between the parts. With this ar 
rangement, movement radial to the worm-wheel cap },, 
applied to the point of the cutter and all loss jp 5 
horizontal direction taken up. 

The Duc de Chaulnes published in 1768* a fy), 
illustrated description of a dividing engine he had go, 
structed. He experienced great difficulty in cutting 
worm and worm-wheel that would act together per 
fectly, and ultimately had to rely on a microscope set 
on the circle graduation and to use the worm and worm 
wheel only as a means of setting. This machine pos. 
sessed some novel features, the tool frame rocking o 
horizontal pivots and being operated by means of cord, 
attached to a lever. 

Jesse Ramsden (1735-1800) was the son of an jnp. 
keeper and was born near Halifax, Yorkshire, in 1735 
It is said that he first had his attention called to th. 
subject of dividing engines by the reward of £560 which 
was offered by the Board of Longitude to John Bird iy 
1767 for his method of original dividing.t His firs: 
engine, completed in the spring of 1768, had an indented 
plate 30 in. in diameter and was not considered suffici. 
ently accurate. This was followed by a second engine, 
built in the years 1774 and 1775, with a plate 45 in. in 
diameter. The latter, together with the machine }y 
specially made on which to cut the driving worm, an 
now exhibited in the United States National Museum.: 

The test of the second engine was completely success 
ful; a sextant divided by it was submitted to the 
examination of John Bird (1709-76), who reported it t 
be fit for every purpose of nautical astronomy. Follow 
ing this, “the Board of Longitude, ever ready to 
remunerate any successful endeavour and to promot 
the lunar method of determining longitude at sea,’ 
conferred a handsome reward on the inventor on condi. 
tion that the engine should be at the service of instru 
ment-makers and that Mr. Ramsden would publish an 
explanation of his method of making and using it 
This he did in a volume, published by the Board of 
Longitude in 1777, the preface to which was prepared 
by Nevil Maskelyne, Astronomer Royal, dated Green 
wich, November 28, 1776.§ In the following extract 
the intention of the Board of Longitude is made 
clear :— 

“Mr. Ramsden, mathematical instrument maker ir 
Piccadilly, was paid the sum of £615 by certificate from 
the commissioners of longitude, upon delivering to 
them, upon oath, a full and complete written explana 
tion and description of his engine for dividing mathe. 
matical instruments (accompanied with proper draw 
ings) and of the manner of using the same, and also of 
the engine on which the endless screw, being a principal! 
part of the said dividing engine, was made, and upor 
agreeing and entering into articles with them for assign 
ing over the right and property of the said engine t 
them for the use of the public, and engaging himself to 
give to the said commissioners and such other persons, 
being mathematical instrument makers, not exceeding 
ten, as shall be appointed by them over the space of 
two years, from the 28th of October 1775 to the 28th 
of October 1777, such instruction and information with 
regard to the making and using of the said engine, as 
may be fully sufficient to enable any intelligent work- 
man to construct and use other engines of the same kind, 
and also binding himself to divide all octants and 
sextants by the said engine which shall be brought to 
him by any mathematical instrument makers for that 
purpose, at the rate of 3 shillings for each octant and 
at the rate of 6 shillings for each brass sextant, with 
nonius divisions to half minutes, for so long a time as 
the said commissioners shall think proper to permit the 
said engine to remain in his possession. Of which sum 
of £615 paid to the said Mr. Ramsden, £300 was given 
to him as a reward for the improvement made by him 
in the art of dividing instruments by means of the said 
dividing engine and for discovering the same, and the 
remaining £315 in consideration of his making over the 
property in the said engine to the commissioners of 
longitude, for the use of the public, and for the other 
considerations before mentioned.” 

It is not proposed to enter into a detailed description 
of Ramsden’s engine, but rather to point out a few of 
the more important features. The rim, made of fine 
brass and riveted, was twice originally divided and the 
agreement between the two sets of graduation was 
found to be good. Great precautions were taken in 
cutting the 2,160 teeth, the latter being reindexed to 








* “* Nouvelle Méthode pour Diviser les Instruments de 
Mathématique et d’Astronomie,”” MDCCLXVIII, by the 
Duc de Chaulnes. 

+ “The Method of Dividing Astronomical Instru- 
ments,” by John Bird, MDCCLXVII. 

t “ The Ramsden Dividing Engine,” by J. E. Watkin-. 
Annual Report of the Smithsonian Institution, 1890 (1891) 

§ “ Description of an Engine for Dividing Mathematical 
Instrumente,” by J. Ramsden. Published by Order of 
the Commissioners of Longitude, MDCCLX XVII. 
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the dividing after each nine revolutions of the driving 
worm or 240 times. 
continually in the same direction without ever dis- 
engaging the screw, and in ratching the wheel about 
300 times round, the teeth were finished. 
wheel rotated on a short conical centre and the weight 
was taken on conical rollers. 
an ingenious machine constructed for this purpose, and 
one was notched across the threads and used as a 
cutter ; after completion of the teeth this was replaced 
by the other. 

Ramsden also contrived a very original mechanism 
by means of which the worm could be rotated through a 
predetermined angle on the operation of a foot-treadle ; 
this mechanism, though no longer foot operated, has 
persisted with little change to the present day. It was 
with this dividing engine that Ramsden divided the 
celebrated and still existing 36-in. theodolite for the 
lrigonometrical Survey of Great Britain. Ramsden’s 
death occurred in 1800, at which time he was a Fellow 
and Copley Medallist of the Royal Society of London 
and Fellow of the Imperial Academy of St. Petersburg. 
Previous to the account of Ramsden’s engine being 
published and before its construction was generally 
known, Messrs. Dolland made an engine; but it was 
only used for the graduation of instruments made by 


TROUGHTON’S DIVIDING ENGINE. 





He then ratched the wheel round | 


The worm- | 


Two worms were cut on | 


165 


ENGINEERING. 











| queathed to him his share of the business. In due 
| course, Simms completed a dividing engine, a de- 
| scription of which he communicated to the Royal 
| Astronomical Society in 1843.* The plate was 46 in. 
|in diameter, cast in one piece, and was originally 
divided by Troughton’s method on an annulus of 
silver into 4,320 divisions, each space corresponding 
to 5 minutes. Simms gives full credit to Troughton 
for the method of original dividing, to Ramsden for 
the mechanism for rotating the worm, and to Hindley 
for the form of the cutting frame, but claims as novel 
the method of cutting the worm-wheel teeth and the 
mechanism by which he links together the various 
movements, thus rendering his engine self-acting. The 
following extracts from the description bear on these 
points :— 

“ Ramsden divided his engine into 240 and Trough- 
ton into 256 equal parts, the divisions serving as guid- 
ing-points for entering the screw cutter in ratching 
the edges of their engines ; but Troughton found that, 
however carefully the cutter was entered at the com- 
mencement of a space, and however satisfactory the 
work appeared at the conclusion, the intermediate 
run, and, therefore, the divisions in parts where the 
guiding-points afforded no check, had in many places 
been so unequal, that it cost him immense labour to 
|eradicate the errors thereby introduced. With this 
| fact before me, it appeared to me the safer course, and 
|the only likely to prove the least laborious in the 
| issue, to divide the circle completely, and with the 
| utmost care, and then to use a single cutter for ratch- 
|ing the edge. This plan was accordingly adopted, a 
| circular cutter was mounted in the endless screw 
| frame, and as each division in order was brought to 
| coincide with the wires of a powerful microscope the 
|cutter was entered, and three circulations of the 
engine plate completed the work. I was not with- 

out hope that the teeth on the edge would by this 
|means be cut as truly as the original divisions them- 
selves, and this expectation has, I believe, been fully 
parts with more simplicity than Ramsden had done, | | realised.”t 

could get through the work at less than two-thirds of | A new feature of this engine was the mechanism by 
the labour and expense. Such were my motives for | which the various movements were interconnected and 
making an engine, and the work was accomplished in | rendered automatic. In the first place, it was driven 
the year 1793."* by means of a descending weight in an open court 

Meanwhile, about 1788, John Stancliffe, who had | and this weight had to be wound up by hand at in- 
been apprenticed to Hindley of York and later was fore- | tervals. Later, it was driven by belting and counter- 
man to Ramsden, completed a dividing engine, but | shafts in the usual way. Simms also carried out 
| nothing further is known of this machine. A very full | modifications to Edward Troughton’s engine, thus 
| description of Edward Troughton’s engine was com- | rendering it automatic in its action. This machine as 
| muniecated to Brewster by him, and it is evident that he | modified now forms one of the exhibits at the Science 
| fully appreciated, perhaps for the first time, the import- | Museum, South Kensington, and is illustrated on 

ance ofe long and rigid axis for the worm-wheel. This | this page.t It will be noted that a diameter of 4 ft. 
| took the form of a strong conical tube, 4 in. in diameter | had to be abandoned by Troughton because it 
| at the upper end and half as much below ; its length | led the operator into “a position so painful ” and that 
| was about 3 ft. A strong collar of bell-metal had been | Simms at once returned to a large-diameter worm- 
| soldered upon this axis, and the upper bearing for | wheel after he had relieved the operator of the necessity 
| the same consisted of two narrow pieces of steel fixed | of leaning over the machine. William Simms was 
| vertically at an angle of 120 deg. with each other. | admitted to the Fellowship of the Royal Society in 
Against these the collar was pressed by a steel spring, | 1852, and died in 1860. 

120 deg. distant from them. In this triangular bearing| It has been shown that the early development of the 
the axis was constrained at the top, while a point at the | dividing engine owed much to the clockmakers, and 
lower end took the whole weight. | that a century elapsed between the completion by 

The graduation of the limb was by Troughton’s | Hindley of the first engine on which circles were actually 
original method,t and the racking of the teeth was | divided and the appearance of the first self-acting 
ents, somewhat after the | machine by Simms. The names of those responsible 
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this firm and no record appears to exist of the features | manner of Ramsden except that allowances for errors | for this evolution, each of which has left his mark on 


of its construction.* in the dividing previously determined by calibration 
“In the year 1778, the late Mr. John Troughton | were made at each meshing of the worm. The position 
completed a graduating engine, which at the full stretch | of the teeth having been marked in this manner, two 
of his pecuniary means had occupied him for three years. | spiral notches running in opposite directions were 
In its general construction, this differs in no material | cut in the worm with a sharp-edged file and the cutting 
respect from Ramsden’s, though it is generally, we|of the teeth was commenced. Much difficulty was 
believe, thought to be superior in point of accuracy. | experienced owing to the worm cutting more keenly 
The trade were so ill satisfied with Ramsden, on account | at one side than the other, and “it was a continued 
of his keeping their work for an unreasonable length of | process of coaxing from beginning to end.”} 
time, as well as for the careless manner in which it was | 
often done by his assistants, that Troughton immedi-| determined angle was that of Ramsden and the method 
ately, at augmented prices, found full employment for | of mounting the cutting tool that of Hindley, but 
his; and he has been heard to say, that by the care and | Troughton went a step farther than either when he 
industry of himself and his young brother (Edward | contrived means of rigidly supporting the cutter 
Troughton), he soon found himself as well remunerated carri: slides entirely independently of the worm- 
for making his engine, as Mr. Ramsden had been by | wheel. As with Ramsden’s machine, the worm was 
public rewards.” |rotated by means of a foot-treadle and the cutter 
John Troughton died in 1784 and nine years later | was operated by hand. Using this machine, it was 
Edward Troughton (1753-1835) wrote: “ The excellent found possible to cut about 24 graduations in a minute, 
engine of my late brother being fully four feet in dia- | so a 10-minute circle could be graduated in 90 minutes. 
meter, gave to the operator, when at work near the | Edward Troughton was later elected Fellow of the 
centre, a position so painful, that it had done no good | Royal Societies of London and of Edinburgh; in 
to either his health or my own, and had materially | addition, he was awarded the Copley Medal of the 
injured that of a worthy young man then my assistant ; | Royal Society of London. ‘ 
it was evident that by making one of smaller dimensions, William Simms (1793-1860) was born in Birmingham 
this evil would in great measure be removed, and I | and later came to London, where he was apprenticed 
foresaw that by employing my own method of original | to one Bennett, who had in turn been one of Rams- 
dividing by which to rack the plate, a considerable | den’s workmen. In 1826, Edward Troughton took 
reduction may be effected without any sacrifice of him into partnership, and on his death in 1835 be- 
accuracy. I also perceived, that by contriving the | 
— * Ibid. 
t “A Method of Dividing Astronomical and other 
Phil. Trans., 1809. 











Troughton, in | 
| Instruments,”’ by E. Troughton. 
t Ibid. 


* Article on ‘ Graduation,” by E. 
Brewster’s Edinburgh Encyclopedia (1830). 
+t Ibid. 
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The means of rotating the worm through a pre- 
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the modern engine, were only four in number; and 
all but Hindley, whose contribution was not disclosed 
until after his death, were justly honoured in life for 
their achievements. 

It may be of interest to inquire where each of the 
four pioneers succeeded or failed in their efforts, 
remembering that the main difficulties to be overcome 
related to :— 


(1) The construction of a stable wheel of large 
diameter. 

(2) The exact spacing of the teeth around the peri- 
meter. 

(3) The design of worm-wheel bearings that per- 
mitted no loss. 

(4) The construction of a very accurate driving worm 
or screw. 

(5) The means of rotating the worm through a pre- 
determined angle. 

(6) The construction of stable radial ways along 
which the cutter frame could move. 

(7) The design of a cutter frame that permitted no 
movement sideways. 

(8) The means of linking together the movements of 
(5) and (7). 

(9) The means of rendering the whole self-acting. 


Since Hindley’s engine was unknown to Ramsden 
it is necessary to depart from strict chronological order 





* “ Self-acting Circular Dividing Engine,’”’ by William 
Simms. Memoirs of the Royal Astronomical Society (1846). 

t E. Troughton, ** Graduation,” Brewster's Edinburgh 
Encyclopedia, 10, 1830. 

t From Crown copyright photograph. 











and to give the latter first consideration. Jesse Rams- | 
den constructed a composite worm-wheel and cut 2,160 
teeth in the perimeter, indexing to the dividing at 
every one-and-a-half degrees. The bearings for the 
worm-wheel were inadequate, but the worm of hardened 
steel, the thread of which he cut with a diamond in a} 
machine designed for this single purpose, deserves 
special mention, as also does the device by means of 
which he controlled the angular rotation of the worm ; 
this device, in modified form, is used to this day. The 
radial ways, along which the cutter frame could be 
moved, were supported near the centre by the worm- 
wheel, and must have proved unstable. At a later 
date the bridge was added in a belated attempt to 
overcome this weakness. In short, Ramsden may be 
said to have gone far to solve difficulties (4) and (5), 
and to have given a valuable lead to the solution 
of (2). 

Little is known to-day of the features of Hindley’s 
engine, but both Troughton and Simms, who must 
have been familiar with the details of its construction, 
admitted to adopting his designs of cutter frame, a 
modified form of which is still in use. Thus was 
difficulty (7) slved. Edward Troughton, like Ramsden, 
constructed a composite wheel and, adopting a similar 
method of cutting the teeth, experienced similar diffi- 
culties. He appreciated, however, the great importance 
of the worm-wheel bearings and of supporting both ends 
of the cutter-frame ways from fixed points beyond the 
rim of the worm-wheel : little, in fact, remained to be 
done under headings (3) and (6) by his successors. 

William Simms succeeded for the first time in making 
the worm-wheel from a single casting and in indexing 
each of the 4,320 teeth to a graduation. In addition, 
he succeeded in mechanically linking together the 
various movements, and later in rendering the action 
of his engine semi-automatic. With the remaining 
difficulties (1), (2), (8), and (9) overcome, the instru- 
ment-maker was at last equipped to meet the demands | 
of a rapidly expanding industry. Exactly a century 
has elapsed since William Simms completed his engine, 
and, though very many have been constructed in the | 
interval, they have not differed essentially in their 
form, although much refined as regards both accuracy 
and convenience. Some error will always exist in the 
spacing of worm-wheel teeth, and the modern method 
is to recognise this, to determine the magnitude of the 
errors, and to correct by imparting to the worm minute 
longitudinal movements which slightly advance or 
retard the movement of the worm-wheel as required. 

The early pioneers, since they relied entirely on 
original graduations executed by hand, required worm- 
wheels of large diameter; they assumed, moreover, 
that a circle of large diameter would be more accurately | 
divided by the engine than one of small size because | 
the linear errors, due to imperfections of the engine, | 
would have a smaller angular value. To-day, owing to 
the virtual elimination of linear errors, circles of as | 
small a diameter as 3 in. may be divided with almost | 
the same angular accuracy as larger ones, and great | 

| 


changes have taken place in the manner of using the 
dividing engine. The object of this article is to do 
honour to those pioneers who turned an initial idea 
into a practical reality, and who, by their labours, | 
lightened the task of the astronomer, the surveyor, the | 
navigator, and the engineer. 


| 

“ ANTI-FREEZE” MIXTURES.—Supplies of glycerine | 
are now available for the production of “ anti-freeze ” 
mixtures, and the Control of Engine Anti-Freeze (No. 2) 
Order, 1944 (S.R. and ©. 1944, No. 930, price 1d.), has 
accordingly been issued by the Ministry of Supply. This 
releases material containing not less than 90 per cent. 
of glycerol from the restrictions on the production, 
disposal and acquisition of anti-freeze mixtures imposed 
by the (No. 1) Order, 1942. 





Commoprry INSURANCE SCHEME.—With the approval 
of the Treasury, the Board of Trade have decided that, 
of the period beginning September 3 and 


in respect 
ending December 2, 1944, the rate of premium payable 
under any policy under the Commodity Insurance 


Scheme of the War Risks Insurance Act, 1939 (Part II), 
shall continue to be at the rate of 5s. per cent. for three 
months (or ls. 8d. per cent. per month). Effect has been 
given to this decision by the War Risks (Commodity 


Insurance) (No. 3) Order (S.R. and O. 1944, No. 971, 
price 1d.). 
Twix Bripers ror Twce-Way Trarric.——Hitherto | 


it has been customary to build bridges of sufficient width 
to earry road or rail traffic in both directions. Engineering 
Vews Record, however, reports the progress made in the 
construction of twin bridges to carry a dual highway 
over the Big Piney River in Southern Missouri. Half- 
width arches, entirely separate from one another, and 
springing from independent foundations, carry the oppo- 
sitely moving lines of traffic. It is claimed that a more 
economical design results from this duplication owing to 





the uncertain stresses occurring in the wide deck of a 
single structure carrying traffic in opposite directions. 
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RADIO-FREQUENCY CRACK DETECTOR. 


MESSRS. SALFORD ELECTRICAL INSTRUMENTS, LIMITED, SALFORD. 

















Fra. 1. 




















RADIO-FREQUENCY CRACK To indicate the principle on which the apparatus 
DETECTOR. fiinctions it may be mentioned that as the detector coils 
. carry radio-frequency currents, high-frequency eddy 
THe apparatus illustrated in Figs. 1 and 2, above,| currents are induced in the conducting bars ‘passing 
which has been designed by Messrs. Salford Electrical | through them, and these currents, owing to the “ skin 
Instruments, Limited, Peel Works, Silk-street, Salford, | effect,” previously referred to, flow mainly near the 
Lancashire, a subsidiary of the General Electric Com- surface of the bars. The “ skin effect,” which is notice 
pany, Limited, London, for the detection of cracks in | able at frequencies as low as 100 cycles per second, 
ferrous and non-ferrous metals in the form of bar stock, | increases very rapidly with frequency, and it is there 
wire or strip, makes use of the ‘* skin effect,” well known | fore possible, by selecting a suitable frequency, to ensure 
to electrical engineers, by which high-frequency currents | that the current will flow in such a thin surface layer that 
confine themselves mainly to a comparatively thin | cracks of extremely small depth can be detected easily 
surface layer of the conductor in which they are induced. | Their detection depends upon the fact that a super 
The apparatus comprises a radio-frequency generator | ficial crack greatly affects the effective conductivity of 
contained in a rectangular metal case, shown on the | the bar, and therefore the impedance of the circuit as 
left int Fig. 1, provided with suitable leads of any con- | a whole, so that the consequent change in the current 
venient length, to the ends of which interchangeable | flowing in the coil can be indicated on a meter or ma\ 
detecting coils may be connected to deal with material | be made to operate any of the indicating devices men 
of different cross-sectional areas. The leads and coils, | tioned above. 
with short lengths of material under test, are also shown | The standard apparatus is suitable for operation from 
in Fig. 1, but the material can be fed through the coils | the ordinary alternating-current supply mains, but 
in continuous lengths at any speed up to I ft. per second. | special models for use on direct-current mains can be 
The coils are shown to a larger scale in Fig. 2. | furnished if required. We understand that a consider- 
The detector may be used for testing material from | able number of these detectors are now giving satis 
0-05 in. to 2 in. in diameter, of circular, square, hexa- factory service. 
gonal or any other section, and can detect cracks from 
a minimum depth of 0-0005 in. upwards. The presence 
of a crack is indicated by a lamp, bell, or meter, and if| Swrpisn Hypro-ELecrric PLant.—A new hydro 
the latter is employed, it may be calibrated to indicate | electric power plant, at Midskogsforsen on the Indal 
the depth of a crack in any particular material. If | River, Sweden, has recently been put into commission 
desired, the apparatus can be arranged to stop the | It is equipped with two generator sets having a com- 
machine used for feeding the material when a crack is | bined capacity of 90,000 kW. The plant, which was 
present ; or, alternatively, means can be provided to | completed in two years and nine months, is the seventh 
reject defective portions ‘power station situated on the Indal River. 
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UNIT-CONSTRUCTION PIER AND BARGE PONTOONS. | BARGE PONTOONS. 

















ASSEMBLY OF PoONTOONS IN SrpE FRAMES. 




















Pontoon Derer-WaATER CAUSEWAY. 








| THe well-known principle of standardised units 
| for rapid erection of bridges has now a parallel in 
| the floating pontoon used as a temporary pier to effect 
| landirfys from sea-borne, i.c., not beached, landing 
craft. The pontoons, originally designed by Captain 
| J. N. Laycock, Civil Engineer Corps, Bureau of Yards 
jand Docks of the United States Navy, have been 
| developed by that Bureau and have been widely used 
in recent operations in many different theatres of the 
| war, a fact which will be evident from Figs. 1 to 3, 
|on this page and Figs. 4 to 7, on page 170. For 
example, the photograph from which Fig. 1 has been 
| reproduced was taken in the Aleutian Islands, while 
| that shown in Fig. 2 was taken on an island of the 
| south-west Pacific. The term “ pontoon,” as used 
| hereafter, does not refer to a complete structure, 
| but only to the unit from which such a structure is 
built up. These units are simply rectangular boxes, 
| 7 ft. long by 5 ft. wide-in plan and 5 ft. deep, identical 
| in design and made of steel plate welded throughout, 
| + in. thick at the top and bottom, and } in. thick at 
the sides. A variation from the standard unit is one 
7 ft. square in plan by 5 ft. deep, but having one face 
curved so that these units can be used, for example, as 
the bow or stern of a self-propelled or towed barge. 
| Such a construction is prominent in the foreground of 
Fig. 1 with a row of standard pontoons behind it, while 
individual standard pontoons are seen in process of 
| assembly in Fig. 2. 
| It will be clear from Fig. 2 that the corners of the 
| pontoons are reinforced externally. They are also 
| provided with internal stays to render them stiff against 
| considerable loads. The pontoons are firmy attached 
| together by longitudinal angles, two of which are seen 
|in place, and two on the ground, in Fig. 1, while a 
pair is also visible in Fig. 2. The upper surface of a 
| completed structure is seen in Fig. 3, in which what is 
| virtually a ore. ta pier has been built out 
| from the shore to allow heavy vehicles to be discharged 
from the bows of the transporting craft. In Fig. 5, 
| the shore end of a similar pier is seen, a notable 
| feature in this view being the special curved units, 
in this case reversed, which are used in conjunction 
| with portable ramps for the actual landing on shore. 
| An assembly of pontoons used as a barge is shown in 
| use in Fig. 7. Propulsion is by means of an outboard 
| propeller driven by a 140-h.p. internal-combustion 
|} engine, but tugboats have been assembled consisting 
of a central section of 12 pontoons flanked on each side 
by a section of seven pontoons, which terminates in a 
| special pontoon fitted with inboard propellers and 
engines. Another structure is shown in Fig. 4. This 
is a floating dock for small craft; in this particular 
| instance a seaplane is being docked. The structure in 
| the foreground is of the pier type and is seen separated 
| from the dock proper by a water space spanned by a 
| Sangway. 
| Each standard 7 ft. by 5 ft. by 5 ft. pontoon weighs 
some 2,000 Ib., but the portion of the angle frames and 
| connections appertaining to it makes a total weight of 
| 2,800 Ib. The displacement of each pontoon is 175 
| cub. ft. when submerged flush with the top surface, 
and, taking the weight of sea water at 64 lb. per cubic 
foot, each pontoon will, therefore, support 3} tons. 
| The pontoons can be flooded at will to allow the boat 
| requiring to be docked to be floated into place and the 
| water is then blown out to raise the dock and oraft 
| to the required degree. This is effected by four air 
compressors driven by internal-combustion engines. 
Farther back is an air manifold carrying the n 
| control valves. The pontoons seen at the sides of the dock 
| above the water are of the standard size, bracketed 
|out from the deck structure and added as stabilisers . 
|to keep the dock level while submerged and also to 
| prevent it sinking should an error be made in filling. 
| It may be mentioned that the dry docks are regularly 
| assembled in one of five sizes. The smallest consists 
of four rows of 15 pontoons each, has an overall 
area of 28 ft. by 87 ft., and a lifting capacity of 100 
tons, while the largest, with seven rows of 30 pontoons 
each, has an area of 50 ft. by 175 ft. and a lifting 
capacity of 475 tons. The air compressors are all of 
one standard size, with a delivery capacity of 210 cub. ft. 
|of free air per minute at a pressure of 100 lb. per 
| square inch. There are two compressors for the smallest 
dock and four for the largest dock. Suitable cradles 
| are provided for the craft to be docked. 

The standard pontoons are, of course, capable of 
standing reasonable pressure. They are tested to an 
internal pressure of 25 Ib. per square inch, and, exter- 
nally against collapse, by submergence in water to a 
depth of 28 ft. from the top. This test affords a wide 
margin of safety, since, even when used as a dry dock, 
the pontoons are not likely to be submerged more 
| than 3 ft. below the surface, at which depth the head 
| is practically negligible. The longitudinal angles may 
| be either 6 in. by 6 in. by } in., or 8 in. by 8 in. by } in. 
It will be evident from Fig. 3, that the pontoons are 








bolted to the angles at the corners, a wedge and bolt 
device being employed to draw the several parts tightly | 
In addition, tie rods with turnbuckles are | 


together. 


used at a level about 10 in. above the bottom of the | 
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BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 


pontoons, which arrangement gives transveree stability. | have been issued by the British Standards Institution. 


The individual pontoons are assembled with 9 in. 
inters 
are finally filled in with portable channels to make a 
flush deck as indicated in Fig. 4. Various cleats, 
chocks, bollards and other fittings for the attachment 
of mooring and towing ropes are provided on the 
angles, some of these fittings being visible in Fig. 3. 

In addition to the uses already indicated, the pon- 
toons have been extensively employed as platforms 
for floating cranes. For light work, 5-ton cranes 
mounted on crawler chassis are mounted on standard 
barges consisting of three rows of seven pontoons each, 
and are lashed in place with cables. Larger sizes of 
cranes of a similar type are carried on larger groups of 
pontoons, care being taken to ensure that safe free- 
board of the barge and full-circle swing of the crane are 
retained at the rated full load. Larger loads still are 
dealt with by special arrangements. One of these is 
shown in Fig. 5, in which a 75-ton fixed-boom crane 
is shown mounted on a barge formed of six rows of 
18 pontoons. The working height from water level to 
erane hook is 66 ft. and the overhang beyond the 
barge end is 40 ft. The question of structural stiffness 
naturally becomes more important when the pontoon 
assemblies are used for such purposes as crane bases. 

Tests show that assemblies up to 105 ft. long 
are sufficiently strong to carry the stresses deve- 
loped by complete submersion by means of a con- 
centrated load applied at the centre. Two rows 
of 12 pont . d transversely, and used as a 
bri (that is, supported at the ends only) proved 
capable of carrying a 40-ton vehicle. In another test, 
a single row of 11 pontoons was set up as a bridge, 
but was supported at three corners only. A live load 
of 20 tons, when at the centre of the span, caused the 
unsupported corner to drop 2 in. In the field, the 
pontoons are handled by the “ Seabees ” of the United 
States Navy, a body of men deriving their title, which 
is now adopted officially, from the initials of the 
term “ Construction Battalions,” and organised under 
the direction of the Bureau of Yards and Docks. The 
officers belong to the Civil Engineer Corps of the 
United States Navy. We are indebted for the accom- 
panying illustrations to the Office of Public Relations, 
Navy Department, Washington, D.C., U.S.A. 











INSTITUTION ELECTIONS. 

InstiruTion or Crvit ENGINEERS. 
Associate Member to Member.—Edward Sidney 
Broadhead, London, S.W.19; John Jefferis Bryan, 
BSc. (Bristol), Douglas, Io.M.; Elwyn Thomas 
Davies, M.C., Reading; James Burns Dempster, 
B.Sc. (Glas.), Edinburgh ; John David Gwynn, B.A.I. 
(Dublin), Kirkwall, Orkney; Walter Howard Hall, 
B.Sc. (Eng.) (Lond.), London, N.4; Walter Fred 


Harlow, Quarndon, near Derby ; Cecil Gregory Jones, 


M.C., B.A. (Cantab.), Jodhpur, Rajputana, India ; 


George McKay, Blackburn; Hubert Alfred Mackrill, | 


Worcester ; Frederick Leighton Victor Mills, Entebbe, 
Uganda ; Walter James Nicholls, B.Sc. (Eng.) (Lond.), 


East Horsley, Surrey ; John Walton Pallister, Middles- | 
Alexander Ramsay, M.C., Bahia Blanca, 


brough ; 
Argentina; William Alexander Reeve Robertson, 
Kurunegala, N.W.P., Ceylon; John Gordon Sansom, 
B.Se. (Glas.), Leeds; Charles James Stanley Sims, 
Walton-on-Thames ; William Roberts Grigor Taylor, 
East Horsley, Surrey; John Venters, B.Sc. (Edin.), 
London, S.W.1; Charles Edward Hubert Watson, 
B.Se. (N.Z.), Walton-on-Thames. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Member.—Charles Edward Fairburn, M.A. (Oxon.), 
Derby ; 
John Richard Pheazey, London, W.C.2. 

Associate Member to Member.—James Aitken: | 
Dundee; Frank Herbert Bullock, B.Sc. (Bristol), | 
Bromsgrove; Walter George Green, Ph.D. (Lond.), 
Portsmouth; Alexander MacFarlane Inglis, M.C., | 
Glasgow ; Victor Walter Pilkington, M.B.E., M.Eng. | 
(L’pool), Leyland; David Packard Ransome, Ipswich ; | 


Luther Reeves, Glasgow; Major-General Wilfrid | 
Shakespeare Tope, C.B.E.; Douglas Pole Welman, | 
London. 





Hypro-CarBon Ow Duties Ineurry.—On page 109, 
ante, we referred to the committee appointed by the 
Chancellor of the Exchequer and the Minister of Fuel and 
Power to consider the effect of the hydro-carbon oil duties 
on the supply of materials to, and the development of, 
the chemical industry in this country. We now learn 
that any communications for the committee should be 
addressed to the joint secretaries, Hydro-Carbon Oil 





Duties Committee, Ministry of Fuel and Power, 2, Little 
Smith-street, London, 8.W.1. ' 


These show clearly in Fig. 3, but the gaps 


Reginald Thomas Mattinson, Doncaster;! g w. 


| Copies are obtainable from the Publications Depart- 


ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 
| Rubber Transmission Belting.—A war-emergency re- 
vision of B.S. No. 351-1929, covering friction-surface 
rubber transmission belting, has recently been published 


to meet the circumstances caused by the shortage of 


rubber. The revision has been prepared by the tech- 
nical sub-committee of the Federation of British Rubber 
and Allied Manufacturers’ Associations and is based on 
the Rubber Control Order (No. 16) which limits the use 
of rubber in belting. The specification deals with the 
construction of the belting and of the fabric, the quality 
of the rubber impregnation, dimensional tolerances, 
and testing requirements. In appendices are given 
descriptions of methods of testing the fabric for elonga- 
tion and tensile strength, apparatus and methods for 
testing the adhesion of plies, and a method of testing 
seam strips. As the satisfactory service of a belt is 
dependent upon the conditions under which it is used, 
another appendix contains information regarding the 
conditions which it is recommended should be observed. 
[Price 2s., postage included. ] 

|  Deowidised and Arsenical Coppers.—When the British 
Standard Specifications for raw copper (B.S. Nos. 1035- 
1040) were published in 1942, it was not possible to 
include specifications for deoxidised and arsenical 
coppers, as research work was in hand to determine 
what the permissible limits for certain impurities, par- 
ticularly selenium and tellurium, should be. As a 
result of the evidence which has subsequently become 
available from this research work, these specifications 
have been com and are now issued, in one 
cover, a8 B.S. Nos. 1172-4. The first, B.S. No. 1172, 
relates to phosphorus-deoxidised non-arsenical copper 
for general purposes; the second, B.S. No. 1173, to 
tough-pitch arsenical copper ; and the third, B.S. No. 
1174, Ag ee ete arsenical copper. The 
form of specifications follows exactly that adopted 
in the specifications B.S. Nos. 1035-1040. The detailed 
chemical composition and other technical requirements 
are given separately for each specification and there is 
a general section applicable to all three specifications, 
covering such matters as the sizes of cakes, slabs and 
billets ; freedom from physical defects; the marking of 
the metal ; and the selection of test pieces. [Price 2s., 
postage included.] 
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BOOKS RECEIVED. 


University of Illinois. The Engineering Experiment 
| Station. Bulletin Series No. 350. Fatigue Strength of 
Fillet-Weld and Plug-Weld Connections in Steel Struc- 
tural Members. A Report of an Investigation Conducted 
in Co-operation with The Public Roads Administration, 
Federal Works Agency ; The Chicago Bridge and Iron 





| Company; Association of American Railroads; and 
| The Bureau of Ships, Navy Department. By W. M. 
| Wirson and others. Urbana, Ill., U.S.A.: The 


Director, The Engineering Experiment Station, Uni- 

versity of Illinois. [Price 1 dol.] 

| University of Illinois. The Engineering Experiment 

| Station. Reprint Series No. 29. Second Progress 
Report of the Investigation of Shelly Spots in Railroad 
Rails. Conducted in Co-operation with The Association 
of American Railroads. By R. E. Cramer. Under the 
direction of Proressor H. F. Moone. Urbana, Iil.. 
U.3.A.: The Director, The Engineering Experiment 
Station, University of Illinois. [Price 15 cents.) 

United States Bureau of Mines. Suggested Procedure for 
Conducting First-Aid and Mine Rescue Contests. By 

GROVE. Washington : 
Documents. [Price 15 cents.) 

United States Bureau of Mines. Bulletin No. 455. 
Anthracite Mine Fires: Their Behariour and Control. 
By G. 8. Scorr. Washington: Superintendent of 
Documents. [Price 40 cents.) 

Plastics for Production. By Pav. 1. Smrru. London: 
Chapman and Hall Limited. [Price 12s. 6d. net.) 

Flood Estimation and Control. By B. D. RIcHARDs. 
London: Chapman and Hall Limited. [Price 16s. 
net.] 

Gravity Die-Casting Technique. By Grornge W. LOWE. 
London: Hutchinson’s Scientific and Technical Publi- 
cations, 47, Princes-gate, South Kensington, S.W.7. 
[Price 9s. 6d. 

Mitteilungen aus dem Institut fiir Baustatik an der 
Eidgen. Technischen Hochschule in Ziirich. No. 14. 
Preisausschreiben der Culmann-Stiftung 1941-1942. 
Zusammenfassung der Preisarbeiten in Statik Massivbau 
Stahibau. By Drew. Inc. E. DeRRON and others. 
Zirich, 2: A.-G. Gebr. Leemann und Co., Stocker- 
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PERSONAL. 


Sir James Lirugow, Bt., has relinquished his positiyn 
on the board of Messrs. Richard Thomas and Company. 
Limited. Mr. Lestiz J. Davies, general manager ot 
the Ebbw Vale Works of the Company has been elected 
a director. 

Mr. STERRY B. FREEMAN, C.B.E., M.Eng. (L’pool), 
M. Inst.C.E., M.I.Mech.E., M.I.N.A., who has been Chief 
Superintendent Engineer to Messrs. Alfred Holt anq 
Company, Liverpool, since 1913, is retiring at the end of 
the present month. 

Mr. W. H. PowELL, a director of the Westinghouse 
Brake and Signal Company, Limited, and chairman of 
W. R. Sykes Interlocking Signal Company, Limited, hax 
been elected chairman of the Vacuum Brake Company 
Limited. 

Mr. F. B. Finptay, a director of Messrs. Duncan 
Stewart and Company, Limited, Glasgow, has been 
appointed a director of Davy and United Engineering 
Company, Limited, Sheffield. 


Mr. R. J. Morris, a director of Edison Swan Cables 
Limited, has been elected to the board of Edison Swan 
Electric Company, Limited. Mr. G. A. CHEETHAM, 
M.1.E.E., managing director of Ferguson, Pailin, Limited 
has been elected: a director of Edison Swan Electric Com- 
pany, Limited, and of Edison Swan Cables, Limited. 

The Minister of Fuel and Power has appointed Mx 
J. J. Torrance, of Coalville, Leicestershire, to ix 
Regional Coal Production Director for the North Midland 
Region, in succession to Mr. T. Youne of the Bolsover 
Colliery Company, Limited, who has resigned owing to 
ill-health. 

Mr. E. F. HOLLANDs, M.L.E.E., J.P., who for the last 
15 years has been engineer and general manager of the 
Hutt Valley Electric Power Board, Lower Hutt, New 
Zealand, is relinquishing this position for health reasons. 

Mr. C. H. Fison, who recently resigned his position a« 
chief sales executive officer to the Rootes Group of com- 
panies, is joining the Nuffield organisation as general sale~ 
manager of Wolseley Motors, Limited, on October 1. 

Mr. H. Taytor has been appointed technical repre- 
sentative of Messrs. Pitter Gauge and Precision Too! 
Company, Limited, for Lancashire, Cheshire and part «/ 
the West Riding of Yorkshire as far east as Bradford 

Mr. G. R. Parsons has been appointed principal 
private secretary to the Postmaster-General. Mr. Par 
sons will also be secretary of the Post Office Board ani 
of the Post Office Advisory Council. 





BUILDINGs TO Resist EaRTHQUAKES.—Data relativ: 
to the amplitude and accelerations of earth movement- 
during more or less severe earthquakes are given, together 
with rules for the construction of buildings to resist th: 
effects of shock, in two articles published recently in 
La Ingenieria of Buenos Aires. The first article, pul 
lished in the issue for last April, is by Juan Kulik, ani 
entitled ‘“‘ Temblores de Tierra y Construcciones Asi- 
micas.”” The second article, published in the May issue 
is by Victor F. Gibert, and entitled “‘ Divulgacion Sobr 
Construcciones Asismicas, Calculo y Reglamentacion 
The authors do not pretend to great originality of treat 
ment; instead, they have endeavoured to bring togeth«: 
the existing information on their subject. 


| NorTHaMpron PoLYTECHNIC.—Leaflets of the cours:~ 
available during the 1944-45 session, at the Northampt«n 
Polytechnic, St. John-street, London, E.C.1, provide: 
sufficient enrolments are forthcoming, have now bee! 
issued. Week-end courses, leading to university degree- 
and National Certificates, are to be conducted in civi! 
mechanical, electrical, aeronautical and radio engi 
leering, and in instrument making and clockmaking 
| Evening courses, leading to the examinations of the City 
and Guilds of London Institute, in telephony and tel 





Superintendent of | graphy will be held, as will also full-time day courses i! 


| engineering and applied optics. Classes will commen 
on various dates from September 18 to 26, and student~ 
should attend for enrolment on or after September 1! 


DEFORMATION ur WINDINGS IN TURBO-ALTERNATORS.— A 
trouble formerly experienced with alternators but now 
well understood was distortion of the stator end-windings 
due to magnetic effects on short circuit. During recent 
years some trouble has been experienced with rotor 
winding deformation, which is attributed by Mr. John ( 
Noest, in a recent paper before the American Institute of 
Electrical Engineers, to the interaction of centrifug«! 
force and temperature changes. It is claimed that the 
trouble can be overcome by pre-heating the rotor winding 
before the alternator is put on load. This gives the 
windings a chance to expand before the friction: ! 
restraints on their movement are increased by the centri 
fugal effect. The Consolidated Edison Company of New 
York has adopted pre-heating for five generators with 








strasse 64. 





outputs ranging from 60,000 kVA to 200,000 kVA. 
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NOTES FROM THE NORTH. 


CiLaseow, Wednesday. 


Scottish Steel.—Mannufacturers are rather quiet. New 
pysiness has declined to an extent which would not have 
been ant cipated a few months ago, and it may be some 
time before the flow of orders is restored. The shortage 
of scrap has also given rise to problems of its own. 
scotland depends very largely on scrap, unlike most of 


the English works, where pig iron is plentiful and more 
convenient. A number of steelworks employees have had 
to be paid off, and even more men may have to go unless 
the demand improves. Optimistic observers believe that 
the lull will disappear quickly, and that, when the change 
over to peacetime schedules is made, the works will be 
inundated with orders of all kinds, but there are others 
who think that Scotland may have many difficulties to 
face unless scrap and other raw materials are forth- 
-oming in liberal quantities and at reasonable costs. 


Scottish Coal.—There is still no indication from official 
sources of supplies of coal for domestic restocking for 
the coming winter. Supplies are restricted from the 
deep mines, and opencast material is not up to expecta- 
tions. It is reported im trade circles that the inability 
of the Ministry to have this opencast coal properly 
cleaned is militating against its disposal. A substantial 
proportion of Scottish coal is going to Ulster and for 
priority purposes of all kinds. 

Steel Houses.—There are reports that the Weir steel 
house is meeting with approval from Scottish local 
authorities and building interests. It is a substantial 
job, using heavier sheets than the Portal, is well equipped 
inside, and should stand up well in exposed and unfavour- 
able climatic conditions. The Weir houses built 20 years 
ago, in and around Glasgow, are still satisfactory to-day, 
and their tenants would resent any suggestion that they 
are “ much the worse of the wear.” The new Weir 
house is, of course, much in advance in design and 
equipment of its prototype. The Portal house is net 
perhaps strictly comparable, but together these temporary 
structures should bring the speediest possible relief to 
the housing problem. Mass-production can be achieved 
with both. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Iron and Steel.—Production in Sheffield steel and engi- 
neering works continues at a satisfactory level. On 
occasion there are more men available than can be found 
employment at the time, but urgent orders continue to 
come through, and it is necessary to have an adequate 
reserve of labour in the event of gaps having to be 
filled rapidly. The accumulation of reserves of materials 
has made it possible to thin the ranks of unskilled labour, 
and a fairly large number of unskilled employees from 


ther areas have been dismissed. Manufacturers are | 


anxious to be allowed to deal with export trade ; inquiries 
are pouring in from various parts of the world for steel 
products. Some authorities state that there are more 
export inquiries than has been the case for twenty-five 
years. 

South Yorkshire Coal Trade.—The coal supply position 
is still adversely affected by the tardy return to work 
of many miners after the August holiday. Much more 
coal is needed if stocks at industrial concerns and public- 
utility undertakings are to be built up to an adequate 
level. There is very little free coal on offer for early 
delivery, and then only under priority direction in the 
case of best hards, and washed and graded steams. 
More house coal is required by retail merchants who are 
having to take 25 per cent. of their deliveries in outcrop 
coal. Many industrial concerns, as well as electricity 
undertakings are largely dependent upon outcrop coal. 
The demand for coking coal is strong and supplies are 
sufficient to ensure practically full production of coke. 
Furnace coke and all types of works coke are in sufficient 
supply. but there is a shortage of domestic sizes. 





THe HamitTon Bripge Company, Limirep.—A 
brochure, entitled “‘ Post-War Prospects,” has recently 
been issued by The Hamilton Bridge Company, Limited, 
Hamilton, Ontario, Canada. It is addressed to business 
men and industrialists, interested in the manufacture of 
metil products, who have not yet considered the advan- 
tages of Canada as a manufacturing and marketing 
centre. Among other subjects, the brochure deals with 
the financial stability of the Dominion, its population, 
industries, water-power resources and mineral wealth, 
and with the advantages of the City of Hamilton as an 
industrial centre. The brochure closes with a list of 
the products of the Hamilton Bridge Company. Copies 
are obtainable from the Canadian Government Trade 
Commissioner, Trade Department, Canada House, Lon- 
don, 8.W.1; Mr. I. 8. P. Armstrong, Agent-General, 
Ontario House, 13, Charles II-street, London, S.W.1, or 
from the secretary of the Canadian Chamber of Com- 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


| General Situation,—Producers of several descriptions 
of iron and steel would welcome an opportunity to under- 
take more work than they have on hand, but some plants 
are busily employed in carrying out old contracts. Orders 
are being cleared off much more quickly than new book- 
ings are secured, but autumn requirements are expected 
to be substantial and an early expansion of business is 
anticipated. Native raw materials are plentiful and, 
with the exception of hematite qualities, pig iron is in 
ample supply. There is still difficulty in meeting the 
demand for certain semi-finished commodities.. Little 
can be ascertained concerning the finished industries. 
Prices of crown and No. 3 and No. 4 iron bars have been 
advanced and variations in values of bolts and nuts are 
reported. The instruction to foundrymen to reduce out- 
puts by 10 per cent., in order to save fuel and transport 
costs, has been withdrawn. 


Foundry and Basic Iron.—Stocks of foundry pig are 
large and delivery licences are being issued more freely 
though consumers are not anxious to accept much larger 
quantities than they have been receiying recently. The 
requirements of the light-castings foundries are still very 
limited, and no change for the better is yet in sight. 
Tees-side basic blast-furnaces are turning out ample ton- 
nage for the needs of the local steelworks. 

Hematite, Low-Phosphorus and Refined Iron.—There is 
no indication of an early increase in the make of hematite 
and careful allocation of available tonnage is still essential 
in order to maintain steady deliveries to the authorised 
users in greatest need of supplies. Substantial quantities 
of low-phosphorus and refined iron are reaching the 
engineering foundries. 

Manufactured Iron and Steel.—Finished-iron producers 
have fairly good bookings for certain heavy descriptions 
of material but slackness in the departments engaged in 
the production of the lighter commodities continues. 
The heavy demand for maximum supplies of semi- 
finished steel continues but, except for great activity at 
the re-rolling mills, quiet conditions prevail in most 
branches of the finished-steel industry. Contracts for 
re-rolled steel will keep the mills busy for some months. 
Users of special and alloy steels can cover their require- 
ments readily. Makers of heavy joists are seeking orders 
for prompt rollings, but manufacturers of light and 
medium sections have good bookings. Plate and sheet 
makers, although well sold, are able to deliver promptly. 
Parcels of railway requisites are readily taken up and 
collieries continue to accept full quotas for pit props and 
roofings. 

Scrap.—Good cast-iron scrap, machinery metal and 
heavy steel scrap continue in strong demand. 





AN ELEcTRIC Motor For 120,000 R.p.m.—It is reported 
in Canadian Machinery and Manufacturing News that a 
3-h.p. motor, weighing only 7 Ib., and capable of running 
at 120,000 r.p.m., has been developed for finish grinding 
in small holes; these may be of less than } in. diameter. 
This motor, which enables the high peripheral speed 
necessary for satisfactory grinding to be attained with 
very small grinding wheels, offers such a small surface 
to the air that it has to be water cooled. The main 
problems to be faced in the development of the motor, 
which is a General Electric product, were those of 
mechanical balance and lubrication. 





West HARTLEPOOL TECHNICAL COLLEGE.—A pro- 

spectus of the classes to be held at West Hartlepool 
Technical College during the 1944-45 session has just 
reached us. Part-time day and evening National Certi- 
ficate courses in mechanical and electrical engineering 
| and in building, and evening courses in naval architecture, 
| electric welding, motor engineering, production engineer- 
| ing and foundry work and patternmaking are available. 
| Courses leading to the matriculation and the inter- 
mediate B.Sc. examinations are also available in the 
| Pure and Applied Science Department. Prospective 
| students should attend at the College from Tuesday, 
September 12, to Friday, September 15, and classes will 
commence on Monday, September 25. 








THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIA- 
TION.—The 49th ordinary general meeting of the Incor- 
porated Municipal Electrical Association will be held in 
the Conference Room, Town Hall, Manchester, on 
Thursday, September 14, at 11 a.m. The report of the 
Council and the statement of accounts for the past year 
will be presented, and the report of the scrutineers, 
relative to the election of members to serve on the 
Council, received. Notice will also be given that Mr. 
P. J. Robinson, M.Eng., M.I.Mech.E., M.1.E.E., formerly 
City Electrical Engineer, Liverpool, and Mr. F. Forrest, 
M.I.E.E., M.I.Mech.E., M.Inst.C.E., formerly City Elec- 
trical Engineer, Birmingham, have been elected honorary 


| NOTICES OF MEETINGS. 





It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Radio Group: Monday, September 4, 6 p.m., The 
James Watt Memorial Institute, Great Charles-street, 
Birmingham. Chairman’s Address: “ The Past and 
Future of Electronics,” by Dr. W. Wilson (illustrated by 
films). 

INSTITUTION OF THE RUBBER INDUsTRY.—London 
Section: Monday, September 4, 6.30 p.m., Caxton Hall, 
Caxton-street, Westminster, 8.W.1. “‘ The Behaviour of 
Rubber in Mixed Liquids,” by Dr. G. Gee. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
September 5, 6.15 p.m., The Royal Society of Arts, John 
Adam-street, Adelphi, W.C.2. General Meeting. ‘“‘ Some 
Notes on Synthetic Rubber Oil Seal Applications,” by 
Mr. T. C. Stott. 

INSTITUTION OF HEATING AND VENTILATING ENGI- 
NEERS.—Wednesday, September 6, 6 p.m., The Institu- 
tion of Mechanical Engineers, Storey’s-gate, St. James's 
Park, Westminster, 8.W.1. “‘ Unit Heaters,” by Mr. 
G. L. Copping. 

Junior INSTITUTION OF ENGINEERS.—Friday, Sep- 
tember 8, 6.30 p.m., 39, Victoria-street, Westminster, 
8.W.1. “ Engineering in America.” 





NOTES FROM THE SOUTH-WEST. 


CarDirF, Wednesday. 

The Welsh Coal Trade.—Owing to the losses in pro- 
duction due to absenteeism a notice has been posted 
at the South Wales pitheads warning miners not to 
desert their work for hop-picking, harvesting or other 
jobs. The notice states that permission would not be 
granted for such purposes and that to leave was an 
offence which would result in a prosecution. There was 
again a good demand, on both home and foreign account, 
for all classes on the Welsh steam-coal market last week, 
but in view of the acute shortage of supplies operators 
could arrange very little business for delivery over the 
next few months. As a rule, collieries hold sufficient 
business from the high-priority users, who are making 
increasing demands, to account for almost the whole 
of their potential outputs for some months, and in con- 
sequence, ordinary industrial consumers have had to be 
content with such supplies as producers could make 
available for them. Shipments abroad have continued 
on a slow scale, as the necessary export permits were 
only issued in respect of cargoes under Government 
direction for the vital uses in the Mediterranean war 
zones and the bunkering depots. Consumers in Spain 
and Portugal showed a steady attention and, for these, 
shippers had some South African coals to offer. There 
was a sustained inquiry for the large sorts, which, how- 
| ever, were well sold ahead and remained very firm. 
The sized and bituminous smalls were almost com- 
pletely unobtainable for a long time ahead, and with an 
active demand, a very strong tone prevailed. The best 
dry steam smalls were well engaged but some of the 
inferiors were on offer. Cokes and patent fuel remained 
busy. 

Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, the demand for tin-plates and their substitutes 
remained on a moderate scale and was practically 
confined to the home market. It is, however, satis- 
factory to note that makers have a number of orders to 
complete during the current quarter and that, in several 
cases, they are unable to take any more business for that 
period. Steel sheets continue to be in steady demand, 
the rolling mills being still fully employed on essential 
war requirements. Iron and steel scrap is plentiful, 
and as consumers are well supplied, not much new 
business is being transacted. The prices of iron and 
steel products and of non-ferrous metals are as follows :— 
Standard quality coke tin-plates, per box of 108 Ib., 
containing 112 sheets, measuring 20 in. by 14 in., 29s. 9d. 
f.o.r., for home consumption, and 30s. 9d. f.0.b., for 
export. Tin-plates carrying heavier coatings of tin, 
30s. and 30s. 44d. per box, f.o.r., for home consumption. 
Unassorted tin-plate base uncoated plates, 25s. 9d. per 
box, f.o.r., at makers’ works. Galvanised corrugated 
steel sheets, No. 24 gauge, in bundles, 261. 2s. 6d., and 
steel-sheet and tin-plate bars, 121. 2s. 6d., all per ton, 
delivered. Welsh hematite pig-iron, 61. 14s. and Welsh 
basic pig-iron 61. 0s. 6d., both per ton, delivered, and 
both subject to a rebate of 5s. The distribution of 
supplies of metallic tin is controlled and the price of 
the metal, 3001. a ton. The maximum control price of 
fire-refined copper (containing not less than 99-2 per 
cent. of the metal) is 601. 10s. per ton; and that of high- 
conductivity electrolytic copper 621. a ton. The official 
maximum prices of good soft pig lead is 25/1. a ton, and 
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that of spelter 26/. 10s. a ton. 
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UNIT-CONSTRUCTION PIER AND BARGE PONTOONS. 


(For Description, see Page 167.) 
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USE OF FLAT-BOTTOM RAILS ON 
THE L.N.E.R. 


Tue first point and crossing work in this country to 
be fabricated from flat-bottom rails weighing 110 lb. 
per yard was recently laid by the London and North 
Eastern Railway in a running line near London. It 
takes the form of a | in 10 lead with “ C ” type switches 
the design of which, largely based on standard Ame- 
rican practice, was evolved by the Chief Engineer’s 
Department in collaboration with Messrs. Taylor 
Brothers (Sandiacre), Limited, who manufactured the 
parts. Before these were dispatched they were fitted 
up complete, with all the necessary crossing timbers 
to ensure that there would be no difficulty on the site. 
The work of laying was carried out on a Sunday, and 
did not cause any serious interference with traffic as 
no troubles were experienced. 

In points and crossings to this new design the rail 
is mounted vertically, but it is twisted to the normal 
cant of 1 in 20 at the extremities of the lead, this being 
done gradually over a distance of 15 in. Designs are 
being considered to maintain the 1 in 20 cant through 
points and crossings. A feature of the present design 
is the lifting of the switch rail to facilitate its approach 
to the stock rail. By means of a | in 552 gradient in 
the rail approaching the switch the whole 21 ft. length 
of switch rail is raised } in., so that it need not 
be weakened to any considerable extent by being 
cut away at the foot. The top surface of the switch 
rail is planed to allow for this lift, metal being removed 
from the head over a distance of 10 ft. 6} in. back from 
the toe. The switches are of what is known as the 
heel type. The rail fastening consists of hook bolts 
and clips. Elsewhere on the L.N.E.R., plain line 
flat-bottom track has been laid with elastic spike 
fastenings, and a special extractor has been developed 
for enabling spikes of this kind to be withdrawn with 
a minimum of distortion. 

Among the claims made in favour of the use of the 
flat-bottom rail in both plain line and switch and cross- 
ing work are that it is stiffer, both laterally and in a 








vertical plane, than the bull-head rail, and that there- 
fore the maintenance of good track alignment and level 
is easier. With the modern tendency to reduce the 
number of joints by welding rails into long lengths | 
greater lateral strength may be an important factor 
in minimising the possibility of buckling of the track 
in hot weather. The elimination of keys may prove | 
to be an advantage, as may also the larger bearing | 
area of the base of the rail. 





ALUMINIUM-ALLOY Scrap.—The Ministry of Aircraft 
Production have issued a new Direction to the Control of | 
Aluminium (No. 5) Order, 1940. This (S.R. and O. 1944, | 
No. 1,009) removes the maximum prices of aluminium- | 
alloy <crap. 
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TAKING STOCK. 


| Ar the close of the fifth year of the war, the ten- 
dency is natural and the time is opportune to relax 
for a while the intentness with which the people of 
these islands, in particular, are watching the pro- 
gress of Allied arms on the Continent of Europe, and 
especially in northern France, and to review the 
developments that have made possible the remark- 
ably rapid change in the military situation since the 
landing on the beaches of Normandy on June 6. It 
is early yet to attempt any truly comprehensive 
survey and in any case the statistics are not avail- 
able; but it is evident enough that the progress 
made is due, first and foremost, to a concentration 
on the design and most efficient use of weapons of 
war, and to feats of industrial production, which far 
transcend anything that was accomplished in the 
war of 1914-18, hitherto the high-water mark of 
achievement in both of these directions. This 
comparison does not overlook the immense effort 
that lay behind the re-armament of Germany 
between the two wars—an effort that was the more 
remarkable in that it had to be carried out under 
conditions of secrecy; or the building up of the 
military might of Russia to the point of being able 
to withstand the best (or worst) that the German 
war machine could do. In both instances, it is now 
evident, these preparations were spread over a 
much longer term of years than was supposed 
before the outset of hostilities or immediately 
afterwards. The British and American efforts, on 
the other hand, have been concentrated into a 
comparatively short span in each case, and that of 
| Britain had to be developed in the face of an 
imminent risk of invasion, under the handicap of 
jan air bombardment of growing intensity, and 
| subject to the further disabilities of being deprived 
| of many overseas sources of supply and of having 
‘to support military operations in theatres far from 
the home country, which was for a long time the 
principal and sometimes the only available arsenal. 

In the three spheres of production principally 
concerned in the expansion of Britain’s power as a 
warring nation, namely, those of the Nayy, the 
Army and the Air Force, only the first-mentioned 
was provided at the outset with anything like the 
necessary constructional facilities. The shipbuilding 
industry of the country had been at a low ebb for 
years, as an industry, and a large part of its skilled 
labour force had become dispersed ; but most of the 
plant was still available and capable of being brought 
into production fairly readily, and this was an asset 








of the greatest value. Arrangements were in hand 
for considerable expansion of the constructional 
resources of the aircraft industry, and for the pro- 
duction of weapons and other munitions for the 
Army; but many of these were still in the paper 
stage, and, in particular, the recruitment and 
training of labour was a task that had still to be 
undertaken. In both of these departments, more- 
over, provision had to be made for extensive con- 
structional works and the appropriation of suitable 
stretches of country to enable the products to be 
used at all ; a drawback from which naval expansion 
was relatively free. On the other hand, the con- 
struction of ships, and especially of ships of war, is 
inevitably a somewhat slow process by comparison 
with that of land and air munitions, once the 
facilities for the latter are ready for use, which 
tends to offset the initial advantage enjoyed by the 
shipbuilders so far as concerns the delivery of their 
respective products in a state of readiness for 
action. 

Concurrently there arose an increasing need for 
more liberal supplies of materials of all kinds—steel, 
non-ferrous metals and alloys, chemical products, 
etc. ; and of machine tools, fuel and power in their 
various forms, means of transport, housing and feed- 
ing accommodation—all of which had to be provided 
in the face of the constant demands of the Forces for 
recruits, in good time to ensure that they would be 
adequately trained to make use of the military 
weapons as and when these were delivered. To 
meet all these demands on a basis of the types of 
equipment already in service would have been a 
difficult task enough ; but in many branches inven- 
tion was proceeding at such a rate that large addi- 
tional resources were kept fully employed in adjust- 
ing the industrial machine to the production of new 
weapons, tools and apparatus, many of which -are 
still too confidential in character to be described. 
Sufficient has been disclosed, however, to indicate 
how intensive has been the development, and the 
majority of engineers, at any rate, are familiar 
enough with the problems of production to appre- 
ciate the additional industrial burden that a constant 
stream of such novelties can impose. 

In the naval sphere, it is probably true to say 
that the principal changes resulting from the present 
war have been in equipment; the ships remain 
substantially as they were in general types, though 
a few entirely new categories have been introduced, 
especially the various forms of landing craft. There 
have been many adaptations of existing types to 
other than their normal uses—cargo vessels con- 
verted into aircraft carriers, motor launches deve- 
loped into high-speed gunboats and torpedo craft, 
etc., in addition to the usual conversions of liners 
into troop ships and hospital ships ; but the number 
of entirely new types is not large. Escort vessels 
of various kinds, including corvettes and their later 
development, frigates, are substantially unchanged 
in function from the sloops of the previous war. 

There has been a much greater element of novelty 
in the equipment of the new armies, especially in 
their transport, their weapons of attack, and their 
means of communication. A great deal of the 
change thus represented has resulted directly from 
the increasing mechanisation of land forces, but 
some is due also to the great variety of countries 
and climates in which the Army has had to fight in 
this war. Even more, however, may be regarded as 
the crystallisation of hard experience; and how 
potent an influence this has been can be judged very 
readily by comparing the equipment of the forces 
which went first to France, only to retreat through 
Dunkirk and the other Channel ports, with that of 
the troops which opened the so-called Second Front 
on June 6. Some types of their transport vehicles 
have not altered greatly; but their tanks and 
armoured cars, their anti-tank and anti-aircraft 
artillery, their hand weapons, and many other items 
of equipment have evolved into forms which are 
almost entirely new, though often displaying evid- 
ence of an easily traceable ancestry. 

Some indication of the changes that five years of 
war have brought about in the air are summarised 
in the Note on page 173, but here again the 
modifications to equipment are almost more remark- 
able than the advances in the aircraft to which it is 








fitted. A few instances may be quoted, without 





going into any detail. The improvements made in 
the aircraft gun-turret (first developed, incidentally, 
by British technicians, and a powerful factor in 
establishing the present position of the Allies in 
air warfare) are as noteworthy as the enormously 
increased scale of its manufacture. Airscrews have 
proceeded from simple constructions of two or 
three blades to complicated mechanisms having 
four, and (in the contra-rotating type) six blades, 
fitted with power-operated feathering gear to 
vary the pitch in flight or to reduce the head resist- 
ance if an engine fails. Practically all military 
aircraft now have retractable undercarriages, the 
design of which involves the use, in the largest 
sizes, of light-alloy forgings weighing as much as 
250 Ib. each ; and, it is stated, the development of 
another British invention, the crawler-track under- 
carriage, is well in hand and will facilitate the intro- 
duction of even heavier long-range bombers in the 
future. While the power of individual aero-engines 
has been increased greatly, the output has grown 
in still greater proportion; in the last year for 
which figures are available, 60,000 engines were 
built. The speeds of reciprocating-engined fighters 
are to-day well over 400 miles an hour, and even 
higher speeds are obtainable with the new jet-pro- 
pelled machines, now said to be in production. 

The development of a British aircraft industry 
which is producing the equivalent of 60,000 machines 
a year is a task of a magnitude that would have 
been regarded as almost beyond possibility, only a 
few years ago; but it has been done, and that 
without interfering obviously with a corresponding 
expansion in half a dozen other spheres of munitions 
production. The output of motor vehicles, of light 
alloys, of plastics, radio apparatus, and many other 
products for which there existed a considerable 
nucleus of peace-time capacity, has increased to 
an extent that would have been highly creditable 
if the factories concerned had been able to retain 
their pre-war skilled personnel intact ; but most of 
them have not, and the reorganisation thus in- 
volved, coupled with the handicaps of black-out 
regulations, transport difficulties, the necessity of 
dispersing factory units on account of enemy air 
attacks, and the masses of “ paper work ”’ inseparable 
from Government control, make these feats of pro- 
duction truly remarkable. 

It is regrettable in the extreme that more actual 
figures of production could not be given as the 
development progressed, to demonstrate to the 
world at large how the British people have been 
pulling their weight, in the face of difficulties that 
spectators overseas can hardly be expected to 
appreciate ; but the need for caution is understand- 
able enough in a country which has been for years 
within gunshot of enemy-occupied territory. The 
policy of silence thus engendered, however, should 
be relaxed at the earliest possible moment—not 
after the war, when the people of all nations will 
be concerned almost exclusively with problems of 
readjustment to peace conditions and of trade re- 
establishment, but while the war is still the major 
topic. That Britain alone could never have con- 
entrated against the enemy such an overwhelming 
superiority of men and materials as is now crushing 
all resistance on the Continent is a patent fact, 
and no one in this country will withhold from the 
United States in particular the tribute that is due 
to that nation for the creation of their own immense 
production of every kind of war material; but it 
will do British peace-time prestige no good if the 
impression is allowed to grow, unchecked, that 
Britain has been content to rely almost entirely 
on Lend-Lease supplies and on equipment obtained 
from overseas. Moreover, as Mr. E. J. Stettinius 
himself has pointed out, it was the British orders 
for aitcraft and other munitions, paid for in cash 
before Lend-Lease began, which enabled some of the 
most important American factories to expand their 
plant and organise their production so that, when 
the United States did come into the war, the foun- 
dation for a greatly increased output was already 
laid. It is no belittlement of the efforts of others 


to feel occasionally that we have a right to be proud 
of our own, and at the present time, when at last 
Britain is reaping some reward for the long years of 

endurance and preparation, such a feeling seems to 
equire no apology. 
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| ELECTRICITY SUPPLY IN 
| SOUTH AFRICA. 


| Some form of public, or semi-public, control of 
| the electricity supply industry has been introduced 
in many countries, but, as in Great Britain, direct 
| operation by the State has not usually been 
jattempted. The various administrative bodies 
| which have been created have been in most cases 
| very successful and the process of taking the in- 
dustry out of the hands of company undertakers 
is likely to continue. As will be generally realised, the 
formation of some public body to regulate 
the distribution side of electricity supply and to 
supplement the Central Electricity Board’s control 
of generation and transmission is very possible in 
this country after the war. One of the interesting 
present examples of semi-public operation is fur- 
nished by the activities of the Electricity Supply 
Commission of South Africa which has just pub- 
lished its twenty-first annual report. 

The Electricity Supply Commission was estab- 
lished by Government notice on March 1, 1923. 
Its functions were “ the establishment, acquisition, 
maintenance and working of undertakings for an 
efficient supply of electricity to Government depart- 
ments, the South African Railways and Harbour 
Administration, local authorities, companies and 
other persons carrying on industrial undertakings 
or to any persons whatsoever in the Union.”” The 
last item in this clause would apparently permit 
'the Commission to undertake retail distribution, 
| but it has not entered that field. The Com- 
| mission was charged to operate on a commercial 
| basis, in that it had to pay its way, but its under- 
| takings were to be conducted on a non-profit making 
basis, charges being adjusted in terms of the financial 
return. 

The twenty-first annual report pays a tribute 
to the benefit obtained from “ the wide knowledge 
and experience of the late Mr. Chas. H. Merz, 
during the early negotiations which led to the for- 
mation of the Commission.” Actually, we believe 
that the whole scheme was based on a report made 
to the Union Government by Merz and McLellan 
in 1920. The legislation ultimately passed, how- 
ever, went considerably farther than the recommen- 
dations of the report and covered the creation of an 
additional body, the Electricity Control Board, 
the functions of which are somewhat analogous 
to those of the Electricity Commissioners in Great 
Britain. It is necessary for the Supply Commission 
| to obtain the permission of the Board to establish 
new systems or stations or take over existing ones. 
The same permission may, however, be given to 
other bodies, such as town councils and commercial 
companies. This state of affairs resulted in some 
difficult and complicated negotiations in past years, 
but matters have by now been so amicably adjusted 
that the Electricity Supply Commission has become 
the major electricity undertaking in the country. 
In 1942, its sales represented 64 per cent. of the 
total sales in the Union. 
| The position which was created in relation to 
| other bodies may best be illustrated by reference 
|to the Victoria Falls and Transvaal Power Com- 
|pany. The customers of this organisation purchase 
by far the greater proportion of all electricity 
generated in the country. In 1923, the Victoria 
Falls Company desired to construct a new station 
}at Witbank, mainly for the purpose of supplying 
|the gold-mining industry on the Witwatersrand, 
land applied to the Control Board for a licence. 
In a document which he wrote in 1934, Dr. Merz 
stated that “it was essential if the Electricity 
Commission were ever to function that they and 
not the V.F.P. should own the station and develop 
the supply on the cheapest possible basis to the 
mining industry.” Dr. Merz goes on to say that 
“after a hectic period of negotiation” with the 
various parties concerned, he was able to arrange 
a compromise and that final agreement was reached 
in July, 1924. The arrangement come to was that 
|the station should be built and operated by the 
| Victoria Falls Company, but should be owned by 
the Commission. This arrangement is still in 
operation. 

The negotiations in connection with the Witbank 
station did not represent the whole of Dr. Merz’s ser- 
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vices towards the firm extablishment of the Supply 
Board in its present dominating position. In 1923, 
the Railway Administration decided to electrify th: 
Cape Town suburban railways. The Corporation of 
Cape Town had a station at Dock Road from which 
they were supplying the Railway Administration fi, 
workshop purposes and they “ were not particular! 
keen that the Electricity Commission should esta}, 
lish themselves in the Cape Town area.”” The Com 
mission desired to build a station at Salt River to 
serve the railway load. Dr. Merz, who was at that 
time acting as consulting engineer to the Cape Town 
Corporation, made a report as a result of which 
agreement was reached for interconnection of th 
Dock Road station with the Commission’s new Sal: 
River station and for the interchange of power. 
This arrangement is now in operation and althoug) 
the general supply of Cape Town is not in the Com 
mission’s sphere it furnishes bulk supplies to the 
Corporation from the Salt River station. This briet 
recital will illustrate the justice of the tribute paid 
to Dr. Merz in the annual report. It should, perhaps, 
be added that the document by Dr. Merz, from which 
we have quoted, was not written for publication but 
there is every reason to believe that it accurately 
represents the events with which it deals. 

The first activity of the Electricity Supply Board, 
after its formation, was the construction of a smal! 
hydro-electric station at Malieveld Spruit in the 
Eastern Transvaal, not far from the border of 
Portuguese East Africa. This, which contained only 
one 350-kW set, was a temporary installation built 
to furnish a local supply pending the completion of 
the Sabie station in the Sabie River Gorge. 
The Malieveld Spruit station was started up in 
November, 1925, and closed down in May, 1927. 
The Sabie station, which is the only hydro-electri: 
station operated by the Commission, is of onl 
1,350 kW capacity and is far outdistanced in size by 
the great steam stations now in operation. This 
modest beginning is no proper indication of the 
activities of the Commission in its early years. In 
addition to the negotiations in connection with the 
Witbank and Salt River stations, negotiations wer 
also entered into with the Railway Administration 
for taking over the 60,000-kW station. at Colenso. 
Pending the completion of arrangements, bulk 
supply was purchased from the station for resale 
to industrial and other consumers along the route of 
the electrified line between Glencoe and Pieter 
maritzburg, which the station served. Since being 
taken over by the Commission the Colenso station 
has been enlarged and now has a capacity of 
85,000 kW and a further 25,000-kW set is on order. 

The largest stations now owned by the Commis 
sion, of which Witbank is one, have been constructed 
mainly to serve the mining industry, but in addition 
to those already mentioned, there is one at Congella 
which gives a general supply. This furnishes bulk 
supplies to Durban and the railways in the Durban 
area. It was started up in July, 1928, and now has 
a capacity of 98,000 kW. The present capacity of 
the Witbank station is 108,000 kW. 

Witbank first went in operation in 1926, with an 
initial capacity of 60,000 kW, but the great expan- 
sion of the gold-mining industry after 1932 made it 
quite incapable, even in extended form, of dealing 
with the demand. Arrangements were according], 
made with the Victoria Falls Company for the con 
struction of the Klip station on the same terms as 
those employed in the case of Witbank. The Klip 
station, which went into operation in March, 1936, 
now has a capacity of 424,000 kW and is the largest 
steam station in the Southern Hemisphere. 
Even this was not considered to be sufficiently 
large to meet the growing demands of the 
mining industry and before the completion of 
the station arrangements were made with the 
Victoria Falls Company for the construction of the 
Vaal station on the Orange Free State side of the 
Vaal River. This has been designed for an initial 
installation of 108,000 kW and a final one of 
400,000 kW. Three 33,000-kW Ljungstrém sets 
were ordered from Sweden in September, 1939, and 
although they are completed, present conditions 
have made it impossible for them to be delivered. 
Plant ordered later in Great Britain has, however, 
been received and the first turbo-alternator set is 
expected to be put into service shortly. 
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NOTES. 


FichTiInG AIRCRAFT IN THE FirrH YEAR OF 
THE Wak. 


For years, Parliamentary and other inquirers | 


about the progress of British aircraft construction 
had to be content with answers which were no 
answer—that the output in the preceding six months 
was twice or three times the output of the last year 
but one, ete., etc.; the modern equivalent of the 
ancient conundrum about the respective ages of 
Mary and Anne. With the opening of the invasion 
of Normandy on June 6, 1944, there came at last 
one crumb of statistical comfort—the official assur- 
ance that the Allies had at their disposal 11,000 
front-line aircraft. Now, at the close of the fifth 


officially vouchsafed ; not many, and still somewhat 
inclined to relative percentages rather than absolute 
totals, but pleasant to read because they relate 
specifically to the products of the British aircraft 
industry alone. The first point to be made, and one 
of the most striking, is that, at the present time, not 
one of the first-line types which were used by the 
Royal Air Force in 1939 remains in service; the 
names of the types persist in various cases, but the 
“ marks” now in production are far ahead of the 


original bearers of those names in practically every | 


essential feature of a war aircraft. Several famous 
types are going completely out of production to 
make way for newer designs; the disappearance 
of the Swordfish was the subject of one of these 
Notes quite recently ; the Defiant, which did such 
valiant work at Dunkirk, has also gone ; and the last 
Hurricane left the assembly line not long ago, with 
appropriate celebration. In 1939, the typical Brit- 
ish single-seat fighter was a monoplane armed with 
eight rifle-calibre machine guns; to-day, fighters 
carry shell-firing cannon, 0-5-in. machine guns, and 
often rocket-projectors as well, or bombs weighing 
as much as 1,000 lb. each. At the same time, the 
increased power and efficiency of aircraft engines 
has made possible remarkable advances in perform- 
ance; though these can still be described only in 
terms of percentages, the comparison is impressive. 
In one well-known type of single-seat fighter, the 
engine power has been doubled since 1939 with the 
result that, although the all-up weight is 40 per cent. 
greater, the level speed has been improved by 39 per 
cent. and the rate of climb by 80 per cent. Twin- 
engined fighters have been developed which have 
proved to be adaptable to a wide range of duties while 
retaining a very high standard of efficiency; the 
Mosquito is an outstanding case in point, and the 
Typhoon is clearly in the same category. The 
development of the bomber has been equally note- | 
worthy. At the outbreak of the war, the heavy 

bombers of the R.A.F. carried a bomb load of | 
4,000 Ib.—or, over a short distance, 5,000 Ib. 

The present-day four-engined bomber can carry | 
18,000 Ib. and its size makes possible the concentra- 


} 


| 





ENGINEERING. | 








tion and operation. Eventually, it was thought, | feature is that the inventor, unable to make a 
American aid would enable underground coal pro- | drawing himself in the usual way and unwilling to 
duction to be increased by approximately 12 million | disclose the nature of the device to a stranger until 
tons a year. The Mission was of the opinion that|it had been submitted in accordance with the 
|the annual rate of production of opencast coal in | terms of his employers’ suggestions scheme, “ drew ”’ 











| 


| the 


aid of American equipment. 


Great Britain could be raised from the present figure | it in a typewriter. 
of 10 million tons to 18 million or 20 million tons with 
This was on the|and the three views—plan, an elevation of the 
| cesta iton that all the equipment now allocated, 


|or recommended for allocation, would be received 


| and put into operation. 


It was not expected that 


the whole of the increase could be brought about in 


| one 


| year ; 
| cons 


idered to be 15 million tons. 


| 
| of 20 million tons could be maintained for only about 


| 


the limit for the next 12 months was 
The total amount 
| of opencast coal to be mined was estimated to be 
| 80 million to 100 million tons so that the annual rate 


rear of the war, a few more comparative fig | Gsew yours. | Tie Eebeur ctustine was recaguient 
ye ’ I ures are | as complicated, involving problems of long standing, 


| but no antagonism seemed to be shown by miners 


|to the installation of American machinery or to 
changing the system of mining. The opinion of the 


| Mission was that British labour recognised mechani- 
sation as being the only way to achieve additional 
| coal production during the present critical shortage. | 


DEMOBILISATION OF ENGINEERING TRADE 
DILUTEES. 
| “ Demobilisation,” before the present war, was 
a term which was tacitly understood to mean the 
return to civil life of men embodied in the fighting 
Services, but the introduction of industrial con- 
scription renders it applicable also to civilians who 
are engaged in occupations which, but for the war, 
would have been closed to them. Some of them, no 
doubt, would be glad enough to remain in their 
war-time occupations after the present emergency 
has passed, but this would be contrary to the under- 
standing reached with the trade unions at the out- 
break of war, that such special relaxations should 
be temporary only. Other difficulties have arisen, 
however, in some cases where supplies of labour 
have become surplus to requirements, and a state- 
ment has been issued jointly by the Engineering and 
Allied Employers’ National Federation and the 
Amalgamated Engineering Union, making it clear 
that, “‘ where there is necessity to reduce personnel 
in works where registration has taken place under 
relaxation agreements, the employers accept the 
principle that the names of dilutees should first 





| be submitted to the National Service Officer for 


removal.” 


Buryp Man’s River-Sortine DeEvIcE. 


From time to time we have referred to the efforts 
that have been made by the Ministry of Labour 
and National Service to find suitable openings in 
industry for the employment of blind persons. 
These efforts have met with considerable success, 
due largely to the well-known fact that the loss of 
sight is accompanied so often by a sharpening of 
the other senses and the development of a marked 


tion of two-thirds of that load in a single bomb.| ingenuity in overcoming a handicap which is 
Concurrently with this great advance in design and generally regarded by those who enjoy full vision | and refining is expected to show an increase of 
construction, the effective radius of action has been as a much more serious deprivation than the loss| 16 million dollars this year. An old pipeline will 
of hearing. An excellent example of this ingenuity | be improved, a large refinery is to be built near 


increased from 600 miles to 1,500 miles. 


Tae Unirep States Coat Mission To Brrrarn. 

The United States Coal Mission, which recently 
visited the United Kingdom, has now drawn up its 
report and issued a summary of its findings. Interest 
was centred in American equipment that had come 
to this country under the Lease-Lend agreement for 
developing new “strip” or opencast mines and for 


mechanising old deep mines. The general impres- | 


sion was that excellent use was being made of Ameri- | 
can machinery wherever possible, but that several 
physical problems had to be solved in the deep 
mines before it could be widely adopted. It was 
estimated that, of some 190 million tons current 
annual underground production, about 40 million 
tons could be advantageously produced without 
much trouble by American methods. Mechanisation 
for producing the balance of 150 million tons would 
have to take place gradually after carrying out 
extensive alterations in mines and mine methods. 
A considerable amount of American underground 
mining machinery had not yet been brought into 
use, largely due to shortages of labour for its installa- 








| is described in the current issue of the Production 
land Engineering Bulletin, the monthly journal 
| produced under the joint auspices of the Ministry 
of Production and the Ministry of Labour A 
| former piano-tuner, blind from infancy, had been 
employed for some time to sort rivets at an aircraft 
| factory. With the idea of speeding up the sorting 
| of rivets in accordance with their lengths he 
| devised a simple apparatus consisting of a stepped 
gauge located beneath a central slot in the lid of a 
wooden box, the remainder of the space within the 
box being divided into compartments, each with a 
hole in the lid, opposite to one of the steps in the 
gauge. In using the apparatus, a rivet is slipped 
into the slot at the end where the lowest step, in 
the gauge is situated and, supported by its head, 
which rests on the edges of the slot, it is then 
moved along the slot until its point encounters 
one of the steps. It is then picked out of the slot 
and dropped through the adjacent hole into the 
compartment corresponding to that step. The idea 
is ingenious encugh in its simplicity and has proved 
very effective in practice ; but the really remarkable 





| Way. 


The regular spacing of the 
machine avoided the need to measure with a scale, 


| stepped gauge, and a “general arrangement” 
combining the two—which are reproduced in the 
Bulletin, show how effectively this difficulty of 
measurement was overcome. The box is designed 
to sort rivets of lengths from # in. to } in. The 
compartments are formed as drawers to facilitate 
the removal of the sorted rivets. In practice it is 
found that a blind sorter can judge the approximate 
length of a rivet by feel with considerable accuracy, 
after he has had a little experience, so that he 
quickly learns to drop it into the slot near the 
appropriate step in the gauge, thus saving time. 
|There are other methods by which blind men 
}can sort rivets, but the one described above is 
unique, so far as we are aware, in being “ drawn ” 
to scale by its sightless inventor. 





INDUSTRIAL DEVELOPMENT IN MEXICO. 


| An economic revolution of great significance has 


been in in Mexico during the past five 
years, and the end of the war will find that country 
well advanced on a programme of planned industrial 
development. Light industries will be in a strong 
position to compete for the domestic and export 
business, and the demand for heavy industrial 
equipment will be substantial. Mechanisation and 
technical improvements in agriculture are expected 
to balance the rapid trend toward manufacturing 
and service enterprises. In 1939, Mexican business 
activity was rising steadily from the doldrums which 
followed the expropriations of the mid-’thirties. 
Between 1929 and 1941, the Mexican nation 
income nearly trebled ; it rose 7 per cent. more in 
1942, and since then a further increase has been 
noted. Railroad rehabilitation and construction 
have been accelerated by a United States technica] 
mission. The tonnage hauled and the number of 
passengers carried have risen sharply, freight 
traffic increasing from 9,600,000 tons in 1938 to 
13,800,000 tons in 1943, and passenger journeys 
in the same period from 17,000,000 to 22,800,000. 
The production of electrical energy has risen 5 per 
cent. during the war, but shortage of power has 
been acute in some areas. A ten-year electrification 
programme, to cost 60 million dollars, is well under 
Five new power plants are being built. 
Mining, traditionally a major source of Mexican 
wealth, has also had a big increase in output ; 
between 1938 and 1941, copper production in- 
creased 16 per cent., tungsten 28 per cent., anti- 
mony 38 per cent., and mercury 171 per cent. 
One reason for these increases is that the United 
States contracted to purchase Mexico’s exportable 
surpluses of mercury, tin, zinc, manganese, lead, 











tungsten, and antimony. Petroleum production 


Mexico City, and much needed exploration and 
improvements in the oilfields will be made. Domestic 
oil consumption rose 73 per cent., between 1938 
and 1943. Mexico’s coal, iron, and alloy mineral 


|resources are capable of supporting an iron and 


steel industry large enough to meet all domestic 
requirements and to enter into export markets. 
Before the war, production met barely half of the 
domestic needs, but war-time expansion has been 
comparable with pre-war imports (150,000 tons). 
Manufacturing also has increased greatly. The 
output of Mexico’s eight cement factories increased 
from 537,000 metric tons in 1941 to 744,000 tons 
in 1943. Before the war, the rubber industry used 
6,000 tons of imported raw rubber annually. By 
agreement between the Mexican Government and 
the Rubber Development Corporation, Mexico will 
receive, during the current year, 200 tons of natural 
rubber, 110 tons of synthetic, and 31 tons of re- 
claimed rubber monthly from the United States. 
Guayule production in Mexico in 1940 amounted to 
6,000 tons, advanced to 8,000 tons in 1943, and is 
expected to reach 12,000 tons this year. 
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FIFTH YEAR OF THE 
WAR AT SEA. 


By Apmirat Sir H. W. Ricumonp, K.C.B. 


THE end of the fourth year of the war had seen a 
solid improvement in the situation of the Allies at 
sea. The end of the fifth year shows what may be 
not improperly called a transformation. The fall 
in the losses of shipping, which had definitely begun 
during the summer of 1943, has been maintained. 
More than 500 German submarines have been sunk 
in the course of the war and, during the last few 
months, the number disposed of was stated officially 
to be “substantially greater” than that of their 
victims. Battles on land attract a natural atten- 
tion. The many battles that have been fought at 
sea with the U-boats deserve an equal attention, for | 
without them the battles on land would not have | 
been fought and won. Thus, in November last, a| 
battle lasting eight days was fought in which the | 
Allied sea and air forces sank six submarines. Two | 
more actions were fought in December against strong 
enemy groups. In January, a four days’ battle took 
place off the Spanish coast, in which Coastal Com- 
mand craft from Gibraltar, the Azores and home 
waters drove off the enemy attacks. An eleven | 
days’ battle, in which surface and air craft co- 
operated, took place in the approaches to Gibraltar 
against U-boats trying to enter the Mediterranean. 

The U-boat campaign is not confined to driving 
off the attackers of convoys; the forces now avail- 
able are sufficiently numerous and well provided to 
pursue an active and continuous offensive. At last | 
the necessary number of both small surface craft, | 
carriers and shore-based aircraft have been produced | 
and assigned to this task. The error of assuming | 
that there were other services of greater importance 
than securing the command of the sea has been made 
manifest. The campaign has aptly illustrated the 
doctrine that sea power is constituted of three 
elements—fighting craft on, above and below the 
surface of the sea, bases, and shipping with a ship- 
building industry behind it to augment and replace 
fighting and transport vessels of all kinds. 

In the North Sea and Arctic convoys have con- 
tinued to sail in spite of the favourable positions held 
by the enemy. Neither U-boats nor aircraft, sup- 
ported though they have been by surface units, have 
been able to stop the flow of supplies to North 
Russia. Two threats to the route have been elimi- 
nated. The Tirpitz, damaged by midget submarines 
in her anchorage on September 22, had been suffici- 
ently repaired to attempt the voyage to a German 
port in the Baltic when she was attacked by the 
Fleet Air Arm and hit by a number of heavy bombs 
—possibly as many as 16. Her reappearance as a 
fighting unit now appears improbable. In the end 
of December the Scharnhorst, putting to sea to} 
attack a north-bound convoy, was brought to action | 
by its escort—the battleship Duke of York, a cruiser 
squadron and a destroyer flotilla—and was sunk. | 

Though severe losses have been inflicted on the 
submarines, the U-boat flotilla, in the words of the 
Prime Minister, is still ‘* of impressive size.”” Never- 
theless, it was unable to prevent or appreciably to | 
affect either of the invasions of France. Since Mr. 
Churchill spoke, the powers of that flotilla have been 
greatly curtailed by the loss of the bases in France. 
The capture of the enemy’s naval bases has always 
figured largely in our desires, but never have we 
been able to do what has now been done or is in the 
course of completion, namely, to capture all the 
major bases in the western Channel, on the coasts of 
the Atlantic, and in the Mediterranean—Cherbourg, 
St. Malo, Brest, Lorient, St. Nazaire, Rochefort, 
Toulon and Marseilles. Such attempts as the sub- 
marines made to interrupt the passage and supply 
of the army across the Channel did no more than 
cost the enemy 17 U-boats ; and the skilled work of 
the minesweepers and other agencies overcame the | 
immense system of underwater obstructions on 
which the Germans had expended so much ingenuity | 
and labour. Light surface craft—E-boats and R- 
boats—have also failed to arrest the operations. | 

The rigour of the blockade has steadily increased ; 
Germany is now thrown back almost entirely on her 
own resources, and those are dwindling. The 
attempts made by the two Powers, Germany and! 
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Japan, to make good each other’s deficiencies in 
materials have met with scant success. Japan sent 
oil, tungsten, tin, rubber and quinine in fast blockade 
runners; Germany sent precision tools and ball 
bearings to Japan. The Allied reply was a well 
organised patrol of the Bay and western approaches 
by means of long-distance shore-based aircraft and 
cruiser formations. Some blockage runners got 
through, but 15 were sunk. A flotilla of 13 German 
destroyers, sent out to escort a vessel with, pre- 
sumably, a particularly important cargo, was caught 
by two British cruisers and pursued back to port 
with a loss of three of its number. The plain 
evidence which this and other interceptions afforded 
may well have dissuaded enterprising merchants in 


| Spain and Portugal from risking their ships on this 


sort of business. Only 1} per cent. of the combined 
Spanish and Portuguese tonnage has been engaged 
on this traffic. Since the occupation of southern 
France, the one channel of supplies from the Penin- 
sula, which remained open when the sea was too 
dangerous a route, has been closed. On the other 
hand, the inability of the Allies to exercise control 
of the Agean, in consequence of the German occupa- 
tion of Greece and the Dodecanese, enabled the 
Germans to transfer a number of light craft from the 


| Black Sea to the Mediterranean, until strong repre- 


sentations to Turkey caused the Convention to be 
better observed. 

In the Mediterranean, the principal tasks of the 
Allied sea forces have been to transport the land 
forces to Italy and support them with gunfire and 
stores, and to cut the German sea communications 
in the A2gean and the Adriatic. The surrender of 
Italy on September 8 removed the opposition of the 
Italian Navy. In the course of the war it had lost 
one old battleship (the Cavour), 14 cruisers, 50 
destroyers, 40 torpedo boats and nearly 90 sub- 
marines; and one modern battleship, the Roma, 
was sunk by German aircraft while on her way to 
give herself up at Malta. The remaining units, it is 
understood, are now operating with the Allied fleets. 
In the landings, and subsequently, the battleships, 
cruisers and destroyers have been actively and 
effectively employed. Battleships prepared the way 
for the landing at Reggio; battleships and cruisers 
gave timely support during critical phases of the 
fighting at Salerno and Anzio in which some cruisers, 
including the renowed Penelope, were lost; des- 
troyers, as always, were ubiquitous. 

In the eastern seas, the transformation in the 
situation is even more marked and impressive. 
Last September, the Japanese were in possession of 
five-sixths of the northern coast of New Guinea and 
of the ring of islands running from the Solomons 
and Gilberts through the Marshalls and Carolines 
to the Philippines. They had secure bases from 
which their naval forces protected the supply lines 
of the armies in the whole length of the New Guinea 
“front,” and they possessed shipping enough to 
maintain those armies. Though the tide of Japanese 
success had reached this point, it was now on the 
turn, for the command of the sea had begun definitely 
to pass into the hands of the Americans. In Octo- 
ber, an American expedition landed in the Solomons 
and captured Kolombangara. In November, the 
Japanese were thrown out of the Gilberts and 
another important island in the Solomons, Bou- 
gainville, was invaded. A Japanese squadron, 
attempting to intervene, was defeated with a loss 
of some four or more vessels. In December, the 
Allies moved farther westward, making a landing 
in New Britain which threatened the main Japanese 
base, Rabaul; and a continuous series of bombard- 
ments by air and sea was maintained on that base 
which damaged the shore establishments, sank 
shipping, both naval and transport, destroyed over 
600 aircraft, and, as a result, rendered the base 
untenable. The Japanese sea and air forces which 
had defended the supply lines of the armies in New 
Guinea were now without protection. 

In the same month, the sea forces under Admiral 
Nimitz, of the United States Navy, were beginning 
to soften the defences of the Japanese positions in 


| the Marshalls, bombing them severely ; and, in the 


end of January, land forces were put ashore which, 
after a most hazardous beginning, captured the 
island of Kwajalein. By February, the isolation of 
the Solomons was almost complete. In the southern 














area, a large Japanese convoy was cut to pieces by 
aircraft in the Bismarck Sea. Spectacular event, 
followed in rapid succession. From the Marshalls, 
Admiral Nimitz struck quickly at the great naval 
base of Truk, where, it was hoped, the Japanese 
fleet would be found; but the fleet had already 
departed to some safer port. More of the Marshaij 
Islands were occupied, however, another important 
convoy in the Bismarck sea was destroyed, and a sea. 
borne expedition captured the larger part of the 
Admiralty islands, thus giving the Americans a base 
farther to the west as well as depriving the enemy of 
this position to the detriment of their power to 
supply their armies in New Guinea. Command of the 
sea enabled a series of further “ leapfrog ”’ move. 
ments to be made, cutting off the Japanese forces at 
Wewak, occupying Hollandia, capturing the Schou. 
ten Islands, and, finally, reaching the extreme 
western tip of Dutch New Guinea at Sorong. By 
the end of May, the American command could 
estimate that a quarter of a million Japanese troops 
had been cut off or destroyed in the various positions 
from the Solomons to Sorong, over 300 supply ships, 
and 2,300 barges and small craft sunk, and over 
5,000 aircraft destroyed, and that nine out of ten 
of the vessels attempting to run supplies to the 
armies were being intercepted. At the same time, 
American and British submarines in the Pacific and 
the Indian Ocean were sinking Japanese ocean-going 
tonnage. Japan began the war with some seven 
million tons. More than a third of this has been 
eliminated and though Japan was able to lay hands, 
in the early stages of the war, on no small quantity 
of Allied tonnage and will have replaced some of 
these losses by building, her shipbuilding capacity 
is not equal to the task of maintaining a tonnage 
equal to the demands upon it. 

In June, the thrust to the westward took American 
troops ashore on Saipan and bombers to Halmahera, 
two steps in the direction of the Philippines. A 
Japanese battle-fleet attempting to interfere with 
the invasion of Saipan was intercepted and damaged. 
It retired to the safety of the China Sea, and Saipan 
fell. Guam followed almost immediately in August. 
and Japan now sees the Philippines menaced from 
Guam and Saipan, some 1,500 miles to the eastward, 
and by MacArthur’s forces in New Guinea. At the 
same time, bombers from the mainland of China 
have carried out raids on Nagasaki and the steel 
works in Kiushu, raids which can be made both 
more frequent and heavier from the bases in the 
Carolines. A Japanese convoy was wiped out by an 
American carrier force near the Bonins on August 6. 

Thus, in twelve months, the “* front ’’ in the Pacific 
has been forced back some 1,800 miles in the north 
and 2,400 miles in the south. The fears of Japan 
are now not only for the safety of the cities and 
factories in the home area but also for the com- 
munications with the occupied territories in the 
south. Those communications will be irrecoverabls 
cut if an Allied fleet secures a base in the Philip- 
pines and a British fleet, strengthened by ships 
set free from the European theatre, operates in the 
south, as it will be able to do when troops are avail- 
able to acquire a base. 

The end of the fifth year, therefore, finds Japan 
in jeopardy. In the course of three years of war 
she has lost two battleships which she has replaced 
with two, possibly three, of new construction ; seven 
or eight aircraft carriers, 20 to 30 cruisers, and 6) 
to 70 torpedo craft. New construction will have 
replaced some, but by no means all of these vessels. 
and this diminished navy finds itself about to be 
confronted with the combined navies of the United 
States and Britain. There is little wonder that the 
Japanese should wish to limit the action of their navy 
to home waters where it can receive the greatest 
help from shore-based aircraft and where the Allies 
will be farthest from their bases. In that position. 
the enemy may hope to cover their communications 
with China north of the Yangtse, and with Korea 
and Manchuria ; but this means abandoning all they 
have seized in the south and the almost certain loss 
of the armies in those parts. It is not to be supposed 
that the northern communications will remain long 
in operation when submarines and aircraft have the 
support of the larger surface ships in the Yellow Sea 
and the Sea of Japan ; but there is still a long wa) 
to go before this situation is reached. 
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LETTER TO THE EDITOR. 


THE LATE MR. WILLIAM FIFE. 
To THe Epiror oF ENGINEERING. 


Sim,—I have read the obituary notice of the late 
William Fife of Fairlie published in your issue of 
August 18, on page 135, with much interest, as, 
during the period of his greatest successes as a 
racing yacht designer I was more or less closely 
associated with the pastime which he served. 
{ remember nearly all his biggish cutters, including 
the “ forties”’ and “‘ twenties,”” and also shared 
the enthusiasm of his Largs neighbours — no 
mean experts — for some of his smaller craft. 
But the fact which “sticks in my mind” most 
firmly in assessing the value of his successes as a 
whole, is that in the nineties of the old century, he 
was one of a group of extremely able racing yacht | 
designers. During the period, George Lennox 
Watson designed, and Messrs. Henderson of Meadow- 
side built, Valkyrie I, Valkyrie LU, Britannia, | 
Valkyrie III, Meteor, and Sybarita ; Soper designed 
and a Southampton firm built Satanita; and Fife 
designed and Messrs. Inglis of Pointhouse built | 
Ailsa. Designers of smaller racing yachts were fairly 
numerous and included, besides Watson and Fife, 
Sibbick of Cowes and, I think, Charles Nicholson of | 
Gosport and Arthur Payne of Southampton. 

Valkyrie I was intended to be a challenger for | 
the America’s Cup, but the negotiations fell through, | 
and she was sold to, if my memory serves, an Italian. | 
Valkyrie II and Valkyrie ILI were, of course, actual 
challengers, and were followed in due course by 
Shamrock I, designed by Fife and built by Messrs. | 
Thornycroft in part of the old Samuda yard at | 
Millwall ; Shamrock TI, designed by Watson and built | 
by Messrs. Denny, Dumbarton; and Shamrock III, 
designed by Fife and built by Messrs. Denny. 
Thereafter, the task of attempting to recover the 
America’s Cup returned to the south, where the | 
fourth and fifth Shamrocks and Mr. Sopwith’s 
Endeavours were designed by Charles Nicholson | 
of Messrs. Camper and Nicholson, Gosport. Mr. | 
Nicholson also designed and Messrs. Camper and | 
Nicholson built the famous Velsheda. 

Other large racing yachts designed by Fife and | 
built at Fairlie were a 23-metre Shamrock, which 
was not intended to bea challenger, and the 23-metre 
White Heather. I cannot recall any Fife schooners. | 
The most impressive American schooner seen in 
this country in my time was the Herreshoff-designed 
Westward—a truly remarkable yacht. For a time, 
American schooners were numerous at Kiel and 
one or two Germans acquired examples, including 
the Kaiser, who, however, soon disposed of his 
and ordered one, designed by Max Oertz, from a 
German firm. The most conspicuous British con- 
tributor to this schooner revival was Nicholson, 
who produced the highly successful Margharita. 

William Fife belonged to the third generation of 
the Fifes of Fairlie, and was probably the most 
distinguished member of the family. His father 
was no mean judge of the form of a yacht. The 
business was founded by the grandfather, and, 
curiously enough, considering their fame as builders 
of racing yachts, one of the earliest Fife products was 
a steamer. In 1814 they constructed the Industry, 
the seventh steamship built on the Clyde. Like) 
Charles Nicholson, William Fife was a skilfi 
handler of racing yachts, large and little. 

The most consistently successful of the Fife- 
designed yachts was, perhaps, Isolde, which was 
owned by Peter Donaldson and sailed by Archie 
Hogarth. When he was designing Shamrock I, 
Fife got together several block models and invited 
Hogarth over from Port Bannatyne where he lived 
to have a look at them. It was soon fairly evident 
which one Fife preferred and which one Hogarth 
preferred. Hogarth assumed that all the models 
were new, but always when one was pressed upon 
his attention, he looked at it for a little, then laid 
it down and picked up one which appeared par- 
ticularly to attract him. “ Archie,” said Fife at 
last ; “* you are, indeed, obstinate ; that’s your own 
boat.” 

Wallington, Surrey, Yours faithfully, 
August 20, 1944. R. H. M. 
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COKE-BURNING DOMESTIC GRATE. 


Tue burning of gas coke in an ordinary domestic 
open grate is by no means a recent practice, but it is 
one which, in many instances, has proved inefficient, 
troublesome and disappointing. This, in the main, is 
because coke as obtained from the gas retort or the 
eoke oven has a high ignition temperature ; it must be 
raised to between 550 deg. C. and 600 deg. C. before 
it will ignite and must be maintained at that tempera- 
ture while burning. Some success in utilising this high- 
temperature coke as a domestic fuel can be attained 
by using a mixture of bituminous coal and coke, 
but such a fire needs a great deal of attention and has 
other drawbacks. In any case, this practice largely 
negatives one of the most important reasons, in the 
civic sense, for burning coke, which is the reduction of 
atmospheric pollution, since coke used by itself and 
properly burned, produces no smoke. It is well known 
that post-war planning includes the building of many 
more houses and most people will agree that if such 
houses can be fitted with grates adapted to burn smoke- 
less fuel the atmosphere will be, at the worst, no more 
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polluted than it is at present. Of the present prepared 
smokeless solid fuels, however, most are either in too 
short supply or too expensive, or both, though ordinary 
gas retort and oven coke is normally plentiful and the 
output can be increased when necessary. The best 
solution, therefore, is to provide a domestic grate in 
which coke of the latter type can be burned effectively. 

The grate illustrated on this page, which has been 
designed for this purpose, is the result of extensive 
experimental work at the Fulham laboratories of Messrs. 
Gas Light and Coke Company, Horseferry-road, Lon- 
don, 8.W.1, The grate has thus been named the 
‘Fulham ™ grate. In external appearance, the new 
coke-burning grate is at least as neat as the average 
modern type of basket grate, while the untidy littered 
hearth of the older type is eliminated. Referring to 
the illustration, the back and sides of the grate are of 
moulded firebrick. The back a, is set in a mass of 
rubble and weak cement c, the joint between the two 
consisting of a strawboard sheet b, } in. thick, to take 
up expansion. The upper part of the grate consists of 
a moulded “ chairbrick”’ d, the bottom of which is 
slightly set back from the lower part of the grate and 
rests on a bed of tiles. It is surmounted by loose 
firebrick e, which constitutes the back of the flue 
outlet ; the front of the outlet is formed by the concrete 
lintel f. The lintel is faced with decorative glazed tiles, 
which are continued down the sides and are coleured 
and shaped according to taste. 

The grate proper, that is, the structure which con- 
tains the burning fuel, consists of the following parts. 
In the first place, there is a cast-iron frame g, adjustable 
so as to fit closely to the firebrick back and having 
sloping sides so as to direct the ash to the removable 
ashpan h. Connecting straps join the frame g to the 
front of the grate i, which is pulled tightly against the 
firebricks at the sides to prevent air entering the ashpit 


at these points. Along the front of the grate is a 
moulded firebrick j, which so reduces the rate of 
conduction of heat from the base to the front of the 
grate that the coke is kept hot, the result being that 
on lighting up the ignition temperature of the fuel is 
quickly reached. When the fuel is fully alight, this 
firebrick front increases the radiant efficiency of the 
coke, with a resulting net improvement of 17 per cent. 
compared with an unfaced grate. The front frame i 
carries a shelf k, on which the front edges of the fire- 
bars / rest. Probably the most important individual 
feature of the grate is the means for controlling the 
admission of primary air entering below the firebars. 
The front of the grate i has a machined face, against 
which is secured, by wedges, the removable louvred 
front m. The bottom seal is provided by the strip n, 
which is tapered off inside the grate to facilitate ashpit 
and hearth cleaning. The louvre openings, the form 
and area of which have been determined by experiment. 
are covered by the damper 0, which is opened and closed 
by manipulation of the lever p. The damper is shown 
fully closed in the illustration, in which position the 
whole space under the firebars is, for all practical pur 
poses, airtight. The fitting q indicates a gas burner, 
which is used for the initial ignition of the coke. 

As regards operation, on starting a fresh fire the 
front of the grate is removed and the ash from the 
preceding fire is raked through the bars into the ash- 
pan, the cinders being left on the grate, which is then 
filled with coke, the amount varying from 8} lb. to 
11 lb. according to its type. The ashpan is then 
removed for emptying and the gas burner lighted, the 
ashpan being replaced but the front of the grate being 
left off. After about 15 minutes to 20 minutes, the 
gas is turned off and the grate front is replaced with 
the damper fully open. A freely-burning full fire is 
obtained in about 40 minutes from the time of lighting 
the gas, though, if a drawplate be used, gas ignition is 
only required for 10 minutes and the fire burns up 
to full heat within 20 minutes. This effect of a draw- 
plate emphasises the importance of the primary air 
supply, for in subsequent burning the rate of com- 
bustion can be controlled, without the drawplate, 
wholly by the ashpit damper, provided the fireplace 
opening is not less than 20 in. high. When the primary 
air is wholly cut off by fully closing the damper the 
standard 16 in. wide grate has an average burning rate 
of about 1} Ib. per hour, to heat a room with a floor 
space of 16 ft. by 12 ft. in winter. The rate of com- 
bustion is adjusted as required by manipulation of the 
damper and it is stated that on the coldest day the 
fire will need replenishing at intervals of between 
2 hours and 3 hours only, and when banked up it can 
be left for some 6 hours without recharging. This 
is best effected by drawing the glowing coke to the 
front of the grate and putting in the new supply at the 
back. A poker should not be used more than is 
necessary to induce the ash to fall through the bars 
into the ashpan. 

Some particulars of a test run of just over 9 hours 
may be given. The coke used was gas coke with a 
bulk density of 22 lb. per cubic foot, an ash content of 
10 per cent. and a moisture content of 6 per cent. The 
grate was a standard 16 in. one. Ignition was started 
by keeping the gas burner alight for 17 minutes, during 
which 14 cub. ft. of gas was consumed. The initial 
charge of coke was 11 lb. After $ hour the fire was 
burning up and at the end of 1 hour it was hotter than 
was really required. It was accordingly regulated by 
damper and the heat output maintained at an average 
of 7,970 B.Th.U. per hour for 3 hours 33 minutes. At 
the end of this period, the fire was raked and re- 
charged with 7 lb. of coke with a temporary drop in 
heat. emission. After this, combustion was regulated 
for 4 hours 12 minutes to give an average heat output 
of 7,780 B.Th.U. per hour. The remainder of the 
time was occupied by allowing the fire to die down, 
the residue above the bars at the end of the test being 
2 Ib. Over the whole period of the test fuel was con- 
sumed at an average rate of 1-72 Ib. per hour, which, 
it is stated, involved a cost of less than $d. per hour. 
The radiation efficiency was 34 per cent. In order to 
give some idea of the scale of the heat output, it may 
be noted that, when the fire is banked by closing the 
damper completely, the output is about 4,500 B.Th.U. 
per hour, which is enough to keep the room warm and 
ready for occupation. A moderate fire emits about 
6,000 B.Th.U. per hour and a fierce fire some 10,000 
B.Th.U. or more. 





CARBURETTED WATER-GAS PLANT.—Messrs. Ashmore, 
Benson, Pease and Company, Limited, Stockton-on-Tees, 
have sent us a leaflet describing an automatically- 
operated carburetted water-gas plant recently installed 
by their associated company, The Power-Gas Corporation, 
Limited. The plant, which has been installed in a 
Scottish gasworks, has a daily capacity of 500,000 cub. ft. 
of “ blue ” water gas. It is of the “ back run ” type and 
embodies the latest development of ignition dome 
chequerless carburetter with opposed-oil injection. 
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NOTES ON NEW BOOKS. 


Semejanza Mecdnica y Experimentacidén con Modelos de 


Buques. Tables compiled by M. Lopsz-Acevepo. 
Madrid: Centro de Estudios y Proyectos de la 
Direccién de Construcciones e Industrias Navales 
Militares. 


Tue author, who is Director of the El Pardo experiment 


tank, explains that he is writing a comprehensive 
treatise on ship-model experiments, but, pending its 
completion, decided to issue this volume of tables 


separately, there being a demand at present for such 
information. The conclusions reached at international 
congresses of experiment tank directors have been 
taken into account, as well as investigations by Prandtl, 
Schlichting and others, in an endeavour to make the 
book up to date. Nevertheless, the work of the 
Froudes must be regarded as providing the basis for all 
tank work and Froude formule naturally find a place 
in this book. As would be expected, the author 
inclines to the use of the metric system of units, but 
has included a number of tables employing British 
units, in view of the great importance of the con- 
tributions to the subject from Britain and the United 
States. There is a section on recent results obtained 


one dealing with definitions and terms used in the 
work. To keep the book within a reasonable size 
only such matter has been included as might prove 
serviceable in experiments in any existing tank installa- 


tion, the author omitting those relating exclusively to 


a particular tank. 


Diesel Electric Shunting Locomotives. 
B.E. London: George Newnes, Limited. 
7s. 6d. net.] 


Tuts book has been written for drivers, maintenance | 
fitters, electricians and others upon whom the satisfac- | 
tory operation of the Diesel-electric shunting engine | 
The chapters consist mainly of | 
descriptive matter, the construction and purpose of | 
different components being discussed in simple terms. | 


ultimately depends. 


Hints on maintenance are given throughout the main 


| referred to, they do not invalidate the rest of the 
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LABOUR NOTES. 


SPEAKING at a conference in Manchester, organised 
by the Lancashire and Cheshire Federation of Tradex 
and Labour Councils, Mr. E. W. Bussey, general secre 
tary of the Electrical Trades Union, said that the fear 
that the statutory regulation of labour would do away 
with the need for trade unionism and seriously under. 
mine its functions, had not been realised. On thy 
contrary, the status and prestige of the trade unions 
never stood so high as they did to-day, and they had 
been able to preserve their essential powers and fune. 
tions. Had it not been for the unions, the measures 
originally contemplated by the Government would 
have established a system of statutory regulation of 





text, which, in general, is informative, and _ illus- 
trated by line drawings of good quality. The book is 
a compilation of contributions by six authors, among 
whom are Mr. A. W. Judge, Wh.Sc., who is responsible 
for four of the ten chapters, and the editor, Mr. J. 8. 
Murphy, who has written two, dealing respectively 
with “Machines and Tools” and with “ Press Shop 
Practice.” There is an earlier chapter, however, on 
“* Machines for Sheet Metal Work,” and drawings and 
descriptions of machines are to be found in several 
other chapters ; a dispersion which is open to criticism, 
but difficult to avoid when arranging the work of a 
team of writers. A good feature is the number of 








| (vol. 155, page 242, 1943). 
in tests of hulls and propellers and a preliminary | 


By V. Frveean, 
[Price | 
|a@ more complex one, if there is sufficient experience to 
show how it should be used, and what values should be | 


practical shop “ wrinkles,” many of them illustrated 
by excellent sketches. 


The Steam Locomotive. 
Economics. By Raven P. Jonnson, M.E. New 
York: Simmons-Boardman Publishing Corporation. 
[Price 3-50 dols.] 


Tuts is the second edition of a book that was first 
published in 1942 and reviewed later in ENGInBERING 
The author, who is chief 
engineer of the Baldwin Locomotive Works, deals with 
design and operation in a strictly practical manner, 
such calculations as are given being of a relatively 
simple nature, to meet the day-to-day needs of the 
drawing office, works, and running shed, and containing 
nothing that should be * over the heads " of men whose 


| experience includes two or three years’ attendance at 


night school. Highly qualified designers and research 
workers may regard the methods of the author as 
sketchy, but they would probably admit that a simple 
formula will often serve some specific purpose as well as 


given to its constants and coefficients. In our review of 
the first edition, some criticism was made of the brevity 
with which feedwater heating and superheating were 
treated ; and of the prominence given to empirical 
ratings of locomotive tractive-effort and horse-power. 
No change has been made in the text to meet these 


body of the book, but the organisation of maintenance | criticisms, and the chapter on train resistance still per- 
forms the subject of a complete chapter at the end. | petuates the idea that wind resistance is related to 


This aspect of the subject has not been treated as fully | weight. 


as in the recent paper by Mr. C. E. Fairburn,* but the 
main points are covered, and generally similar recom- 
mendations are made. 
to American practice, and passenger locomotives are 


Some of the illustrations relate | 


Errors on pages 112, 207, and 215 of the 
earlier eclitions have been rectified, however, and three 
new chapters have been added. It is possible that 
the new chapter on “Steam Utilisation” has been 
included to throw more light on the benefits derivable 


shown as well as shunting engines, but it is evident from | from superheat; it deals with the factors affecting 


the text that the author’s experience has been with the 


rigid-wheelbase three-axle type of engine, of 350 h.p. | efficiency may be improved. 
or so, as used in this country on the L.M.S. Railway. author makes it clear that he is aware of the work of | 


Considered as a guide to the management of such 
machines, the book is fairly comprehensive, and on the 
whole it is well written. Here and there, however, 
explanatory matter appears to have been put in as an 
after-thought. Several paragraphs would be more 
easily read by the inexperienced if they were rewritten 
with the necessary explanations coming before instead 
of after the difficulties they are intended to elucidate. 
The diagram on page 167 shows numbered items, but 
lacks a key, or any explanation in which reference 
is made to them. The diagram on page 151 shows 
an apparently unworkable low oil-pressure shut-down 
device. 
closure of the oil valve by the ‘start’ and “stop” 
solenoid would allow the actuating piston to drop, as 
no means of escape is shown for the oil underneath 
this piston. 
of a Diesel-electric locomotive is between 35 and 40 
years, and equal to or better than that of a steam 


locomotive, is in need of qualification ; there were no | 


Diesel-electric locomotives 35 to 40 years ago, so that 


the figure can only be an estimate based on about 10) 


years running experience. In the concluding chapter, 


considerable importance is attached to the smoke | 


nuisance occasioned by steam locomotives. The rail- 


ways undoubtedly contribute to atmospheric pollution, | 


but they are far from being among the most serious 
offenders, especially in the older industrial areas. 


The Practical Sheet Metal Worker. Edited by J. 8. 
Morpny. London: Odhams Press, Limited. [Price 
Se. 6d.] 


Tuts book has a sub-title, ““ A Comprehensive Guide 
for everyone connected with the Sheet Metal Industry,” 
and makes a good attempt to live up to it; not a 
wholly successful attempt, but one which will prob- 
ably serve to educate an intelligent newcomer to 


sheet-metal work up to the standard of being able to | 


detect its deficiencies for himself and take the necessary 
steps to supply them. 
either the omission of desirable data or the inclusion 
of matter which might reasonably have been merely 





* ENGINEERING, vol. 157, page 378 (1944). 


It is not evident from this diagram that | 
| brake and that, for him, the vacuum system does not 


| American in its outlook. 
The statement on page 169 that the life | 


Being mainly of the nature of | 


| encountered is sufficient to fracture it. 
| be used about 15 times and are then melted down and 


cylinder performance, and indicates how cylinder 
In this chapter the 


Chapelon, although no reference is made to this great 
engineer's celebrated book La Locomotive a Vapeur 
either in the main text or in the bibliography. The 
other new chapters are on the “ Distribution of Loco- 
motive Weight ’ and *‘ Braking.”” American locomo- 
tives, particularly those of the articulated type, are of 
such great length, and have so many wheels, that the 
problem of their weight distribution is more com- 


plicated than the equivalent problem for any normal | 


British type of engine. Braking is discussed in a 
general way without much attention to the method 
of operation, but it is evident that the author is 
accustomed to the Westinghouse compressed-air 


exist ; here, as elsewhere, the book is uncompromisingly 
The author has a marked 
partiality for the economic aspect of locomotive work, 
and makes careful comparison between steam and 
Diesel-electric locomotives in some of the final chapters. 
Here again, however, the picture is an American one, 
no attempt having been made to treat the subject in 
the same general way as that adopted in the paper on 
“* Diesel Traction,” read by Dr. G. V. Lomonossoff 
before the Insitution of Mechanical Engineers in 1933. 








VANADIUM ORES IN SWEDEN.—-It is stated that con- 
siderable deposits of a mineral containing a high per- 
centage of vanadium have been discovered in north 
Sweden. Steps are being taken to exploit the deposit. 


METHOD OF PREVENTING TAP BREAKAGE.—On certain 
classes of work, taps are liable to break and jam in the 
hole, with the result that work is often scrapped owing 
to the trouble involved in removing the broken end. A 
device developed by employees of the Glenn Martin 
Company, Baltimore, to overcome this trouble is de- 
scribed in a recent issue of Sieel. Inserts made of a 
die-cast zinc alloy are employed to replace the steel jaws 
normally used to grip the tap in the tapping head. This 
metal shears and releases the tap before the resistance 


re-cast. 





Its Theory, Operation, and 


The inserts can | 


labour hardly distinguishable from Fascism. 


Continuing, Mr. Bussey claimed that he foresaw in 
the near future a much greater emphasis being placed 
by the unions on the need for a clear-cut political 
policy. Many post-war industrial issues would inevit 
ably resolve themselves into political issues, and the 
future of the workers would be largely determined by 
the kind of government they returned to Westminster 





' 
st 

That British coal-mine workers were reluctant to 
| change to new methods of production was alleged by 
| Mr. F. A. Szarvasy, chairman and managing directo: 
|of Amalgamated Anthracite Collieries, Limited, in a 
| statement circulated with the report and accounts of 
| the undertaking for 1943. The greatest difficulty had 
been, he said, to find adequate labour to deal with the 
| preparation of the pits to receive the installation of 
| modern plant. Subsequently, there had been far too 
| much unwillingness on the part of labour to get down 
to the problem of the proper operation of the new 
machinery when installed. There was a reluctance on 
the part of the workmen themselves to change from 
the older methods, and there was lacking a clear per 
ception that the new methods, although they meant 
| very revolutionary changes, were really for their benefit 
|} and the only security for the continuity of high wages 
under good conditions for mining labour. 


The Industrial and Staff Canteen Undertakings 
Wages Board, which was recently set up by th 
Ministry of Labour and National Service, has now 
been constituted. It consists of 15 persons representing 
employers and 15 persons representing employees, and 
three independent members. The independent mem 
bers are Mr. William Gorman, K.C., Professor William 
Hamilton Whyte, and Miss Janet A. Kydd. M: 
Gorman is chairman, and Professor Hamilton Whyte 
deputy chairman of the Board, which is the first to lx 
established under the Catering Wages Act, 1943. 


At a meeting in London last week, the General 
'Council of the Trades Union Congress approved 
| arrangements for the postponed annual congress at 
| Blackpool on October 16. Consideration was given to 
an interim report on post-war reconstruction, and, as 
was indicated in ENcrneertne a week ago, publi 
| ownership was favoured of such primary undertakings 
| as fuel and power and transport, with some measure of 

publie control over the use of land and cash and credit 
facilities. The desirability of extending public owner 
| ship in the iron, steel, and cotton industries, was also 
reviewed. 

The text of an interesting provisional agreement. 
chiefly affecting the wages of cotton textile workers 

has been circulated for the consideration of the interests 

| concerned. The parties to it are sub-committees of 
| the Federation of Master Cotton Spinners’ Associations 
and the Operative Cotton Spinners’ Amalgamation, 
| and its purpose is to adjust the wage rates of assistant 
| spinners and piecers. In a preface to the copy of th 
| agreement which he has circulated to members of his 
organisation, Mr. Schofield, the operatives’ genera! 
secretary, explains that “a wage for age scale for 
piecers has been secured—a method of payment which 
the executive council have been endeavouring to 
| establish for many years.” 


There are separate graduated scales of wages for 
| assistant spinners, joiner assistant spinners, and littl 
| piecers, cross piecers and extra piecers in both th« 
| Oldham and the Bolton areas. The lowest wage for a 
Ea at the age of 14 years is ll. a week, and the 
| highest at the age of 19 years 2/. 10s. 9d. The lowest 
|in the scale for joiner assistant spinners at the age of 
| 14 years is Il. 5s. 8d. a week, and the highest at the 
jage of 20 years 3/1. Os. 5d. a week. The lowest for 
assistant spinners at the age of 14 is 1/. 11s. 4d. a week. 
| and the highest at the age of 21 years, 31. 10s. a week. 


| 





Clause 9 of the provisional agreement reads :-—* To 
assist: in the more rapid promotion of males, it is 
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suggested that female piecers should be admitted to 
the maximum possible extent consistent with the 
training of an adequate number of male labour.”’ And 
clause 10 is as follows :—‘ It is agreed that a full staff 
should be employed whenever possible and that the 
employment of a full staff, when available, shall be 
insisted on. (By full staff is meant the present accepted 
staff or such a staff as may be agreed upon as being 
adequate in the future.) ” 





\t the end of January this year, more than 50 country 
clothing factories were in operation in Australia, em- 
ploying thousands of rural women who otherwise would 
have been idle or obliged to work in over-populated 
cities. This, the acting Minister of Supply stated, was 
an example of the Commonwealth Government’s 
industrial decentralisation policy which, while initiated 
for war-production purposes, was likewise designed to 
serve constructive peace purposes. 





It is now provided in Australia that the Director- 
General of Man Power may order that a person qualified 
to practise any trade, profession or calling but not 
engaged in that work, may not begin to carry on that 
trade, profession, or calling, or engage in any employ- 
ment without the consent of the Director-General, or a 
Deputy-Director General of Man Power. He may also 
make orders providing that a person carrying on any 
trade, profession, or calling may not cease to do so, or 
change his place of practice, whether on his own account 
or in the employ of some other person, without the 
consent of the Director-General or Deputy-Director- 
General. If the person is employed by another person, 
he may not terminate his employment without consent. | 
Orders made for these purposes may apply to an 
individual or to a class, and the consent of the man- 


power authorities may be subject to specified conditions. 
| 


The designed object of the foregoing changes is 
mainly to strengthen control over the employment of 
professional men and women. During 1943 a number 
of Orders had been made requiring the registration of 
various professional groups—nurses, chemists, pharma- 
ceutical chemists, psychologists, and dentists. These 
registers, it is officially believed, will have obvious 
uses in carrying out any closer controls of employment 








which may be imposed over these groups under the 
umended Man Power Regulations to assure better dis- 
tribution of necessary professional services. 


The controls over employment in the South African 
engineering industry which were established in 1941 | 
have been replaced by new controls based on the same 
general principles. Under the new provisions all | 
employees in the industry are required to notify the | 
Controller of Industrial Man Power of every journey- 
man (and his name and address) whose employment has 
been, or is about to be, terminated. The notification 
must be made within 24 hours of termination, or the 
notice of termination of the employment. Every 
journeyman in the industry is likewise required to 
notify the Controller within 24 hours of the termination 
of his employment of his name, trade, and address. 
Until this has been done, the journeyman may not leave 
the district in which he resides. Overtime for any day 
of work may be paid only for time worked in excess of 
the ordinary hours of work for that day—a provision 
apparently designed to prevent overpayment for the 
purpose of obtaining or retaining journeymen. 





| 
Under new regulations now in force in New Zealand, 
the apprenticeship of any person on military service is | 
suspended during his period of service and for six 
months thereafter. If the apprentice revives his con- 
tract within six months of his release from military 
service, the contract is revived for the term unexpired 
at the date of suspension, or for three years, whichever 
is the shorter period. If the apprentice is 21 years old, 
or if the term of apprenticeship has expired, the 
employer must pay him at a rate not less than that 
payable under the contract for the last six months of 
apprenticeship, plus one third of the difference between 
that rate and the journeyman’s rate. The Rehabilita- 
tion Board will provide the remaining two thirds by 
way of subsidy, thus ensuring these apprentices a 
journeyman’s rate. ges 
If any apprentice on military service has performed 
work of the same class as that to which he is appren- 
ticed, or of a related class, he may be credited, under 
his apprenticeship contract with the period during 
which he was engaged on that work, or such shorter 
period as an apprenticeship committee may decide. 
In order to benefit from this provision, the apprentice 
must produce a certificate on a prescribed form covering 
his trade work with the forces (obtained from the com- 
petent military authority). 
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THE CONVERSION OF COMPRES- 
SION-IGNITION ENGINES TO 
PRODUCER-GAS OPERATION.* 


By E. Grrex, D.Sec., M.I.Mech.E., M.LA.E.; 
W. Micuarskxt, 8.1.M.P. (Poland), A.M.I.A.E.; and 
J. Sprers, M.Sc., A.M.I.Mech.E., A.M.I.A.E. 


(Continued from page 160.) 


Tue use of divided maximum-speed spring-plates in 
the governor was shown diagrammatically in Fig. 27, on 
page 159, ante. The lower spring-plates, instead of being 
in One piece, are in two parts, each of which is directly in 
contact with only one of the maximum-speed springs. 
The effect of this is that, at some speed between idling 
and maximum, the centri force on the flyweights 
becomes sufficient to deflect the outer springs. At this 
— the weights move outward to an extent 

i by the depth of the lip at the edge of the 
outer part of the divided spring plate. This move- 
ment is converted into withdrawal of the pump control- 
rod in the usual way, resulting in a reduction in injec- 
tion quantity at one point in the speed range. The 
—_ at which withdrawal of the control rod is effected 
should be about 900 r.p.m., and in order to do this it 

necessary to reduce the load on the outer 
maximum-speed springs and to increase that on the 
inner spri Dimensional limitations in the governor, 
and considerations of stress in the inner springs, show 
that the desired reduction in the speed at which fly- 
weight movement takes place, as compared with that 
which would be given by the normal springs, may be a 
matter of some difficulty. Modifications along these 
lines were made, however, to the practicable limit by 
the manufacturers of the fuel-injection equipment. 

The effect of these governor modifications is shown 
in Fig. 31 at c. It will be seen that the alteration 
allowed the fuel-injection characteristic between idling 
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and 1,100 r.p.m. to approximate to that shown as d 
of Fig. 29; that is, fuel injection within this speed 
range was sufficient to allow the engine to accelerate 
through the critical speed range. At 1,100 r.p.m., 
however, the action of the divided spring plates was 
apparent, the injected fuel quantity showing a com- 
paratively sudden drop as governor-weight movement 
took place, and from a speed of 1,250 r.p.m. upwards 
the delivery/speed curve became similar to that given 
by a different fixed setting of the control rod. 

As tested with the characteristic shown in Fig. 31, 
(page 159, ante) the engine would operate satisfactorily 
over the whole speed range, except between 600 and 750 
r.p.m. where slight misfiring was occasionally observed. 
It is apparent that this minor defect might be overcome 
by allowing somewhat higher fuel-injection quantities. 
If this alteration should give excessive injection at 
speeds above 1,200 r.p.m., the use of a somewhat 
greater depth of lip at the outer spring plate would 
give a greater reduction in fuel-injection quantity at 
the governor actuating speed, as shown by curve ¢). 
in Fig. 31. This system of governor control will give 
greater average fuel consumption in service than the 
intermediate spring control previously described. 
Excessive fuel injection takes place over a range of 
speeds around 1,000 r.p.m., in which the town "bus 
engine is most often operating, and there is not the 
same possibility of increasing the injection quantity at 
very low engine speeds as with an intermediate-speed 
spring control. In this respect, curves a, 6, or a, 6, 
should be compared with curve c, (Fig. 31). Such an 
increase is advantageous in giving good engine torque 
where it is most needed, at engine speeds at which gas 
quality tends to be low, and would prevent excessive 
gear-changing. The latter is an important considera- 


vehicle, since any reduction in the number of engine 
revolutions per mile effects a proportionate reduction 
in overall oil-fuel consumption. In addition, the 
increased fuel-oil quantity at speeds immediately above 
idling, easily obtained with this governor modification, 
with intermediate-speed spring control, will consider- 
ably improve acceleration after any appreciable period 
of idling, during which gas calorific value falls to a very 





* Report of the Automobile Research Committee of 


low figure. Since the increased injection would take 
place only over a very limited speed-range, the average 
fuel economy would not be affected. Nevertheless, it 
was considered that this pump control system, with 
divided spring-plates, was practicable, and easy to 
install in the converted vehicle. It was therefore 
decided that this system should be the first to be tested 
under normal operating conditions on the road, since 
one operator was already using a governor modification 
of this type in converted public service vehicles. Some 
conversion sets were accordingly put in hand by the 
manufacturers of the fuel-injection equipment, for use 
by operators in service trials arranged by the Ministry 
of War Transport. 

(5) Synchronisation of Injection Pump and Gas Con- 
trols.—In operation in the road vehicle, the oil engine 
converted to oil-gas operation is required to have a 
performance fulfilling the following conditions. (1) 
Idling must be normal, chiefly on oil, under governor 
control with the accelerator pedal released. The gas 
throttle should be slightly open, to an extent just 
sufficient to maintain the fire in the producer in good 
condition. The gas consumed gives some reduction in 
fuel-oil consumption. (2) Full load must be carried over 
the normal range of engine speed, with power output 
approximating to that given by optimum gas/air 
mixture. This condition should be met without adjust- 
ment, the accelerator being fully depressed, and the gas 
throttle fully open. (3) Partial load control should be 
obtained by gas throttling, and under these conditions 
the fuel pump should always deliver the minimum oil- 
injection quantity necessary to ensure complete com- 
bustion. (4) When accelerating from idling conditions, 
the pump controls should first move to the limited (pilot 
injection) fuel delivery position. When this movement 
is completed, the gas throttle should be opened, increas- 
ing the gas flow and the engine power. It is advisable 
to ensure good acceleration from idling to the working 
speed range, to allow some increase in fuel injection at 
low speeds over that required for pilot injection 
(15 cub. mm. per cycle). (5) It must be possible to 
stop the engine easily. (6) Under operating conditions, 
it is advantageous to have the controls so arranged 
that the engine can easily run on oil fuel only, in 
emergency. 

Incorrect synchronisation of pump and gas throttle 
controls may lead to misfiring, even with the gas 
throttle open, and with the gas mixer delivering a 
correct gas/air mixture. Such misfiring may cause the 
following defects: (i) injector troubles, especially with 
small fuel-injection quantities and with the engine not 
fully warmed up; (ii) discharge of large quantities of 
poisonous carbon-monoxide through the exhaust pipe 
to atmosphere, with the possibility of serious results in 
confined spaces ; (iii) violent “‘ popping back” in the 
induction pipe, which is most likely to occur when a 
high proportion of hyd is present in the gas; 
(iv) wastage of solid fuel, particularly if much running 
is done at partial load. 

The experimental work on the engine test bed, 
described in the previous sections of this report, has 
already indicated the lines along which the conditions 
outlined above can be met. It has been shown that 
to secure satisfactory idling (condition 1, above) the 
injection pump must be under normal governor control. 
Also, the second condition is largely met by the gas 
mixer developed in the Research Department, the only 
adjustment required being, possibly, the reduction of 
air-valve spring load at the beginning of a run, with cold 
engine and under conditions giving exceptionally high 
gas calorific value. Part-load conditions have also 
been shown to be met by gas throttling with this mixer. 
The work on fuel-pump delivery/speed characteristics 
has also shown that an approximation to the minimum 
fuel quantity for regular ignition can be obtained over 
the greater part of the engine speed range with a fixed 
position of the external pump control, the exception 
being idling. It is apparent, therefore, that, if the 
engine can be accelerated from the idling condition to 
the working speed range by movement of the pump 
control from idling to the limited-fuel position, the 
remainder of the operating conditions can be met by 
the fixed pump control and movable gas-throttle 
control. The control of the engine is thus dependent 
on correct linking of the pump and throttle controls 
together and to the accelerator control. The provision 
of engine stopping control is a simple addition to the 
control system. 

The system of control adopted for engines such as 
engine ‘“ A,” where the accelerator is normally directly 
connected to the fuel-pump quantity control, is shown 
diagrammatically in Fig. 32, herewith. The accelerator a 
is now directly connected to the gas throttle 6, the re- 
lation of the links being such that initial movement 
of the accelerator pedal transmits little movement to 
the throttle. Another link c, which is telescopic, with a 
compression spring, connects the accelerator to the 
pump (eccentric shaft) control lever d. The idling 
position of the linkage is shown in Fig. 32. The 
pump control lever (eccentric-shaft lever) rests on the 
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idling stop p and the engine idles under governor con- 
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trol, mainly on oil fuel, the gas throttle being open only | 
to the extent necessary to maintain reasonably good | 
fire- bed conditions in the producer. From this position | 
the engine can be stopped in the manner usually adopted | 
with the oil engine, the accelerator pedal being lifted 

with the foot, thus withdrawing the pump control to 

the “ no injection " position. The circular gas throttle 

of the Research Department gas mixer allows this to 

be done, being free to move in the direction opposite 

to the normal opening direction. The fourth condition 

laid down above is thus met with no change in driving | 
technique. On accelerating, the first quarter of the | 
accelerator-pedal movement carries the pump control | 
lever and eccentric shaft over their full travel, and into | 
contact with the eccentric-shaft stop 9, in cases where | 
the latter is used to limit fuel injection, with covernor 

control of the delivery /speed characteristics. 

In a pump conversion scheme where the control-rod | 
stop is used to limit fuel injection, with the pump 
elements modified to give uniform delivery/speed 
characteristics, this first quarter of the control move- | 
ment brings the pump control-rod into contact with 
the spring-loaded control-rod stop. In either control | 
system, this first part of the control movement is 
arranged to give only a small amount of opening of 
the gas throttle. 

The remainder of the accelerator-pedal yeep 
is used only in opening the gas throttle. In the con- | 
version scheme with the eccentric-shaft stop used for | 
fuel limitation, using governor control of delivery, ad 
pump controls have no further movement, the telescopic | 
link ¢ between accelerator pedal and pump control- | 


| 
| 
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ELECTRIC LOCOMOTIVE BRAKE TESTS. 


(For Description, see Opposite Page.) 











lever d allowing for the overriding movement of the gas 
throttle. The full length of the link is restored by the | 





spring when the accelerator pedal is released, so main- | 
taining the pump controls in contact with the eccentric- | 
shaft stop during deceleration, and preventing the | 








control rod being withdrawn to a position giving less 





than the minimum allowable injection quantity. 





























In one design, produced by the makers of the fuel- | 











injection equipment, the pump overriding device took | 
the form of a divided eccentric shaft instead of a} 



































telescopic link. Full movement of the pump control- o 10 20 40 33 roy he 
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travel of the control lever and accelerator-pedal link- | 
age, with the gas throttle fully open. 











The same general principles in synchronising the | 7 
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Thus, the first part of the control movement is taken 








up in carrying the pump controls to the limited-fuel '% so 
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throttle. No further movement of the pump controls | 20 
is made during the remainder of the accelerator travel, | 
































which is only used to open the gas throttle. 

















As the governor fitted to engine “ B” is of the type § a 

influencing fuel-injection quantity over the whole oY \ \ —- \ 
engine speed-range, it is necessary to compress the 3 
governor spring to the maximum-speed load in the first 
part of the accelerator-pedal movement. With the/| accelerator movement, the governor spring is com- 
accelerator pedal fully released, the governor will then | pressed to the maximum-speed position. 

work as a normal idling governor, while, after the first 


part of the accelerator movement is completed, it will | controls has been completed in this way, further move- | 


work only as a maximum-speed governor. The opening | ment of the accelerator pedal is used only to open the 

of the gas throttle can then be arranged to occur mainly | gas throttle. To accommodate this movement of the | 
in the second part of the accelerator movement, with | gas throttle without corresponding movement of the | 
maximum-speed governing only. To limit the pilot- pump controls, a spring-loaded telescopic link is 

injection quantity, mechanical retraction of a pump | inte! between the accelerator pedal and the 

control-rod stop is used, working on similar principles governor control lever, the spring load in the link being 
to that tested on the fuel pump fitted to engine “ A.” | sufficient to overcome the governor-spring load without | 
In the case of engine “ B ” the stop cam is used as the | shortening the link. Instead of using a telescopic 

pump control-rod stop, the rocking-lever tappet being | link, the governor control cam could be modified in 

readjusted to obtain the correct pilot-injection setting. | shape so as to compress the governor spring to the | 
The arrangement of the pump controls for engine “ B,” | maximum-speed position during the first part of the | 
when operating on oil fuel only, was shown in Fig. 28. | accelerator-pedal movement. The second part of the | 

The first part of the accelerator-pedal movement | cam profile would then be made concentric with the 

(before the gas throttle is appreciably open) is arranged | camshaft, so that further movement of the accelerator | 
to give the following sequence of pump control move- | pedal would only maintain the governor-spring load | 
ments : (i) under idling conditions, the accelerator pedal | at a constant value. 
is released, and the “ stop” cam withdrawn to allow; The control linkages described above do not, of | 
for free movement of the pump control-rod ; (ii) during | course, exclude the possibility of other arrangements | 
the initial (small) movement of the accelerator pedal of the control system from being successfully employed. 

the governor spring is slightly compressed, the “ stop” | It is thought, however, that the general principle of 

cam begins to limit the movement of the pump control- | transferring the major part of the control of engine | 
rod, and the engine accelerates, the injected fuel | torque to the gas throttle, with fixed pump controls | 
quantity being comparatively large ; (iii) further move- | except for initial acceleration from the idling condition, | 
ment of the accelerator pedal results in increasing load | should be followed in the control system of an oil-gas 
in the governor spring, allowing engine speed to rise to | engine. ; 

about 700 r.p.m., while the “stop” cam pushes the he two control systems, described above, were 
purap control-rod to the normal pilot-injection position ; | tested on the bench, and gave good results under the 
(iv) during the final stage of the first part of the ' widest possible range of speed and load. Recommenda- 
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tions as to the synchronisation of pump and gas controls 
were therefore made on these lines to the operators 


As already stated, when the setting of the pump | taking part in the Ministry of War Transport Service 


Trial. All engines fitted with the proprietary pump 
and governor of the type used with engine “‘ A” were 
tested with the control system described. Engines 
similar to engine “ B” are, however, fitted in a wide 
variety of chassis, and the layout of the controls was 
left to individual operators, within the general con 
ditions described above. 
(To be continued.) 








SYNTHETIC RUBBER PRODUCTION IN THE UNITED 
STaTes.— Rubber manufacturing plants of the United 
States will soon be producing synthetic rubber at a rate 
greater than the consumption of natural rubber in 1940 
—the last pre-war year for that country—and the 
synthetic product will be less expensive, according to 


| Mr. Harvey H. Firestone, president of the Firestone 


Tire and Rubber Company. The expected production 
of artificial rubber, by this autumn, will be at the rate 
of 850,000 tons a year, and the average price will be 
15 cents a pound; in 1940, the United States consumed 
for all purposes 650,000 tons of natural rubber, at a 
cost of 20 cents a pound. The Firestone Tire and Rubber 
| Company, through its subsidiary, the Firestone Planta- 
| tions Company, operates a 100,000-acre rubber plan- 
| tation in Liberia, West Africa, which is the biggest 
source of natural rubber to the United States. Started 
in 1925, it now produces at the rate of about six million 


' pounds of latex annually. 
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BRAKE EQUIPMENT ON A MULTI.) 
PURPOSE ELECTRIC LOCOMOTIVE. | 


ELEctric trains are usually driven by an unassisted | 
motorman, so that provision has to be made for auto- 
matically discontinuing the supply of current and 
applying the brake in the event of this man becoming 
suddenly incapacitated by illness. As the particular 
means adopted for achieving these ends must be 
capable of functioning with safety under any condition 
of operation, it adds a to the complication 
of braking equipment, which can be the same in other 
respects for both steam and electric trains. If, as in 
the case of the 99-ton electric locomotive on the Southern 
Railway, the braking has to do duty for both high-speed 
passenger service and heavy goods-train operation, 
the equipment necessary becomes still more compli- 
cated. What it comprises in the particular locomotive 
mentioned, and how it functions in service, formed the 
subject of a paper entitled “‘ Brake Equipment and 
Braking Tests of Southern Railway C.C. Electric 
Locomotive,” which was read by Mr. L. Lynes, Tech- 
nical Assistant (Carriages and Wagons) to the Chief | 
Mechanical Engineer, Southern Railway, and Mr. A. W. 
Simmons, Brake Engineer, Westinghouse Brake and 
Signal Company, Limited, before a meeting of the 
Institution of Locomotive Engineers, held at the 


Institution of Mechanical Engineers, London, on 
May 31, 1944. 
The locomotive is shown in Fig. 1, opposite, and is 


intended to operate passenger trains at speeds up to 
75 m.p.h. and goods trains weighing up to 1,000 tons 
at 40 m.p.h. It has never been fully described in any 
paper or article, though a brief account of the more 
unusual features was given in the English Electric 
Company’s house journal for June, 1942, and, on 
November 5, 1943, after the annual luncheon of the 
Institution of Locomotive Engineers, members were 
invited by the President, Mr. O. V. S. Bulleid, Chief 
Mechanical Engineer of the Southern Railway, to 
inspect the unit at Waterloo station. Built for opera- 
tion on a system in which numerous discontinuities 
occur in the conductor rail, the locomotive has special 
provisions for enabling it to continue to joel a 
tractive effort on “dead” sections of track. The 
traction motors are energised by flywheel-generator 
sets, which, on ceasing to derive power from their 
mains-energised driving motors, can, nevertheless, 
maintain a supply current by virtue of the kinetic 
energy in the flywheels. This is sufficient to start the 
heaviest train from rest and to move it a considerable 
distance. The following particulars have been taken 
from the paper mentioned above and the discussion 
thereon. 

There are two six-wheel bogies and all axles are 
motor-driven. Automatic vacuum-brake equipment 
is provided to enable the locomotive to handle normally- 
equipped passenger stock, but space for vacuum 
cylinders was not available on the locomotive itself. 
It is provided, therefore, with compressed-air brakes. 
For normal use in goods-train operation and during 
shunting, there is a straight air-brake admitting com- 
pressed air at up to 60 Ib. per square inch directly into 
the brake cylinders. This brake is also used in 
service, and is applied, together with the vacuum 
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brake on the train, through the agency of a propor- 
tional valve. In addition, there is an automatic air 
brake which functions upon release of the pressure in 
the automatic-brake pipe. This is an emergency or 
standby brake, and is the one which operates on 
release of the “dead man’s” handle. It cannot be 
employed in conjunction with the automatic air-brake 
fitted to Southern Railway electric passenger stock ; 
trains made up of this stock have to be worked as goods 
trains. Each brake cylinder on the locomotive is 
provided with automatic means for taking up brake- 
block wear. Regenerative or rheostatic braking is not 
employed. 

A variety of trials had to be carried out to enable 
a co-ordination to be effected between the three 

rake systems under all working conditions. This 
co-ordination was required to be particularly good by 
reason of the great weight of train that could be handled 
by so powerful a unit. Any excessive shock in working, 
such as might be tolerated with light trains, would be 
liable to rupture couplings or to cause prohibitive wagon 
impacts in a heavy train. In all the tests carried out 
with unbraked goods trains it was found desirable to 
apply the locomotive straight air-brake lightly for the 
first few seconds, to give the train of loosely coupled 
wagons ample time to bunch-up forwards against the 
locomotive before the full braking force took effect. 
Using a self-lapping brake valve, the motorman could 
exercise his judgment in admitting air to the brake 
cylinders, and Fig. 2, opposite, taken from the above- 
mentioned paper, shows the pressure-time curve for 
a particularly smooth service stop from 40 m.p.h. with 
a train of 79 empty wagons and a van, totalling 540 
tons. The time for bringing this train to rest was 
2 minutes, and it will be observed that the brake air 
pressure was held at about 10 lb. per square inch for 
approximately 20 seconds before opening the valve to 
its full extent. Smooth stops m ower speeds, 
particularly from speeds of 8 m.p.h. to 15 m.p.h., were 
more difficult to achieve, and this was thought to be 
due to the much higher coefficient of friction between 
wheels and brake shoes, observable at low speeds. 
Tests showed that, at 10 m.p.h., the coefficient of 
friction was 75 per cent. higher than at 40 m.p.h. 

Fig. 3 shows an application of the automatic air- 
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brake by the deadman’s handle, the brake-cylinder 
| pressure rise being gradual throughout. Fig. 4 shows 


60 


another application of the same kind in which the 
process is shortened somewhat by a rapid initial 
admission of air to bring the pressure almost instan- 
taneously to about 15 Ib. per square inch. The time 
to reach 55 Ib. per square inch is shortened in this 
| way from 54 seconds to 45 seconds. The amount of 
| the initial “inshot” and the rate of subsequent 
| pressure rise were varied in an attempt to find a com- 
bination which would give smooth and safe braking 
under all conditions of train weight and speed. How- 
ever, consistent results could not be obtained unless 
the time of pressure rise were unduly prolonged. 
Eventually the straight air-brake was used to find 
the ideal pressure-time characteristic, and then the 
| automatic brake was adjusted to reproduce the same 
| results when a “deadman’s” application was made. 
| Fig. 5 shows the curve which gave the best results. 
| It meets the most difficult. requirement of all, namely, 
the stopping without shock of a fully extended empty 
goods train of maximum length, from a speed of about 
10 m.p.h. 

Tests were made with goods trains having five to 15 
fully vacuum-fitted wagons closely coupled at the 
head. In this case the effect of the straight air-brake 
on the locomotive was supplemented by the vacuum 
brake on the leading end of the train. More care had 
to be exercised in applying the combined brake than 
in applying the straight air-brake alone, as the greater 
obtainable deceleration increased the magnitude of the 
shocks that could be caused by careless operation. 
When using the combined brake with a 14-coach 
a train it was noticed that the train brake was 
partially applied before the locomotive straight air- 
brake began to operate. The lag was occasioned by 
the mechanism of the proportional, valve which re- 
quired 4 in. to 5 in. of vacuum to start it working. 
After the initial lag, the air brake became fully effective 
more quickly than the vacuum brake, but, to overcome 
the disadvantage of the time-lag with light brake appli- 
cations the proportional valve was made more sensitive. 

On partially vacuum-fitted goods trains, and vacuum- 
fitted passenger-trains, the ‘“‘ dead man’s” application 
of the locomotive automatic air-brake was in accord- 
ance with the previously determined ideal curve shown 
in Fig. 5. To prevent an early application of the 
vacuum brake from spoiling the smoothness of the 
braking obtainable from the locomotive alone, a delay 
of 28 seconds to 30 seconds was caused to occur in the 
operation of the vacuum brake ; also the vacuum was 
limited to 10 in. In this way additional retardation 
was provided by the vacuum brake, but not until after 
the full effect of the locomotive air-brake had been 
smoothly ery iste Fig. 6, above, shows the effect of a 
“dead man’s’ brake application on a passenger train 
of 14 coaches travelling at 60 m.p.h. The time taken 
in coming to rest was 78 seconds, and the distance 
travelled in this time was 5,340 ft. It is with loosely 
coupled goods trains, however, that proper co-ordination 
of the two brake systems is most important, and so 
Fig. 7 is given to show the effect of a “ dead man’s ” 
brake-application on an 80-wagon goods train weighing 
569 tons. Here 15 of the wagons were vacuum-fitted. 





The test was carried out on a rising gradient of | in 274, 





and the distance travelled in coming to rest from | 
the corresponding time was 


42 m.p.h. was 3,000 ft. ; 
82 seconds. 
In the experience of the authors, whose paper is only 


briefly summarised here, bunching shocks in loosely | 


coupled trains were more severe at the back end than | 


at the front, so that it was at the back that damage was | 


most likely to be suffered by merchandise in wagons. 


On occasion, shocks could be violent enough to cause 
To measure | 


injury to the guard in the trailing van. 
the shocks obtained during tests, the tumbler shock 
instrument shown in Fig. 8, on page 179, was used. This | 
consists of 15 thin rectangular pieces of steel, placed | 
vertically on edge and pivoted at one corner. They are 
graduated in height so that different degrees of shock 
are required to tip them over. Vertical as well as 
horizontal bunching shocks affect the instrument and 
the number of elements knocked over was taken as an 
indication of the total intensity of shock. 

In the design of the 24-shoe air-brake on the locomo- 
tive, the maximum shoe-pressure has been augmented 
beyond that portion of the adhesion weight which 
is normally ‘i ; this is on account of the need for 
decelerating the heavy motor armatures. At 60 Ib. 
per square inch brake-cylinder pressure, the shoe force 
is agp emny A 85 per cent. of the adhesion weight. 

© motor-driven exhauster for maintaining the 
train-pipe vacuum while the train is ing was 
originally found to be too effective, as it was able 
to keep the vacuum at a high level even when a passen- 
ger made an emergency application of the brake. 
An adjustment was made to the running exhauster to 
ensure that a passenger application of the brake would 
produce the same loss of vacuum as normally occurs in 
a steam-operated train; tests showed that this 
amounted to 6 in. or 7in. The brake-releasing exhaus- 
ter was also adjusted so as to give the same facility for 
releasing the teahe and controlling the train as is 
afforded by the exhauster on a steam locomotive. 

During the discussion on the paper, a speaker asked 
what steps were taken with steam locomotive traction 
to ensure that heavy goods trains were started and 
stopped without shock. Mr. E. S. Cox referred to the 
practice employed on the L.M.S.R. by the drivers of 
1,300-ton goods trains hauled by Garratt-type locomo- 
tives between Toton and Brent. These trains were so 
long that one of them could occupy several differently 
graded sections of the track simultaneously, and special 
care was needed to avoid rupturing them. To build 
up gradually the tractive effort applied to such trains, 
drivers had adopted the custom of setting the locomo- 
tive valve-gear in mid position before opening the 
regulator. The full effort of the locomotive was then 
developed by slowly advancing the gear in the forward 
direction. The necessity for carefully regulating brake- 
release times was emphasised by another speaker. As 
much as a minute could be expended in releasing 
vacuum-type brakes on a train. This did not matter 
in cases where the train was scheduled to make stops of 
several minutes duration at stations, but it was inad- 
missible for frequently stopping trains, as these were 
often given only half a minute or so for each stop. 
Furthermore, the delay occasioned by a signal check 
was prohibitively increased by any brake that required 
as much as a minute to release, and a series of checks 
could cause a train to lose a great deal of time unneces- 
sarily. Sometimes a train had to be checked because 
a signal was temporarily obscured by steam from an 
engine, and if the brake had to remain applied for a 
minute after the signal became visible the resultant 
delay would be out of all proportion to the first cause. 
Mr. H. Holcroft indicated that, in maintaining the 
normal vacuum in the train pipe with an exhauster, 
whether steam or electric, allowance had to be made for 
the different degrees of leakage experienced with differ- 
ent trains. On a particularly leaky train the opening of 
a §-in. orifice by a passenger making an alarm applica- 
tion of the brakes might make very little difference to 
the train-pipe vacuum, due to the already considerable 
load being handled by the exhauster. 





THe Royal AERONAUTICAL Soctery.—Entries for th« 
December, 1944, Associate-Fellowship examination of 
the Royal Aeronautical Society must be received by the 
secretary not later than September 30. The Society 
also announce that it has been suggested that a branch 
be formed in Glasgow. Members who are interested in 
the proposal are requested to write to Mr. D. B. R. 
Briant, A.R.Ae.S., 23, Thornwood-drive, Glasgow, W.1. 

GRAND CoULEE DaM.—Erosion of the spillway of the 
Grand Coulee Dam is described in a recent issue of the 
Engineering News Record, New York, by Kenneth B. 
Keener, Designing Engineer on Dams, Bureau of Recla- 
mation, Denver, Colorado. Some damage has been 
caused by scour of the bucket at the foot of the spillway 
since its completion and flooding in 1937. The erosion is 
attributed in part to debris left over from the construction | 
of the dam. It is not considered excessive, but it is | 


thought to be more than will result in the course of 
normal operation in years to come. 


| provide the desired ground clearance for the blade 
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FURNACE APPARATUS. 
559,176. Liquid-Fuel Burner. Wallsend Slipway and 


and A. G. Dobbs, of Monkseaton. (1 Fig.) August 12, 
1942.—The invention is a liquid-fuel burner suitable for 
handling fuel oils, suspensions of coal in oil, creosotes 
and creosote/pitch mixtures for firing steam boilers, 
metal-melting furnaces and other furnaces. An object 
of the invention is a liquid-fuel burner incorporating a 
fuel control valve which may be finely adjusted whereby 
small quantities of fuel may be passed to the burner 
nozzle with minimum friction at the valve opening, 
thereby preventing liability to flame fading. The 
forwardly convergent burner body is provided with a 
renewable nozzle D and with an inlet B for primary 
air, having an angularly adjustable air guide member F 
controllable by a handle. Extending axially through 
the burner body is a carrier tube C which terminates 
to the rear of the end of the nozzle D, and which is 
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end part of the burner body. Fitted to the member 8 
is a stuffing-box through which passes a rotatable and 
axially movable valve spindle 10, coaxial with the body 


and a sleeve 12 in screw-threaded engagement with, the 
rear-end portion of the stuffing-box member. 
carrier tube C and coaxial! with it and the carrier member 8 
is a fuel tube H, fixed at its rear end in a nipple located 
within the rear end part of the tube C and constituting 
a valve-seat member for a valve element 14, carried on 
the front end of the spindle 10 and adapted to control 
the admission of fuel into the tube H from a fuel-supply 
nipple L. Skew holes K in the carrier tube C are in- 
clined towards the burner nozzle, air passing through 
these holes and into the annular space K' and thence 
to the forward end of the fueltube H. The valve element 


reduced-diameter head which protrudes within the nipple 


ne! 16 forming a fuel supply duct. The annular shoulder 
17 formed at the junction of the valve elements forms 
a valve sealing face which, in the shut position of the 
valve element, seats itself upon the rear and face of 
the nipple. In operation, as the handwheel is rotated 
the spindle 10 and the valve elements are axially dis- 
placed so as to open or close the valve, and the fuel 
supply duct 16 is gradually unmasked or masked, « 
that precision control of the fuel supply is afforded. 
(Accepted February 8, 1944.) 


MOTOR VEHICLES. 
Snow Plough. Lewin Road Sweepers, 


558,812. 
(9 Figs.) 


are fitted one each in advance of the front wheels of the 
vehicle for which they clear a track. A four-wheeled 
| vehicle is provided with a comparatively small plough 
blade 2 in advance of each of the front wheels, to cut 
tracks for them and so to facilitate the steerage of the 
| vehicle. Each blade is straight longitudinally, but curved 
transversely in depth to present a concave face toward 
| the snow to be removed. The blade is hinged at 4 to 
| a horizontal hinge pin carried by a vertical shaft 6 which 
| is axially and rotationally adjustable in a housing 7 to 


” 





| and its setting angularly with respect to the plane of the 
wheel, in front of which it is suspended. The shaft 6 
is locked to the housing 7 by a screw when the blade has 
been set in the required position and at the required 





and carrying on its rear end a handwheel solid with, | 


Inside the | 


includes the cylindrical rear part 14 and a cylindrical | 


and which is formed with a tapering longitudinal chan- | 





j 
| 


Limited, of Southport, and W. J. Lewin, of Southport. | 
June 16, 1942.—The invention is a vehicular | particles back into the carrying gas stream. The inven 
snow plough of the kind in which separate plough blades | tion consists in introducing into a gas stream containing 


| 
| 











Engineering Company, Limited, of Wallsend-on-Tyne, | 





carried by a member 8 removably fitted into the rear- | 


| remove 
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height in relation to the ground. A leaf spring 9, carried 
by and depending from the shaft 6 to bear upon the 
bearer strip 10 of the blade, provides resilient support 
for the blade at the rear such that it will permit the blade 
to yield about its hinge when fouled at the front by ap 
obstruction. Each housing 7 may be positioned to suit 
the width of wheel track, upon a tubular carrier bar 1) 
extending across the front of the vehicle and mounted 
in brackets 12 secured by brackets to the chassis frame 


— 




















(568,012) 

or springs of the vehicle, the blades 2 and their mountings 
being carried upon the one carrier bar 11. The housings 
are secured in position by passing a locking pin down 
through each housing and aligned holes of a series in the 
bar 11. When not required for operation, the blades 2 
may be turned up forwardly about a horizontal axis 
formed by their hinge pins and secured to the shafts 6 
by chains. Alternatively, they may be removed by 
unlocking the housings 7 from the tubular bar 11 and 
sliding them off the bar, complete with the blades. To 
remove the bulk of the snow and form the plough proper. 
a main blade is carried by a framework to which ix 
pivotally anchored a draw-bar by which the plough is 
attached to the rear of the vehicle. By swinging the 
draw-bar across to the opposite side of the framework 
and locking it, the angle of the blade can be changed 
( decepted January 24, 1944.) 


MISCELLANEOUS. 

559,532. Electrostatic Precipitation. Sturtevant Engi- 
neering Company, Limited, of Sutton, H. W. Wagner, of 
London, and J. H. Hellyer, of Aylesbury. (3 Figs.) 
July 18, 1942.—The invention concerns electrostatic 
precipitation and has reference particularly to the remova! 
of solid insulating particles frem air and other gases 
Some particles are much more difficult than others to 
completely from the gas stream. It has been 


| found that electrically non-conductive particles are more 





| system 


easily removable from the gas stream in the complete 
electrostatic process than are conductive particles, but 
when the dust is a complete electrical insulator, serious 
difficulties arise when the electrical precipitation process 
is considered as a whole. A dust which is for all practical 
purposes a complete electrical insulator is precipitated 
in a clean plant with ease, that is, it is driven out of the 
carrying gas stream with very little trouble. When. 
however, the electrical insulating dust is deposited on 
the collecting electrodes, difficulties are introduced. Some 
of these insulating dusts, such as the oxides and sulphides 
of antimony, possess a quality of stickiness. They are 
not sticky in the sense of glue or paste, and do not feel 
sticky when rubbed on the hand, but due to the size and 
shape of the particles, they tend to adhere to any surface, 
even a vertical surface, on which they may be deposited. 
In most precipitators there is a rapping or vibrating 
gear which shakes or agitates the receiving electrodes. 
and in most cases this effectively removes previously 
deposited dust. In the case of some special dusts, 
however, ordinary rapping or vibrating gear will not 
efficiently remove the deposited dust, unless the electrical 
supply is shut off. The deleterious effect set up by the 
adherence of a non-conductive dust to the discharge 
electrodes is the formation of a non-conductive layer 
that the passage of current throughout the system is 
impeded, and unless there is a free flow of ions across the 
gas stream from the discharge to the receiving electro«d 
the efficiency of precipitation diminishes 
Secondly, a coating of non-conductive material on the 
discharge electrode system causes back ionisation, which 
not only reduces the effective voltage available for 
precipitation, but re-injects previously precipitated 


80 


insulating dust an additional or diluent dust consisting of 
powdered fuel grits, the function of which is to encourag« 
the precipitation of the particles to be removed and to 
inhibit the tendency of the particles to adhere to the 
electrodes of the precipitator. These grits are the fine 
particles which leave the combustion chamber of 4 
powdered fuel fired boiler and pass through the air heater 
and flues, until they are removed from the gas stream 
by the electrostatic precipitator. They consist of a 
mixture of ash and unburnt carbon, the carbon content 
varying within very wide limits, ¢.g., 3 per cent. to 70 per 
cent. The grits are introduced into the gas stream 
between the position where the dust to be removed is 
created and the inlet to the electrostatic precipitator. 
(Accepted February 23, 1944.) 
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STRENGTH OF RAILWAY 
SLEEPER ASSEMBLIES. 


By F. C. Jouansen and J. C. Loacu. 
(Concluded from page 143.) 


Extraction of Chair Screws and Spikes.—In conse- 
que! of the relatively very good performance 
revealed by the standard chair (for bull-head rail) 
when secured to the sleeper, without felt pad, by 
screws of the then standard design, it was con- 
sidered that a further brief investigation might be 
usefully concerned with the resistance to extraction 
inherent in several screws kaving different forms of 
thread. Seven types of screw, of which samples were 
available for testing, are illustrated in Fig. 17, 
herewith. With the exception of No. 7, the obsolete 
hexagonal-headed screw that once was in standard 
use on the former London and North Western Rail- 
way, all the screws are of similar external appear- 
ance, and it is remarkable that six out of the seven, 
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effects of extraneous factors. At the same time, 


| the characteristics of the resistance of the screws to 


extraction in relation to such of these factors as 
could be controlled were of practical importance, 
since they might indicate methods of achieving 
improved resistance to extraction without serious 
or expensive modifications to existing practice. 
The experiment was therefore designed to reveal 
the influence of the following variables upon the 
performance of different types of screw :—The nature 
of the wood ; the diameter of the drilled hole rela- 
tive to the core-diameter of the screw; machine 
driving into machine-drilled holes; hand driving 
into hand-drilled holes; situation of screw with 
respect to longitudinal centre-line of sleeper. 

The last of these features assumes importance 
when, as is not uncommonly the case, the cross- 
section of the sleeper comprises about half that 
of the tree section, so that the centre of the sleeper 
lies centrally along the wood, as exemplified by 
“ig. 18, on this page. When this condition obtains, 
a centrally-driven screw (more espetially near an 
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including the old L. & N.W. pattern, have buttress 
thread forms. Screw No. 5 is also exceptional in 
having a double thread. Further details, together 
with the diameters of the holes drilled into the 
sleeper to receive the screws, are given in Table IV. 


TABLE I1V.—Particulars of Screws. 





Diameter of Size of Hole 


Diameter of 


Type No. Plain Part just ~ “e Regarded as 
Above Thread Core of Screw Standard 
| 
In In In. 
1 0-91 0-735 
2 0-93 0-75 ” 
0-925 | 0-66 § 
4 0-92 0-655 : 
> 0-91 0-57 % 
6 0-925 0-68 co 
7 0-81 0-6 ‘ 


Screw No. 4 was of special interest at the time | 


that the extraction tests were made, since it repre- 
sented an experimental type of screw developed by 
the L.M.S. Railway Company’s engineers from the 
existing standard form (No. 1), intended to give a 
firmer grip in the wood as a result of the changed 
angles of the thread and of the reduced core 
diameter. 

The principal practical value of the investigation 
lay in the comparison between screws of type 4 
and type 1. It was realised that the qualities 
inherent in any particular form of thread would 
be affected by secondary factors, such as the type 
ind quality of the timber, the disposition of the 
screw in the sleeper, and the technique of driving 
the screws. Indeed, it was anticipated, in view of 
the general similarity among the screws under test, 
that the differences among them might be almost | 
small enough to be masked by the relatively greater 
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end of the sleeper, as is the usual case when the 
outer end of a chair is fastened with one screw) 
has a greater tendency to split the sleeper than if 
(as is the case when a chair has two screws at one 
end) the screw is driven some 2 in. to the side of 
the longitudinal centre-line. 

New sleepers of Baltic fir, Douglas fir, and Mari- 
time pine, all of standard size (10 in. by 5 in. by 
8 ft. 6 in. long) and of good quality were selected 
for the tests, care being taken to ensure freedom 
from knots in the screw positions. Sleepers for 
machine-driven screws were adzed, bored, and then 


| splitting the wood. 
| were used, the timber in eight of the 42 test pieces 
| split during the extraction test. 


| the 42 test pieces used. 
| result of the extraction test does not appear to have 


creosoted in the normal way. Those intended for 
hand-driven screws were not adzed, and were 
|creosoted before being hand-bored. All screws 
| were run into the sap side of the wood, as illustrated 
}in Fig. 18, and were disposed among the sleepers 
| so that variations of the wood were minimised. The 
| main comparisons among the screws were made on 
| the basis of Baltic fir, the very comprehensive tests 
|with that wood including every possible com- 
| bination of types of screws, two positions relative 
| to the centre-line of the sleeper, two diameters of 
pre-bored holes, as well as machine and hand opera- 
|tions for drilling and screwing. To reduce the 
| amount of work involved in the later stages, screws 
of types 1, 3 and 4 only were tested in relation to 
sleepers of Douglas fir and Maritime pine. 

When screws are actually in use to fasten a stan- 
dard L.M.S. chair to a sleeper, the flat under-surface 

| of the screw head is hard down on top of the ferrule 
|in the chair and is thus 1} in. from the surface of 
the sleeper. Also, the screws at opposite ends of 
the chair are 11 in. apart, and this distance may 








Test Ria ror Extractrne Screws. 


Fig. 18. 


| have some influence on the tendency of the wood to 
| split. In order to simulate these conditions, a steel 
| block, 1} in. thick and having a hole 1} in. in dia- 
| meter drilled through it, was threaded on to each 
experimental screw before it was driven into the 
sleeper ; thus ensuring that, prior to test, the screw 
|was tightly driven, yet with no more than the 
| correct length of penetration into the sleeper. In 
|several instances (as occurs in normal practice) 
| screws were not completely driven home by the 
| screwing machine. Such screws (also in accordance 
with normal practice) were subsequently run down 
| by hand whenever it was possible to do so without 
When standard-sized holes 





With screws in the 
smaller sized holes, this occurred in only three of 
In almost every case, the 


| been affected seriously by the splitting. 

The sleepers were sawn into conveniently short 
| lengths, care being taken to minimise the tendency 
| to splitting by ensuring that no saw cut was less 
| than 5} in. from the centre line of the screw. Ex- 
| traction by direct tensile pull in the direction of the 
axis of the screw was carried out in a 15-ton Buckton 

testing machine by an assembly which will be clear 
from Fig. 18. The steel block under the screw-head 
| was connected to the upper arm of the machine 
by links, while the 11l-in. length of sleeper was held 
| down to the lower arm by three bolts passing 
|through a V-shaped strap. The bright vertical 
| strip in the left foreground of the illustration is 
| part of the stainless-steel ribbon incorporated in the 








STRENGTH 





ENGINEERING. 


OF RAILWAY 





SEPT. 8, 1944. 


SLEEPER ASSEMBLIES. 


TABLE V.—FORCES, IN TONS, TO EXTRACT SCREWS FROM BALTIC FIR SLEEPERS, 


| Screw No. 1 No. 2. No. 3 No. 4. No. 5 No. 6 No. 7. 
L.M.S L.N.E Union of L.M.S. Type, j-in. Pitch, Deep Thread, Former 
Hole Standard (York). South Africa Modified Thread 2 Thread j-in. Pitch L.N.W. 
Drilled 7 nnaieeile = a 
Sise of Hole. and Screw | 
Driven by 2 in 2 in. 2 in 2 in 2 in 2 in 2 in. 
In Aside In Aside In Aside In | Aside In Aside | In Aside In Aside 
Centre. of Centre of Centre of Centre.| of Centre. of Centre of Centre. ot 
Centre. Centre. Centre. Centre. | Centre Centre Centre 
Standard as detailed in | ( Machine 3-31 3-20 3-14 3-12 2-90 3-24 S11 3-32 3°15 3°31 3°25 3-60 3-05 3-43 Average of tw sts 
Table IV 
‘ Hand 2-24 4-10 3-18 2-48 3-64 3-00 2-72 3-87 3-32 3-57 3-25 | 3-06 3-02 | 2-54 One test 
— ——— eS ——=_——— —_— —— —_ = —_———— 
3-23 3-03 3-15 3-24 3-30 3-34 3-09 Average of six tests 
Diameter yy in. less than | ( Machine 3-15 3-58 3-02 3-53 3-83 4-51 3-76 4-33 3-70 3-68 3-79 3-59 3-69 | 4-11 Average of tw 4 
standard, except for ! | 
screw No, 5 ‘ Hand 4-22 3-68 2-33 4-24 3-17 4-18 }-a2 4-77 3-56 3-22 3-20 4°25 3°46 3-36 One test 
a — ——— —  —— ——————— —_ —_—§s»s_ — | 
Standard for No. 5 3-56 3-36 4-00 4-13 3-59 3-70 3-73 Average of six tests 
3-39 3-20 3-58 3-685 3-45 3-52 3-41 Average of all 12 





TABLE VI.—Average Forces to Extract Screws from Baltic 


Fir Sleepers. 


Hole Drilled and Screw Driven by 


Hand. 











Machine. 


In Centre 


Size of Hole. 
| 


2 in. Aside{ In Centre | 2 in. Aside 


of Sleeper. | of Centre. | of Sleeper. | of Centre 
Tons. Tons Tons. Tons. 
Standard, as 3-20 3-36 3-12 3-23 
detailed in 
Table IV. 
Diameter % in 3-54 3-94 3-45 4 08 
less than | | ' 


standard size. | 





autographic load-deflection recorder of the testing 
machine. An autographic record was obtained for 
each screw tested, and four typical specimens are 
reproduced in Fig. 19, on page 181. All the sleepers 
used in these tests were of Baltic fir, with holes of 
standard size. It is of interest to observe that the 
resistance to extraction builds up only gradually, 
the screw having been withdrawn an appreciable 
fraction of an inch before the maximum load is 
sustained. The “wavy” fluctuations of load, 
which are to some extent characteristic of all 
records, but are most clearly evident in the record 
for the screw of type 7, between } in. and 24 in. of 
withdrawal, have a wavelength which is approxi- 
mately equal to the pitch of the thread of the 
screw under test. 

Test Results, Series 5: Turn-Driven Screws. 
The results of the tests with Baltic fir are repro- 
duced in Table V, and further analysed in Table VI, 
on this page, to emphasise the increased resistance 
to extraction due to a slight reduction in the 
diameter of the hole bored in the sleeper to receive 
the screw. With either size of hole, but more 
especially with the larger standard diameter, the 
most outstanding feature of the extraction figures 
is the relatively small range of disparity among 
the seven different types of screw. Indeed, the 
variations of maximum extraction force noted 
during tests of one type were often 
greater than the differences between the average 
results of the several types tested.* Screws machine - 
driven into machine-drilled holes sustained on the 
average just over 1 per cent. greater maximum 
extraction force than identical screws, hand-driven 
into hand-drilled holes. Screws placed 2 in. aside 
of the centre line of the sleeper sustained average 
maximum forces approximately 10 per cent. greater 
than screws on the centre line. The fact that, 
on the average, the resistance of screws driven into 
holes ; in. less in diameter than the standard was 
about 16 per cent. greater than for holes of standard 
diameter must be offset by the observed fact that 


successive 





* It may be remarked, also, that the results, while 
slightly higher on the average, are closely similar to 
those reported by Tak (Ref. 3) for pine sleepers as used 
on the Netherlands Railways, which are as follows: 
ordinary thread, 3,120 kg. = 3-07 tons; and double 


wide pitch thread, 2,763 kg. = 2-72 tons. 


tests. 
' 


TABLE VII.—Forces To Exrract ScREWSs FROM DOUGLAS FIR SLEEPERS. 





Type and Details of Screw No. 1 


L.M.S. Standard. 


No.4 
L.M.S. Modified Thread 


No. 3 
Union of 8. Africa. 


2 in. Aside | In 2 in. Aside 





| In 2 in. Aside In 
Position of Screw in Sleepers. Centre. of Centre. Centre. of Centre. Centre. of Centre 
5 ——— Se iets — sn 2 —« : — 
Tons. Tons. Tons. Tons. Tons. Tons 
{—} {—] ((3-68)] 4-00 (3-34) (4-4 
Each value denotes one result (5-54) {(2-88)] {(—) (4-53) ((3-63)] (4-1 
(—] {(3-62)} [(4°34)} 4-36 4-45 | 4-24 


All holes standard size, as detailed in Table IV, and all operations done by machine. 


Brackets, thus 


Type and Details of Screw 


] denote that wood split during insertion of screw. 


No. 1 
L.M.S. Standard 


Brackets, thus,( ) denote that wood split during test 


TABLE VIII.—Forces To Extract SCREWS FROM MARITIME PINE SLEEPERS. 


No. 4 
L.M.S. Modified Thread 


No. 3 
Union of 8. Africa. 


In 2 in. Aside In 2 in. Aside In 2 in. Asid 
Position of Screw in Sleeper Centre of Centre Centre of Centre. | Centre. of Centre 

(5-79) 6-32) 5-78 5-28 4-30 5-47 

Each value denotes one test result 4-39 4-30 (6-01) 5-14 (5-23) 7-07 
4-20 > 2 4-63 4-77 4-90 4-27 

Averages 4-79 5-27 5-49 5-06 4-98 5-60 

—_ —>— —————— — = 

- > — 5°29 


Average of results from screws placed on centre line 


5-09 tons. 


Average of results from screws 2 in. aside of centre 5-31 tons 
All holes standard size. as detailed in Table IV; and all operations done by machine. 


Brackets, thus,( ) denote that wood split during test. 
only a third of the screws were driven hard down 
by the screwing machine into the smaller holes, the 
remaining two-thirds having to be subsequently 
driven down by a hand-operated spanner. 

Of the seven types of screw tested, No. 2 gave 
consistently the worst results ; No. 7 was obsolete ; 
while Nos. 5 and 6 were regarded as likely to prove 
too expensive in manufacture for their adoption on 
a large scale to be justified by their only slight 
superiority of extraction resistance. In this con- 
nection it will be appreciated, from the spread-of- 
gauge tests described earlier, that the strength of 
a screw against bending is quite as important as its 
strength against withdrawal, and that deepening 
of the thread, in order to gain extraction resistance, 
| by diminishing core diameter may prove to be, on 

| the whole, detrimental. The remaining tests with 
Douglas fir and Maritime pine were accordingly 
made only with screws of types 1, 3 and 4. 

A notable feature of the Douglas fir sleepers was 
the large extent of splitting of the wood. Out of 
18 test pieces, ten were split by the insertion of the 


screw, four of them to the extent of being rendered | 


useless. To some extent this feature is ascribable 
to the screws, in a number of instances, being in- 
completely driven by the machine and having to be 
finished off by hand. Partly, also, it may be due 
to the fact that the sleepers were sawn into short 
lengths to suit the testing machine before the screws 
were hand-tightened. Nevertheless, the tendency to 
splitting must be regarded as in some measure 
characteristic of the wood since four of the remaining 
eight specimens split during the extraction test, 
|and only four extractions—two of type 3 and two 





of type 4—were made from wood which remained 
sound throughout. [In all cases where the wood 
was not too severely split by the driving of the 
screw, the extraction test was made, apparently 
with no marked effect upon the result. From the 
few values given in Table VII, on this page, it is 
obviously unsafe to draw any hard and fast con- 
clusions, but it does appear that the extraction 
forces are, on the whole, greater than those obtained 
under similar conditions with Baltic fir, and that 
screws of types 3 and 4 are again somewhat superior 
to those of type 1. The splitting of the timber 
presented opportunities for observing the condition 
of the wood fibres after the insertion of the screw. 
Fig. 20, opposite, is a typical example, showing the 
uncrushed state of the fibres of a Douglas fir sleeper 
containing a screw of type 3 that has not been sub 
jected to extraction force. 

In the case of Maritime pine sleepers, no splitting 
occurred while the screws were being inserted, but 
five of the 18 test pieces split during the progress 
of the extraction test, though here again with no 
apparent detriment to the maximum withdrawal 
force. Average results are quoted in Table VIII, 
of which the most notable feature is the decidedly 
greater extraction forces for Maritime pine as 
compared with those tabulated earlier for Balti 
fir. The results also confirm the superiority of 
screws of types 3 and 4 over type 1, and the in 
creased resistance, of the order of 4 per cent.. 
offered by screws driven 2 in. aside of the centre 
line of the sleeper. 

It was a general feature of the tests with Maritime 
pine, as with Baltic and Douglas fir, that variations 
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Fig. 22. Sprxe Driven tnto Hanp-Dritiep HOLe. 


among the measured extraction forces for one type 


of screw commionly exceeded the small differences | 
between average results for the different types of | 


screw. It therefore seems permissible to compare 
the qualities of the three woods, in respect of screw- 
holding strength, by the overall average extraction 
forces for all types of screws. Summarised on this 
basis, the order of merit is as shown in Table IX, 
herewith. 


TABLE IX.—Average Extraction Forces. 





| Extraction 





Type of Wood. | Size of Holes. Force 
| (Tons). 
| 
Maritime pine ..| Standard | 52 
Douglas fir Standard al 4-05 
Baltic fir ..| Standard... ¥ oval 3-2 
Baltic fir ..| %& in. less than standard ..| 3-75 





It must be emphasised, however, that the fore- 
going comparison is seriously qualified by the 
splitting of the sleepers, which, while negligible in 
the case of Baltic fir, is of some consequence with 
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Fig. 23. Type AS Screw HAMMERED InTO Macatne-Drittep Hore. 


| Maritime pine and a matter of concern with Douglas 


fir. This feature is evidently connected with the 
general resistance qualities of the woods, since it 
was consistently observed that the automatic 
screwing machine almost always failed to run screws 
completely home into Douglas fir and Maritime 
pine, whereas with Baltic fir incomplete machine 
driving never occurred. In the same connection, 
it was observed that, as a general rule, timbers into 
which the screws were easily driven were those 
that subsequently offered less resistance to the 





extraction of the screws. Obviously, also, the 
tendency towards splitting detracts importantly 
from the practical possibilities of obtaining improved 
extraction resistance by driving screws into holes of 
smaller diameters than those hitherto adopted as 
standard. The outcome of all these investigations 
is that the L.M.S. has now adopted, for carrying 
bull-head rails, a new standard sleeper assembly 
from which felt pads are omitted, but in which 
three No. 4 screws are incorporated (two inside and 
one outside). 

Hammered Screws and Spikes.—The existence of 








the laboratory test rig for screw-extraction force 


| Measurements provided an opportunity for making 
| two minor investigations which, while secondary to 


the main objects of the research, present features of 
interest to permanent-way engineers. The first of 
these was concerned with the extraction resistance 
of a screw which is hammered, instead of being 
screwed (i.e., turn-driven), into the sleeper; and 
of an old-fashioned cylindrical metal spike. All 
the screws were of the type designated No. 4 in 
Fig. 17 and all the sleepers were of Douglas fir, 
bored and creosoted in the usual way. The screws 
were hammered into §-in. diameter holes except for 
the last inch of insertion, and were finally screwed 
tight either by hand or by machine. The spikes, 
#} in. in diameter, were also hammered tightly 
home into  -in. diameter holes, the latter being 
either machine-bored before the sleepers were 
creosoted, or hand-drilled after creosoting in accord- 
ance with ordinary service practice. In all other 
respects the testing arrangements and procedure 
were identical with those already described. The 
average results, presented for comparison with the 
figure of 4-05 tons previously quoted for the stan- 





dard No. 4 type screw, are as follows :— 
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05 tons 
= 100 per cent. 


3-08 tons 
= 76 per cent. 


Extraction tests of type No. 4 screws ) 
from f-in. holes in Douglas fir |4- 
sleepers, the screws having been 
properly screwed-in. 

Type No. 4 screws which had been 
hammered into machine drilled | 
f-in. holes and finally machine- 
screwed for the last inch (average j 
of 12 tests) 

Type No. 4 screws which had been 
hammered into hand-drilled §-in.| 2- 


84 tons | 


holes and finally hand-screwed for 70-1 per cent. 
the last inch (average of 12 tests | 
Spikes which had been hammered | 1-44 tons 


into §-in. holes (average of 10 tests) = 35-5 per cent | 


It is noteworthy that these tests revealed con- 
sistently greater extraction resistances for spikes 
2 in. off the centre of the sleeper than for spikes on | 
the centre line. On the whole, the hammer-driven | 
screws showed the same effect, but in the case of one 
sleeper where the heart of the original tree was about 
2 in. aside of the longitudinal centre line of the 
sleeper, the smaller forces were measured for screws 

ing through the heart. The comparison of 

Fig. 21 with Fig. 23, on page 183, clearly reveals 

the destructive effects of hammering the screw and | 
explains the consequent loss of holding capacity. 

Except for the bottom inch, through which the 

insertion was wholly effected by screwing, the fibres 

of the wood are torn or broken and the “ bite ” or fit 

of the screw seriously impaired. Some of the fibres 

of the torn wood can be seen between the threads 

about half-way down the screw. The hammer-| 
driven spike, Fig. 22,on page 183, has also torn the | 
wood a good deal, especially on one side, 
remarkable how the spike has run to one side of the 

prepared hole. Thus, from more than one stand. | 
point, the marked superiority of the properly turn- | 
driven screw over the old-fashioned hammer-driven | 
spike is effectively demonstrated, while the mal. | 
practice of hammer-driving threaded screws is| 
assessed. 

Fillings for Worn Screw Holes.—The other sub- | 
sidiary experiments were intended to appraise the | 
intrinsic value and relative merits of two proprietary 
methods of improving the holding-power of chair | 
screws when the holes in the sleeper have become 
enlarged or elongated after long service. These) 
palliatives comprised, respectively, a plastic com- | 

the method of use being to plug the enlarged 
hole with the material, and re-drive the screw while 
the compound is still plastic; and a brass strip 
coiled into screw-thread form and inserted into the 
enlarged hole by means of a former, serving to fill 
the space between the chair screw and enlarged hole, 
and thus permitting an improved grip to be obtained. 

The six sleepers used for these tests were of Baltic 
fir and were taken from the track, where they had 
been in service, heart side uppermost, for ten years 
in a tunnel, followed by a further 2} years on a curve 
of about 6-chains radius in a second-class road. The 
chair screw holes were elongated so that there 
éxisted }-in. spread of gauge in three sleepers, and 
}-in. spread in the remainder. On the assumption 
that the gauge spread had been due to the outer rail 
of the curve moving outwards, the holes associated 
with the outer rail were used for the tests, the 
sleepers being sawn appropriately to provide the 
requisite test lengths. The screws, which were of 
type 1 (Fig. 17) and which had been in service in | 
the track, were used for replacement in the same | 
holes during the tests. In order to obtain equitable | 
results, the following three conditions were dis- 
tributed among the worn holes available : (1) screws 
in enlarged holes with plastic compound filling A ; 
(2) screws in enlarged holes with coiled strip B; 
(3) screws refixed in unmodified worn holes. The 
plastic compound was allowed several days to 
become thoroughly dry, after the screws had been 
re-inserted, before extraction tests were carried out. 

The extraction forces measured are given in Table 
X, on this page, in which each value quoted denotes 
the result of a single test. In view of the small 
number of tests very definite conclusions from the 
average results are not warranted. The disparities 
among the results for screws extracted from the 
worn holes in unmodified condition are significant 
of variations which may occur under nominally 
similar conditions of test. Generally, the results 








indicate that the plastic compound A improves the 
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holding-power of a screw in a worn hole by about 
25 per cent. while the results for the coiled strip B 
show 45-per cent. improvement when the gauge- 
spread is } in., but only 17 per cent. improvement 
when the gauge spread is $ in. As would be 
expected, the effect of method B diminishes as the 
wear of the hole increases, whereas method A is less 
dependent upon this variation. 


| TaBLE X.—Forces to Extract Screws from Baltic Fir | 


Sleepers, having Worn Holes with Fillings. 





Coiled Brass 


Worn Hole, Plastic 
Strip B. 


Sleeper No. | Unmodified. | Pilling A. | 





2 in. Spread of gauge. 








Tons. Tons. Tons. 

1 1-90 2-44 3-47 

2 | 2-75 (1-46*) 3-05 

3 2-03 3-12 3-20 
Average ol 2-23 2-7 3-24 
Improvement, | 24-6 45-3 

perce. | ; in. Spread of gauge. 

4 | 325 4 s-26 3-27 

5 2-10 | 2-34 2-70 

6 | 2-15 | 3-90 2-83 
Average pel 2-50 3-16 2-93 
Improvement, | 26-4 17-2 

| 


per cent. 





* Sleeper cracked in re-screwing; result disregarded when | 
making the averages tabulated. 


The holding-down strength obtained with either | 
device is, on the whole, less than that of a new screw | 
in a new hole which, in comparable tests described | 
earlier, is approximately 3-2 tons for Baltic fir. | 


f | 


able improvement in the holding-down power o 
screws in the worn holes, regard being paid to the 
extent and shape of the worn hole in deciding which 
of these palliatives to employ, nevertheless it appears | 
that, when local conditions of the track permit, the | 
preferable alternative is to plug the worn holes, 


wood. 


| 
| 
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Etude Expérimentale et Théorique de la Répartition des | 
Tensions dans les Poutres Encastrées. By Dr. MARCEL 
Ropert. Ziirich: S. A. Leemann Fréres & Cie. | 
(Price 9 fr. (Swiss).] | 


Tue book is a report on an investigation, at Ziirich | 


Polytechnic, of the stress distribution in beams with | 


fixed ends. The investigation was made both by | 
the photo-elastic method of stress measurements and 
by mathematical analysis, and the results are valu- | 
able from the theoretical as well as from the practical | 
point of view. Beams with fixed ends are often | 
used in reinforced-concrete structures, and are | 
usually provided with haunches, because the bend- | 
ing moments at the supports are substantially larger | 
than in the span. The effect of the haunches is a 
further increase of the support moments and a} 
corresponding reduction of the span moments. It 
is common practice to calculate such beams under 
the assumption of a straight centre line, although 
the variation of depth at the haunches causes the 
structure to resemble an arch to some extent. 
Owing to the deviation of the axis of the beam from 
a straight line, a horizontal thrust is developed in 
all cases when the abutments are sufficiently rigid ; 
this is ignored by the usual method of calculation. 
The purpose of the present investigation was to 
determine the magnitude of the horizontal thrust 
developed in beams with fixed ends and the influence 
of this thrust on the stress distribution in the beam. 
The experimental work was done with great care 
and accuracy on three models made of glass 
(“ Jenaer Leichtflint LF6 ’’), all of the same casting. 
One of the models was of rectangular longitudinal 
section, without haunches ; one model had haunches 
top and bottom, symmetrical about the horizontal 
axis, which was straight ; and one was of the usual 
shape, with haunches at the bottom only (i.e., with 
the axis forming a broken line). The result of the 
experiments is given in a large number of tables and 
diagrams, the latter showing the direction and dis- 
tribution of the principal stresses in various cross 
sections of the three models under different condi- 
tions of loading. The stress diagrams reveal that 


.| low modulus of elasticity. 


a thrust was developed in each case. Under sym. 
metrical loading, applied at the third points of the 
span, the horizontal thrust, as a percentage of the 
(single) vertical loads, was about 30 in the beam of 
rectangular longitudinal section, about 50 in the 
beam with symmetrical haunches at the top and 
bottom, and about 75 in the beam with haunches at 
the bottom only. 
| The mathematical analysis is confined to the 
third case, and the formule developed agree well 
with the experimental results. Since these are 
| rather complicated, the author suggests simplified 
| formule which are sufficiently accurate; and, for 
be purpose of practical application, he represents 
them by diagrams for various ratios of the depth of 
|the haunches to that of the beam at mid-span, 
various depth to span ratios of the beam, and various 
| ratios of the length of the haunches to the span. 








~| By means of these diagrams, it is easy to determine 


| the influence line for the thrust in almost every case 
| that might occur in practice. 
| A second series of experiments was carried out on 
| models of Plexiglass, a synthetic resin with a very 
The eight models were 
| all of different shapes, some of them with curved 
haunches, and here again the agreement between 
measured and calculated stresses was satisfactory. 
Generally, the experimental values of the horizontal 
thrust were slightly smaller, and those of the span 
moment slightly larger, than the calculated values. 
his seems to indicate that the fixing at the supports 
of the models was not quite rigid. The diagrams 
showing the direction of the principal stresses are 


and it is | While, therefore, either method can lead to appreci- | of particular interest, as indicating how the reinforce- 


ment should be arranged. The increase of the 
support moments and the reduction of the span 
moment due to the horizontal thrust is substantial. 
It seems doubtful, however, how far this reduction 
can be taken into account in practical design, 
since shrinkage has the opposite effect and should 


slue the sleeper, and drill fresh holes in the original | not be ignored if advantage is taken of the influence 


of the thrust. The report includes a good biblio- 


graphy. 





Gravity Die-Casting Technique. By Grornce W. Lowe. 
London: Hutchinson’s Scientific and Technical Publi- 
cations. [Price 9s. 6d.) 

AN incidental result of the increased production of 

countless small components forming parts of the 

output of war material has been a widely extended 
use of the process of die-casting ; and, inevitably, 
this process has come to be used also for larger 
components than would have been made in this 
way in time of peace, mainly because the quantities 
needed are so much larger than the normal. It is 
conceivable, however, that one outcome will be the 
continued employment of die-casting on a greater 
scale than before the war, a possibility which 
justifies the publication of a small text-book such 
as this by Mr. Lowe, designed rather to popularise the 
process by making it more widely understood than 
to delve deeply into the mechanical and metal- 
lurgical problems involved. The author states at 
the outset that the metallurgical aspects of gravity 
die-casting are outside the scope of the book, which 
approaches the subject mainly from the mechanical 
side ; but it is this side which most concerns the 
operator of the process, the necessary expert metal- 
lurgical guidance being provided as a rule at a 
somewhat higher level. The plan of the book is to 
describe first the essentials of the process and to 
compare it with other means of attaining the same 
ends, namely, pressure die-casting and the *“ slush 
casting’ process which is used for such small 
hollow components as the spouts cf aluminium 
kettles ; to discuss comparative costs, and to trace 
the development of the method; and, finally, to 
discuss the technique of operation and the factors 
governing the design of moulds. The last-mentioned 
function is clearly the most important to the engineer 
concerned in the practical use of gravity die- 
castings, for whom the book is primarily intended, 
and the greater part of the text and illustrations is 
devoted to this t. The author is obviously 
familiar with his subject and has been successful 
in presenting it in a manner which should meet the 

needs of the reader who wants its essentials in 4 

compact form, as an introduction or for occasional 

reference. 
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LIQUID-STEEL TEMPERATURES IN 
OPEN-HEARTH FURNACES.* 


By D. ManrerFIEvp. 


Surveys of temperature distribution in a number of 
types of furnace have already been carried out on acid 
open-hearth furnaces and various types of electric 
furnaces. Some details of preliminary work were 
published in the Second Report of the Liquid Steel 
Temperature Sub-Committee of the Committee on the 
Heterogeneity of Steel Ingots, and further details were 

iven in the Third Report of that Sub-Committee. 
D. A. Oliver and T. Landt considerably extended this 
work on the smaller acid open-hearth and four t 
of electric furnace. The subject was still further 
extended by the late Dr. W. H. Hatfield in his contribu- 
tion to the discussion on the latter paper. The object 
of the present work, conducted in the works of Messrs. 
Steel, Peech and Tozer, Sheffield, was to continue this 
experimental work by temperature explorations in the 
larger t of basic open-hearth furnace. It was 
thought that the difference in the hearth and the slag 
composition and in the technique of the basic process 
might cause some variation at different stages of the 
process and at different positions in the bath. Previous 
work by the author had already demonstrated the tem- 

rature variation with the carbon content of the steel. 
In addition, the physical and chemical properties of 
basic slage show some variation between high- and low- 
carbon charges. In consequence, an endeavour was 
made in the present survey to cover a number of 
different steel qualities. Temperature control was 
being exercised during the period covered by these 
investigations. 

The furnaces were 87-ton cold-charged basic open- 
hearths of the fixed type, fired by producer gas. Coke- 
oven gas was available for the enrichment of the pro- 
ducer gas as and when required. As already stated, 
the type of slag varies somewhat with the steel com- 

ition. The slags on low-carbon charges are usually 
igher in FeO content than those on high-carbon 
charges, and their thermal conductivity would also vary 
in consequence. The average slag thickness would be 
about 5 in., though slags up to 9 in. thick have been 
encountered. Some slag temperatures and time-tem- 
perature surveys are included in this investigation and 
reference is made to these in a later section. Nine 
positions were explored, namely, B, A and C, on the 
longitudinal centre line of the furnace (A being in the 
centre of the bath); D, E and F, along the front bank ; 
and G, H and K along the back bank of the furnace. 
Positions E, A and H were on the transverse centre line 
of the furnace. Duplicate pyrometers of the Schofield- 
Grace quick-immersion type as described in previous 
Sub-Committee Reports were available for use. These 
are in operation for routine control, and all the tests 
were made under supervision and by experienced 
operatives. 

The main arm of the couple is 15 ft. long, and the 
vertical portion is protected by the usual carbon end 
block which is necessary for basic slags. Approximately 
half the arm is protected by diatomite insulating blocks, 
and the rare-metal couple wires are taken to the cool 
end of the arm, whence compensating leads run to the 
potentiometer. With the large type of couple and for 
large furnaces a wheeled trolley is necessary, of which 
two were available. To reach the positions near the 
back bank (G, H and K) it was necessary to construct 
a special long arm. This was 21 ft. long and was 
protected for half its length by a paste of insulating 
cement and siliceous clay applied | in. thick. In addi- 
tion, this carried a long carbon block (2 ft. long) to 
enable the tests at depths of 18 in. to be taken without 
damage to the arm or insulation. Three portable-type 
potentiometers were used for taking the measurements, 
and these have been found to be sensitive, stable and 
accurate. 

Before commencing the tests, and several times during 
the period occupied by the investigation, these instru- 
ments were calibrated. They were also tried against 
each other by taking simultaneous and consecutive 
immersion readings, using alternate couples and poten- 
tiometers. The discrepancy was + 3 deg. C. (5 deg. F.), 
at most, and usually + 2 deg. C. (3 deg. F.) or less. 
New couples were used at the beginning of each experi- 
ment and renewed at least once during the course of 
each individual series. No couple used would thus 
have a total immersion time greater than 120 seconds. 
For several reasons it was decided to make the vertical 
and horizontal surveys separately. The normal silica 
sheath will not survive an immersion of more than 
30 seconds and it would be difficult to take readings in 
three doors simultaneously. It was found difficult, too, 
to take readings near the front bank with the special 





* Paper, entitled “‘ Survey of Liquid Steel Tempera- 
tures in Basic Open-Hearth Furnaces,” read before the 
Iron and Steel Institute on Thursday, May 11, 1944. 
Abridged. 

t Jl. I. & S. Inst., vol. 145, page 245 (1942). 





long arm during preliminary tests. However, it was 
felt that the measurements at the standard depth 
(9 in.) during the vertical explorations could also be 
used in conjunction with the horizontal survey. 

The deepest part of the bath was 2 ft. 9 in. and was 
approximately at position H, just over the tap-hole. 
Owing to the slight slope of the bath from the front 
banks to this position, the greatest depth that could be 
safely achieved at positions D, E and F was 15 in., 
though one or two readings were taken at 18 in. The 
procedure for the vertical survey, therefore, was to take 
measurements at two positions simultaneously at three 
depths with the special long arm and at two depths with 
the short arm. On withdrawal, the silica sheath on one 
instrument was quickly changed and the arm inserted 
in the third door. This could be done very quickly and 
there could be little or no change in temperature during 
the 2 minutes which elapsed between the immersions. 
The long and short arms were used alternately at the 
different positions; hence, during the series of tests 
each position was explored on several occasions. 

For the horizontal distribution, the two shorter-arm 
instruments were used at a standard depth of 9 in. 
As these arms would not reach past the centre-line, 
positions G, H and K were not surveyed. Figures for 
these positions at 9 in. depth, for comparison with the 
centre-line positions B, A and C, are available in the 
vertical survey. The technique adopted here was to 
insert two instr ts simultaneously and take tem- 
peratures at two positions. On withdrawal, the sheath 
was quickly changed and this instrument used through 
the third door. This was alternated between the middle 
and each end door, In the vertical survey some mea- 
surements were taken from the top downwards and 
others from the bottom upwards. Little or no differ- 
ence could be found by the two procedures. In the 
horizontal tests, in some cases the middle-line positions 
were explored first and in others the positions near the 
front bank. Again little or no difference could be dis- 
covered in conseq ts were made 
in three stages, namely, at melting, at “ going-on,” and 
at tapping, and various furnaces and steel qualities 
were surveyed. Notes were made of the gas direction, 
bath condition and finishing additions. With the 
exception of finishing additions on two or three occa- 
sions, no measurements were taken after any bath 
additions until it was considered that sufficient time 
had elapsed for approximate equilibrium to be attained. 

The results obtained are not strictly comparable with 
those of previous investigators, owing to the difference 
between the technique of the basic open-hearth process 
and that of the acid open-hearth or electric furnace. 
The usual procedure on the plant is to add the “ feed 
lime ” as soon as the charge is clear melted, followed 
by the necessary fluorspar addition. When this is 
fluxed the predetermined quantity of mill scale or ore 
is fed as quickly as the furnace will take it. From this 
point little or no further feed is necessary. Neverthe- 
less, the tests yield ample confirmation of the conclu- 
sions reached by Oliver and Land and by Hatfield. In 
addtion, one or two other interesting points were 
indicated. When the bath is uniformly active the 
spread of results is comparatively small. The carbon 
content of the steel in conjunction with the tempera- 
ture and the slag condition will be an indication of the 
vigour of the boil. 

With the exception of two low-carbon melts, the 
temperature taken at the standard position (A) was 
in remarkable agreement with the mean of all tem- 
peratures in the individual survey. In the seven 
experiments conducted during the melting stage, the 
temperatures at position A were :—1,487 deg. C. 
(2,709 deg. F.); 1,535 deg. C. (2,796 deg. F.); 1,508 
deg. C. (2,746 deg. F.); 1,540 deg. C. (2,804 deg. F.) ; 
1,528 deg. C. (2,782 deg. F.); 1,554 deg. C. (2,829 
deg. F.); and 1,528 deg. C. (2,782 deg. F.). In the 
seven experiments carried out during the going-on 
stage, the temperatures at position A were :—1,580 
deg. C. (2,876 deg. F.); 1,613 deg. C. (2,936 deg. F.) ; 
1,556 deg. C. (2,833 deg. F.); 1,555 deg. C. (2,831 
deg. F.); 1,570 deg. C. (2,858 deg. F.); 1,587 deg. C. 
(2,889 deg. F.); and 1,572 deg. C. (2,862 deg. F.). In 
the four experiments carried out during the tapping 
stage, the temperatures at position A were :—1,600 
deg. C. (2,912 deg. F.); 1,579 deg. C. (2,874 deg. F.) ; 
1,585 deg. C. (2,885 deg. F.); and 1,605 deg. C. (2,920 
deg. F.). Of the 18 individual tests taken, no fewer 
than 14 were within +6 deg. C. (11 deg. F.), and nine 
were within +3 deg. C. (5 deg. F.). the four which 
exceeded +6 deg. C. (11 deg. F.), three were on the 
lower-carbon melts and one was after the addition of 

ishing materials. The mean deviation on all the 
tests was 5-5 deg. C. (9-9 deg. F.). A single measure- 
ment made at the standard position can therefore be 
taken as a representative figure for the bath. This is 
v tifying from the viewpoint of temperature 
pen gm practice. Furthermore, this gives added 
confidence in the use of such temperatures for physico- 
chemical investigations. 

In the vertical explorations the temperature naturally 
decreases with the depth. The maximum temperature 











gradient in the present series is 26 deg. C. (47 deg. F.) 
per foot; this was in a test in which the bath condi- 
tions were Obviously abnormal. The average gradient 
of the tests in the vertical survey is 12-5 deg. C. 
(22 deg. F.) per foot; excluding the test in which 
conditions were abnormal, however, the average is 
9 deg. C. (16 deg. F.) per foot. This gradient will 
vary in different furnaces with the thermal conductivity 
of the hearth, i.e., with the type, thickness and insula- 
tion. In the horizontal distribution there is a wider 
range than was anticipated. There is a definite ten- 
dency for the bath, at 9 in. depth, to be hotter at the 
gas inlet than at the gas outlet. This would vary 
with the pitch, velocity, length and direction of the 
flame and with the type and thickness of the slag. It 
was noted that, in tests during which the slags were 
thicker and more viscous, there was little difference 
between the two ends. In the remainder of the tests 
the gas end ave approximately 10 deg. C. 
(18 deg. F.) hotter than the other end. 

In the majority of the observations the tempera- 
ture of the bath was rather higher near the front 
bank than at the centre. Oliver and Land had noted 
the tendency for the edges of the bath to be hotter 
than the centre, but the present survey showed this 
only at the front bank. This may be due to the front 
bank being rather thicker than the back, but the 
flame also an influence in some cases. The higher- 
carbon baths (with more viscous slags) had the least 
temperature variation. The deviation, from the mean, 
of the standard temperature measurement of all other 
positions showed little or no difference at the three 
stages of the refining process. Ithmediately prior to 
the melt considerable variations will obviously occur. 
These variations are rapidly reduced as the bath 
becomes fully melted. At the going-on stage the 
uniformity depends upon the activity of the bath and 
the effect of the flame. After normal finishing additions 
this uniformity was quickly restored, provided that 
sufficient carbon was present to agitate the bath. 

A series of time-temperature observations was made 
to investigate the temperature variations during the 
refining process due to bath additions. It was apparent 
that only a relatively small degree of superheat is 
necessary in the basic open-hearth for the reactions 
to proceed satisfactorily. Calculations of the melting 
point of the metal before commencing to feed indicate 
that the bath was approximately 40 deg. C. (72 deg. 
F.) above its freezing point at this stage. The earlier 
tests indicated a steady increase in temperature during 
the reaction period after sufficient time had elapsed 
for the bath additions to work through. This was 
followed by a steeper rate of increase towards the 
tapping stage. It is necessary to have 70 deg. to 
100 deg. C. (126 deg. to 180 deg. F.) of superheat at the 
finishing period to compensate for the cooling in the 
ladle and the tundish and during teeming. In further 
tests temperature measurements were taken as soon 
as possible after the additions of lime or scale to in- 
dicate the depression due to these materials. It 
appears that this decrease is very temporary and 
varies with the activity of the bath. In one test a 
bath, at 0-77 per cent. of carbon, had a feed of 2 tons 
of lime ; 15 minutes after this addition the temperature 
was 1 deg. C. (2 deg. F.) higher. In another test a 
bath, at 0-16 per cent. of carbon, had 55 cwt. of lime, 
and a measurement taken 15 minutes later showed a 
decrease of 18 deg. C. (32 deg. F.). In a further test 
there was a decrease in temperature of 20 deg. C. 
(36 deg. F.) 13 minutes after a feed of 38 ewt. of ore 
and mill scale. This was followed by an increase of 
36 deg. C. (65 deg. F.) in 18 minutes. 

The response of the metal to an alteration in the 
flame conditions was shown by experiment. With 
the gas off for 10 minutes, and slow gas for 10 minutes 
the temperature decreased 22 deg. C. (40 deg. F.). 
Earlier tests on acid open-hearth furnaces had also 
indicated a fall in temperature of 1 deg. C. (2 deg. F.) 
per minute with the gas off. Earlier work on acid 
open-hearths with 55-ton to 60-ton c had in- 
dicated a reduction of 1-3 deg. C. (2-3 . F.) per 
hundredweight of finishing additions (with the excep- 
tion of large additions of ferro-silicon). In the present 
series, with 87-ton charges in basic furnaces, two tests 
showed a decrease of 6 deg. C. (11 deg. F.) and 8 deg. C. 
(14 deg. F.), respectively, after the addition of 15 cwt. 
of finishing materials. It is suggested that full thermal 
control of the refining reactions would necessitate a 
number of temperature measurements during the 
refining periods. 

(To be continued.) 





SPRINGS OF CaSE-HARDENED MILD STEEL.—Informa- 
tion taken from a Russian source, and published in a 
recent issue of The Iron Age, explains how difficulties 
experienced in the supply of high-carbon spring steel 
were met by deep-penetration carburisation of mild 
steel at low temperatures, using fish scales as a carburising 
agent. 
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FLAMEPROOF OIL-IMMERSED 
SWITCHGEAR. 


A wet thought-out and neatly-arranged type 








bar isolator to be seen. 


Three types of *bus-bar pillar are constructed. 
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| beyond the normal position in order to enable the *bus- | in Fig. 2, the core-balance current transformer operating 
It will be noted that the front | the earth-leakage trip, being indicated at a. The porce- 

| wheels of the breaker are clear of the running rails, but | lain insulators carrying the plug contacts, in common 
of | this would not occur in normal operation. 


flameproof oil-immersed switchgear has recently been | 


with the set below which lead to the "bus-bar isolator, 


The | are mounted in a removable housing to facilitate easy 


introduced by The General Electric Company, Limited, | first, intended for incoming-feeder units, contains a/| replacement. In Fig. 1, at 5, to the left of the upper 


Magnet House, Kingsway. London, W.C.2. 


intended more particularly for mining service, and the | in the upper section. The two are operated by a common | circuits are shown. 


It is | *bus-bar isolator in the lower portion and a line isolator | main plug contacts, secondary plugs for auxiliary 


These are fitted as required. The 


design aims at the provision of maximum robustness in | handle. The second type, for outgoing feeders, has a | compound-filled sealing box shown at c, above the main 


the minimum of space, in order to facilitate transporta- 
tion and installation underground. There is clearly, 


however, nothing in the gear to prevent its employment | fitted if earth-leakage protection is required. The | 
in the growing number of other industries in which | third type of pillar, which serves as an interconnector | running horizontally on edge and supported by porce- 


there is a ibility of inflammable atmospheres being 
present. © design meets the requirements of the 
draft recommendations contained in the report of the 





unit, 


has a ’bus-bar isolator with an earth position in| lain insulators, as shown in Fig. 1. 


|bus-bar isolator with an earth position in the lower | plug contacts in Fig. 2, is provided for electrical inter- 
| portion and above a core-balance transformer may be k connections. 


The *bus-bars consist of air-insulated copper strips 


The *bus-bar 


the lower portion and a line isolator in the upper | isolator is constituted by three vertical copper rods 


section. 


A core-balance transformer is also accommo- | mounted in front of the "bus-bars and supported in 


Royal Commission on Safety in Coal Mines, issued in | dated when earth-leakage protection is required. The | porcelain insulators in such a way that each may be 
1941, which, in particular, specify the non-exposure of | pillar is of cast iron, designed to withstand high internal | rotated through 90 deg. by a link mechanism operated 
live metal to the atmosphere. The tests required for | pressures. Wide machined flanges are used and set | by an external handle. The method of mounting the 
Buxton certificates are also satisfied. The units making | screws securing the covers are, where necessary, | vertical copper rods is shown in Figs. 1 and 2. The 
up the gear have a breaking capacity of 25 MVA at | shrouded in accordance with the mining regulations for | current is led into their upper ends by means of split 


3-3 kV, or 10 MVA at 400 V. Other features of the 
gear are the provision of detachable cable boxes to | 
facilitate cable jointing and arrangements to provide | 
internal earthing of outgoing cables. The gear is suit- | 
able either for low-tension or high-tension circuits up 
to 3-3 kV, the maximum current rating of the breaker 
being 300 amperes for either service. 

The arrangement consists of a series of pillar units 
which may be used individually or connected to form 
switchboards. Such a board, consisting of five units, 
is illustrated in Fig. 7, on page 190, and an individual 
unit is shown in Fig. 8, on the same page. Each unit 
consists of a ’bus-bar pillar, incorporating the isolating 
switches, and an oil circuit breaker placed in front of it 
and making connection to the ’bus-bar pillar by means 
of horizontal self-aligning finger-type contacts. The 
*bus-bar pillar is bolted to rails, which can be grouted 
to the floor, and the circuit breaker is carried on four 
small wheels running on the front portion of these 
rails. It may be drawn forward, isolating it from the 
*bus-bar pillar, as illustrated in Fig. 9, on page 190. 
This illustration actually shows the breaker withdrawn 











flameproof equipment. The upper and lower portions | plug contacts. 


are separated by a horizontal partition forming part of 
the main casting. 

Sectional drawings showing a pillar of the second type, 
intended for outgoing feeders, are reproduced in Figs. 
1 and 2, on this The connecting cable box is 
fixed to a circular flange at the back of the upper portion 
of the pillar, the arrangement permitting the box to 
occupy any one of twelve different positions, in order to 
suit the run of the cables. In Fig. 2, the box is shown 
with the lead of the cable vertically downwards, whereas 
in Fig. 7 the arrangement is the exact opposite, the 
cables leading vertically upwards. In Figs. 8 and 9, 
the box is fixed at an angle, this arrangement being more 
clearly shown in Fig. 5, on the opposite page, which 
illustrates the rear of a pillar with the *bus-bar chamber 
cover removed. A cable connection direct to the *bus- 
bars is also shown in Fig. 1, the sealing box being shown 
in a vertical position; alternatively a straight end 
box can be fitted. The arrangement of the leads 
between the outgoing cable and the plug contacts which 
make connection to the circuit breaker is clearly shown 








Zach of the rods, which are copper 
castings, carries a pair of finger contacts, which in the 
service position engages with a blade fixed to the cor- 
responding "bus-bar as shown at din Fig. 2. When the 
rods are turned through 90 deg. to bring the isolator 
into the earthed position, the finger contacts come into 
the plane of the three rods. The left-hand finger con- 
tacts then engage an earthing blade fixed to the wall 
of the casing, as shown at e, in Fig. 1. At the same 
time the finger contacts on the middle rod engage with 
a projecting blade on the left-hand rod and the right- 
hand rod makes similar connection to the middle rod, 
as shown at f and g, in Fig. 1. As a result of this 
arrangement, all three ph are cc ted ther 
and toearth. The operating mechanism for the isolator 
can be seen in Fig. 1. The porcelain insulators in which 
the lower ends of the vertical copper rods are cemented 
are, in turn, cemented into metal sockets which can 
rotate in bearings at the bottom of the ’bus-bar chamber. 
The sockets are connected by a link mechanism to 4 
shaft A, Fig. 1, which is operated by a handle at the 
front of the circuit breaker clearly shown in Figs. 7, 
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Fic. 5. Rear or PrtLar sHowrne *Bus-Bars. 


8 and 9. This handle is interlocked with the circuit- 
breaker handle, to be seen at the side of the gear in 
~~. 8 and 9, so that the isolator cannot be opened 

the circuit breaker is open. Further, the circuit 
breaker cannot be drawn forward, to the position 
shown in Fig. 9, unless the isolator is in the earthed 
position. The isolator shaft h is in two parts, connected 















































by a dog clutch, shown in Fig. 9, in order to permit the 
circuit-breaker unit to be drawn forward. 

Pillars for incoming feeders contain a line isolator 
in the upper chamber, in addition to the "bus-bar 
isolator. It consists of three blades carried by porce- 
lain insulators ted into a casting which rotates 
in bearings built into the pillar, and serves to disconnect 
the upper fixed plug contacts from the cable. The 
operating mechanism of the two isolators is coupled 
and they are controlled by a common handle. When 
however, it is required to earth an interconnecting cable, 
provision is made for uncoupling the line isolator from 
the mechanism, so that the ’bus-bar isolator may be 
operated independently. 

The circuit breaker, removed from the pillar, with 
the cover removed and the housing raised for inspection 
of the interior, is shown in Fig. 6, and sectional drawings 
are reproduced in Figs. 3 and 4, on this page. There are 
two breaks per phase and the fixed contacts are of the 
controller finger type, the moving contacts being of 
wedge section. Replaceable arcing contacts of large 
section are fitted. Self-filling oil dash pots are provided 
for absorbing shock on the opening of the moving 
contacts and buffer springs are also fitted. The oil 
tank, which is 14 in. long, 12 in. wide and 12} in. deep, 
is mounted on wheels, as already explained, and as 
shown in Figs. 3, 4 and 6. The lining and barriers 
between phases are of birch plywood. The circuit- 
breaker housing is of box form and carries the fixed 
contacts and the self-aligning fingers which engage with 
the plug contacts in the "bus-bar pillar. The detail 
arrangement of the connections and operating mechan- 
ism is clearly shown in Fig. 4. An ammeter and volt- 
meter, set at an angle for easy reading, may be accom- 
modated at the top of the gear and are shown in Figs. 3, 
4and6. The cover plate, which is provided with tough- 
ened-glass windows, is not shown in position in Fig. 6. 
As required, over-current trips with time lag, an 
earth-leakage trip and an under-voltage trip may be 
fitted. In Fig. 4, an over-current trip is shown at 4, 
and the under-voltage trip at j, ste es - trans- 
former, which is necessa’ for high-voltage gear, 
Fie. 6. Crourt-Breaker SHowrye being shown at &. The. transformer fuses are 

INTERNAL MECHANISM. indicated at 1. Mounted on the front of the housing 

















188 


ENGINEERING. ~ 


SEPT. 8, 1944. 

















is a button which, on being pressed, trips the breaker ; 
also a knob for resetting the earth leakage trip and 
for restraining the trip mechanism when the switch 
is used to earth an outgoing feeder cable. This knob 
is arranged so that the breaker can be locked in the 
closed position. 

The lifting gear provided for raising the switch 
mechanism and contacts out of the tank for inspec- 
tion is shown in Fig. 6, page 187. It consists of 
three vertical screws connected to a flat triangular 
casing at the top, and may be put into position after 
removing the cover from the breaker housing. The 
three screws are driven simultaneously through a 
chain and sprockets, by the handle shown in Fig. 6. 
They pass through tapped holes in one of the flanges 
of the housing and by bearing in recesses on the upper 
flange of the tank, lift the housing clear of the latter. 
A complete system of interlocking is provided which 
ensures that while the circuit breaker can be closed with 
the isolator connected either to the "bus-bars or to 
earth, it is impossible to operate the isolator unless 
the circuit breaker is open. Further, it is impossible 
to withdraw the breaker until the isolator is closed to 
earth. Movement of the isolating-switch handle while 
the breaker is withdrawn from the "bus-bar pillar is 
not transmitted to the isolating switch contacts, and 
the circuit breaker can be restored to the service 
position only when the isolating-switch handle is in 
the correct position. Inter-connector units are fitted 
with an additional interlock to prevent withdrawal of 
the circuit breaker when the isolators are uncoupled. 
The circuit breaker cannot be accidentally moved into 
the service position when the housing is raised off 
the tank. The internal earthing of an iriterconnector 
cable is accomplished at the *bus-bar isolator and not 
at the line isolator, which remains closed during the 
operation. As already explained, for normal isola- 
tion, the isolators are operated simultaneously, but 
by using a key provided to unlock a knob at the right- 
hand side of the gear the drive may be uncoupled and 
the "bus-bar isolator operated leaving the line isolator 
locked closed. When carrying out this operation the 
line must naturally be isolated at the remote end. The 
earth connection can then be made by closing the 
breaker. 

An additional item which may be provided in connec- 
tion with this gear is a lighting transformer of 500 VA 
capacity. It is available at any voltage up to 3-3 kV 
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London, W.C.2; Major Andrew Melville McKay, 
M.Eng., Ph.D. (Sheff.), R.E.; Arthur Mitchell, Stock- 
ton-on-Tees ; Norman Morton, B.Sc. (Eng.) (Lond.), 
Devonport; Lieut. David Peter Bremner Neave, 
R.E.M.E.; Robert Frederick Seymour Pattenden, 
B.Sc. (Eng.) (Lond.); Ralph Poole, London, W.C.1; 


Associate 
Durham ; 


PERSONAL. 


Sm Francis CaRNEGIE, O©.B.E., M.Inst.C.g, 
M.I.Mech.E., has retired from the position of Chief 
Superintendent, Royal Ordnance Factories, after 43 
years of Government service. 

Mr. W. H. C. Coompe, Wh.Ex., M.I.Mech.E., has been 
made Superintendent of Dockyard Machinery Installa- 
tions, Dockyard Department, Admiralty. 

Dr. HarRo~p Moore, C.B.E., F.LC., F.Inst.P., who 
was for many years Director of Metallurgical Research 
at the Research Department, Woolwich, and succeded 
Dr. R. 8S. Hutton as Director of the British Non-Frroys 
Metals Research Association on October 1, 1952, ig 
retiring shortly. 

Sm GereorrreY Duke Burton, Director-General of 
Mechanical Equipment, Ministry of Supply, has resigned 
his position as managing director of the Birmingham 
Small Arms Company, Limited. 

MaJsor-GENERAL C. W. MACLEOD, C.B., C.M.G., D.S.0., 
hitherto Deputy-Director of Supplies and Transport at 
the War Office, has been appointed Regional Transport 
Commissioner, North-Western Region, Ministry of Trans- 
port, which vacancy has arisen through the death of Sig 
WILLIAM CHAMBERLAIN, M.Inst.T. General Macleod 
took up his new duties on September 6. 

Dr. 8S. F. Dorey, Wh.Ex., M.Inst.C.E., M.I.Mech.E., 
M.I.N.A., has been reappointed to represent the Institu- 
tion of Mechanical Engineers on the Joint Committee on 
Materials and their Testing for the 1944-45 session. 

Mr. H. THompson, a director of Vickers-Armstrongs 
Limited, and deputy general manager of the firm’s Barrow 
Works, has been elected chairman of the Dry Dock 
Owners’ and Repairers’ Central Council for 1944-45, 
Mr. Jonn CaRsON, manager of Harland and Wolff, 





Denis John Purcell, B.E. (Ireland), Dublin; William 
Robert Reynard, Oldham ; Donal Reynolds, Slough ; | 
John Sidney Russell, B.A. (Cantab.), Leicester; Frank 
Sidney Salter, Bournemouth; Karel Saxl, Birming- 
ham; Donald Scammell, London, W.C.2; Marshall 
Hudson Thompson, Johannesburg, Transvaal, S. Africa; | 
Hans Albrecht Toffler, Letchworth; Daniel Norman 
Walker, Leicester; William Allen Walker, George- 
town, Renfrewshire ; William James Webb, Kingston- 





Otford, Kent; Henry Walwyn Wood, 
Ceylon ; Joseph Worthington, Wigan. 





on 50-cycle systems. The transformer is a self-con- 
tained unit with its own ‘bus-bar chamber and may be 
inserted between two switch units or fitted at either 
end of a board. Alternatively, it can be mounted on 
skids and inserted in a cable run as a separate unit. It 
is fitted with high-tension fuses and a double-pole 
isolator with earth contacts on the line side and a 
double-pole switch and fuses on the Jow-tension side. 





THE INSTITUTE OF METALS. 


Tue 36th annual autumn meeting of the Institute of 
Metals will be held at the James Watt Memorial 
Institute, Great Charles-street, Birmingham, on Wednes- 
day, September 20, at 2.15 p.m. After the transaction 
of the formal business, which will include the nomina- 
tion of officers for the 1945-46 session, and the announce- 
ment of recent elections of members and student 
members, a discussion on the melting and casting of 
bronze will take place. This will be based on the 
following five papers :—‘‘ Development of a Flux- 
Degassing Process for Chill-Cast Tin Bronzes,” by 
Dr. W. T. Pell-Walpole ; “ The Effect of Some Varia- 
tions in Casting Procedure on the Properties of Degassed 
Chill-Cast 10 per cent. Tin Bronze,” by Dr. W. T. 
Pell-Walpole and Dr. V. Kondic; “ The Removal of 
Gases from Molten Bronzes,” by Mr. W. A. Baker and 
Mr. F. C. Child; “ The Effect of Shrinkage and Gas 
Porosity on the Pressure Tightness and Mechanical 
Properties of Bronze Sand Castings,” by Mr. W. A. 
Baker, Mr. F. C. Child and Mr. W. H. Glaisher; and 
“The Use of Leaded Gunmetal for the Production of 
Castings to Withstand Pressure,” by Mr. F. Hudson. 
If time permits, two further papers will be discussed, 
namely, “The Influence of Centrifugal Castings 
(Horizontal Axis) upon the Structure and Properties 
of Metals,” by Dr. L. Northcott and Mr. V. Dickin ; 
and “ The git ienuiien of Copper,” by Dr. Maurice 
Cook and Dr. T. Ll. Richards. Discussion by corre- 
spondence should reach the offices of the Institute, 
4, Grosvenor-gardens, London, 8.W.1, not later than 
October 31. 





ELecrric Morors FoR FARM MACHINERY.—An in 
formative well-illustrated brochure has recently been 
issued by Messrs. Higgs Motors, Limited, Witton, Bir- 
mingham, 6, describing the numerous applications of 
small electric motors to farm machinery and appliances, 
typical applications being to churns, root mills, chaff- 
cutters, cream separators, sheep-shearing machines, 
circular saws, grindstones, and mowing machines with 
trailing cables for small areas. 





INSTITUTION oF ELEcTRICAL ENGINEERS. 


Graduate to Associate Member.—Captain John Bower | of the company. MR. 
Reginald Smithson Robson, | director since 1938, has been appointed an assistant 
Vernon Arthur Russell, | managing director. 


London, N.5; William Arnold R. South, Billingham, | 


| Ritchie, A.F. Signals ; 
B.Sc. (Eng.), Sunderland ; 
Co. Durham; Evan James C. Thomas, Altrincham ; 
Thurlby, B.Sc. (Eng.), Guildford, Surrey; Laurence 
Anthony Tuttiett, Godalming; Douglas William 
Tyrrell, Coulsdon, Surrey ; Malli Mantra Vadi, B.Sc. 


Bezwada, Madras, India; Henry Defaye Walden, 
B.Sec., Pointe-a-Pierre, Trinidad, B.W.I.; William 
Edward White, Glasgow; Harold Ross Whyte, 


Greenford, Middx. ; Kenneth Wilcox, Manchester. 


Student to Associate Member—Kenneth Mackay 
Miller, Stockport, Cheshire. 





BOOKS RECEIVED. 


Vektorielle Regeltheorie. Die Behandlung von Regel- 
problemen vermitiels des Frequenzganges des Regel- 
kreises und ihre Anwendung auf die Temperatur- 
regelung durchstrémter Rohrsysteme. By Dr.-InG. Pau. 
Proros. Ziirich, 2: A.-G. Gebr. Leemann und Co., 
Stockerstrasse 64. [Price 9 Swiss francs.) 

Mitteilungen aus dem Institut fiir Strassenbau an der 
Eidgen. Technischen Hochschule in Ziirich. No. 1. 
Die Liiftung der Alpenstrassen-Tunnel. By WERNER 
Wirz. Ziirich, 2: A.-G. Gebr. Leemann und Co., 
Stockerstrasse 64. [Price 12 Swiss francs.) 

Thirty-Sizth Annual Report of the Hydro-Electric Power 
Commission of Ontario for the Year Ended October 31st, 
1943. 620, University-avenue, Toronto, 2: The 
Hydro-Electric Power Commission of Ontario. 

Association of Tar Distillers. Coal Tar Fuels: Their 
Derivation, Properties, and Application. Editor: J. 8. 
Sacu. London: Offices of the Association, 166, Picca- 
dilly, W. 1. [Price 15s. net.] 

Centro de Estudios y Proyectos de la Direccién de Con- 
strucciones e Industrias Navales Militares. Canal de 
Experiencias Hidrodindmicas de el Pardo. Indice de 
Bibliografia Sobre Resistencia a la Marcha y Propulsion 
de Buques y Materias Hidro y Aecrodindmicas Afines. 
Afios 1941 y 1942. El Pardo, Madrid: The Director, 
Canal de Experiencias Hidrodinamicas. 

Transactions of the Institution of Civil Engineers of 
Ireland. Volume LXX. June, 1943, to May, 1944. 
35, Dawson-street, Dublin: Offices of the Institution. 

The Birmingham Exchange. Directory of Members, Sub- 

scribers and Representatives, 1944. Birmingham: The 

Secretary, The Birmingham Exchange. 











on-Thames ; George Frederick Whitby, B.A. (Oxon.), | 


Herbert William Thomas, Devonport; Leslie Thorpe | 





Limited, Liverpool, has been elected senior vice-chairman, 
and Mr. R. H. StrerpHenson, O.B.E., a director and 
general manager of Smith’s Dock Company, Limited, 
North Shields, has been elected junior vice-chairman. 


Dr. J. E. Hurst has been elected President of the 


| Staffordshire Iron and Steel Institute. 


Mr. A. S. MITCHELL, M.I.Mech.E., M.(N.Z.)S.C.E., has 
been elected President of the New Zealand Institute of 
Refrigeration, which is to be known in future as the New 


Colombo, | Zealand Association of Refrigeration. 


Mr. F. R. Stace, M.1.Struct.E., assistant managing 
director of Messrs. Thos. W. Ward, Limited, Sheffield, 
since 1938, has been appointed a joint managing director 
H. W. Secker, who has been a 


| Mr. H. C. Town, M.1.Mech.E., M.I.P.E., F.R.S.A., 
| has been appointed Head of the Engineering Department, 
at the Technical College, Keighley, Yorkshire. 

Mr. H. NEVILLE has been elected chairman of the 
Crewe Branch, and Mr. A. H. SCHULKINS chairman of 
the Portsmouth Branch of the Association of Supervising 
Electrical Engineers, for the 1944-45 session. Mr. A. E. 
POOLE has been elected chairman of the newly-inaugur- 
ated Wolverhampton Branch of the Association. 

Mr. E. W. Jonnstron, who has been joint honorary 
secretary of the Diesel Engine Users Association for 4 
considerable time past, is resigning owing to illness. He 
is succeeded by Mr. Hamisn FerGuson, who has been 
assisting Mr. Johnston for some months. 

The Council of the Institution of Electrical Engineers 
have nominated Dr. A. P. M. FLEMING, C.B.E., M.Sc., 
to serve as the representative of the Institution on the 
| Council of the Women’s Engineering Society. 

Mr. W. H. GranruaM, M.I.Mech.E., has taken up the 
appointment of representative of Messrs. Danie] Adamson 
and Company, Limited, in the Birmingham area. 

The offices of THE KEIGHLEY ASSOCIATION OF ENGI- 
NEERS have been removed to Devonshire Buildings. 
Devonshire-street, Keighley. 





THE INSTITUTION OF STRUCTURAL ENGINEERS.— The 
examinations of the Institution of Structural Engineers 
will next be held from Monday, January 8 to Friday. 
January 12, 1945. 





Tae LATE Mr. H. V. Biackstone.—We note with 
regret the death of Mr. Harold Vaughan Blackstone, 
which occurred at Bedford on August 17. Mr. Black- 
stone, who was 65 years of age, was formerly a director 
of Messrs. Blackstone and Company, Limited, Stamford, 
Lincolnshire. He was the second son of the late Mr. E. C. 
Blackstone and was educated first at Stamford School 
and later at Oakham School. Soon after leaving school, 
he went with the local contingent of Volunteers to take 
part in the war in South Africa, and remained in South 
Africa for some years, engaged in engineering work, after 
the conclusion of hostilities in May, 1902. On his return 
home, he joined the firm of Messrs. Blackstone and Com- 
pany, and was eventually elected to a directorship, which 
he relinquished shortly before leaving Stamford for 
Bedford, just prior to the outbreak of the present war. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Steel Prospects.—Scottish steelmakers are finding it 
difficult to keep their works fully occupied, though they 
have overcome their difficulties very well in the circum- 
stances. Heavy bar and plate orders are small, and 
war contracts are being worked off much more quickly 
than they are being replaced. In the near future makers 
expect to be returning to their mormal peacetime pro- 
duction programmes, and are looking for some indication 
of the conditions they may expect to encounter when 
the change takes place. 

Scottish Coal.—Sir Patrick Dollan, chairman of the 
Scottish Fuel Efficiency and Economy Committee, 
speaking recently, stated that Scottish opencast workings 
are producing about 8,000 tons a week, and may possibly 
rise to 20,000 tons per week when present developments 
are in full operation. Glaagow’'s ex-Provost also referred 
to the downward trend of ordinary coal production, and 
said that weekly outputs have fallen by 25,000 to 30,000 
tons a week during the last year. It seems obvious, 
therefore, that opencast operations are not yielding 
anything like the amount necessary to offset the drop in 
deep-mining returns, and, in Scotland at any rate, the 
position is disheartening. While applauding the enter- 
prise of the Government in trying to supplement coal 
supplies in this manner, it is becoming fairly obvious 
that opencast mining is only a wartime expedient, and 
once the real crisis in coal supplies is passed there can 
be little justification for spending large sums in this way. 
No costs figures have been given, but it is understood 
that opencast coal is costing twice or three times as 
much to produce as deep-mined fuel, while its market 
value is still below that of ordinary coal owing to the 
dirty condition in which much of it reaches the con- 
sumer. 

Scotland and Housing.—Glasgow Corporation have 
been given authority to proceed with the construction 
of a factory at Sandyhills, Glasgow, for the manufacture 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—The need for the rapid expan- 
sion of the coal export trade after the war is emphasised 
in a joint memorandum drawn up by the Monmouthshire 
and South Wales Coalowners’ Association and the South 
Wales Coal Exporters’ Association, for the Cardiff Chamber 
of Commerce, on the post-war reconstruction’of the trade. 
It points out that pre-war exports amounted to about 
45 per cent. of the total output of the coalfield. Condi- 
tions governing the trade might be affected by the 
Atlantic Charter and the Anglo-American Mutual Aid 
Agreement, and it was therefore essential that the coal 
trade should have clearly in mind the policy it desired 
the Government to pursue and that, in the determination 
of that policy, the Government should be guided largely 
by responsible opinion in the trade. On the question of 
peace terms it was urged that every care should be taken 
to avoid the mistakes made after the last war when 
Germany, through reparations coal, was given a foothold 
in markets previously held by Wales. It might be 
necessary to negotiate an international agreement for 
the regulation of the European export trade and careful 
consideration would also have to be given to the question 
of bilateral trade agreements. Dealing with the bunker- 
ing trade it suggested that the Government should take 
steps to ensure that the industry be given an opportunity 
of demonstrating to shipowners that coal could be burnt 
as economically as oil. Trading conditions remained 
difficult on the Welsh steam-coal market throughout the 
past week. There was a good demand on both home 
and foreign account, but the shortage of supplies pre- 
vented salesmen from arranging business from any but 
the highest priority consumers. Order books were well 
filled forward and the tone was very firm. Exports 
were slow and were restricted almost entirely to cargoes 
for the essential users in the Mediterranean war zones 
and the coaling depots. All the large sorts were well 
sold ahead and were very firm, while the sized and 
bitumi smalls were exceptionally scarce, so that, 





of foam-slag concrete blocks for mass-production housing 
purposes ; the factory is to cost 38,6751. Arrangements 
for the release of additional labour are being carried 
through with the appropriate Government departments. 
Glasgow Corporation is prepared to utilise steel h 


with a keen request circulating, recent strength was 
fully maintained. Best dry steam smalls were active, 
but inferiors were quietly available. 


S Steel-Sheet Industry.—The market report of 





to fill the gap in accommodation, but some municipal 
members show little interest in the Portal structure. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Some departments of Sheffield steel 
and engineering industries are busy but others are only 
quietly employed. There is a good deal of stand-by 
labour and equipment which comes into activity for a 
period without warning. Some employees who have 
been drafted into works from their own small businesses 
are urging that in these relatively quiet times they should 
be allowed to return and begin a process of resuscitation, 
but unnecessary risks are not being taken, and the 
prudent course of being in readiness for any emergency 
is being adopted. 

South Yorkshire Coal Trades.—There has been a slightly 
increased output of coal from the South Yorkshire area 
following the settling down of miners after holidays, but 
there are still some staggered holidays to be finished. 
The demand for coal tends to increase as it becomes clear 
that released territories abroad will be drawing more 
extensively upon British coal supplies. The home indus- 
trial demand is increasing as also is the call from public- 
utility undertakings, as it is realised that there is little 
time in which to build up the reserve stocks for winter 
use. Coking coal is in greater demand; and the make 
of coke is at a satisfactory level. 





TIMBER-DrRYING KiLNs.—The Timber Control has 
announced that Treasury assistance is now no longer 
available in respect of new projects involving either the 
construction or the modernisation of timber drying kilns. 
Applications regarding unassisted projects, however, 
should continue to be addressed to the Timber Control, 
Department III/6, Ministry of Supply, Clifton Down 
Hotel, Bristol, 8. 





ROYAL INDIAN NAVAL VOLUNTEER RESERVE (ELEC- 
TRICAL BRANCH).—Applications are invited from electrical 
engineers for appointment to temporary commissions in 
the Royal Indian Naval Volunteer Reserve (Electrical 
Branch). Oandidates should either possess a university 
degree in electrical engineering or be graduates, associates 
or corporate members of the Institution of Electrical 
Engineers. Alternatively, they should be able to produce 
documentary proof of having received a regular pro- 
fessional education in electrical engineering. Candidates 
must also have had practical electrical experience of a 
general nature. The minimum age is 20 years, and 


jn of conditions of service and an application 
orm may be obtained from the secretary, Military 
Department, India Office, Clarence House, 4, Central- 
buildings, London, S.W.1. 


the Incorporated Swansea Exchange states that, last 
week, business in tin-plates and their substitutes con- 
tinned to be quiet and that transactions were equivalent 
to rather less than a week’s production. Makers, how- 
ever, have a good reserve of orders and are keeping their 
works well employed. There is little change in the 
condition of the steel-sheet market and order books 
continue to be satisfactory. Iron and steel scrap is 
quiet and not much new business has been transacted. 
The prices of iron and steel products and of non-ferrous 
metals are as follows:—Standard quality coke tin- 
plates, per box of 108 Ib., containing 112 sheets, measuring 
20 in. by 14 in., 29s. 9d., f.o.r., for home consumption 
and 30s. 9d., f.0.b., for export. Tin-plates carrying 
heavier coatings of tin, 30s. and 30s. 44d., per box, f.o.r., 
for home consumption. Unassorted tin-plate base un- 
coated plates, 25s. 9d., per box, f.o.r., at makers’ works. 
Galvanised corrugated steel sheets, No. 24 gauge, in 
bundles, 261. 2s. 6d., and steel-sheet and tin-plate bars, 
121. 2s. 6d., all per ton, delivered. Welsh hematite 
pig iron, 61. 14s., and Welsh basic pig iron, 61. 0s. 6d., 
both per ton delivered and both subject to a rebate of 
5s. The distribution of supplies of metallic tin is con- 
trolled and the price of the metal is 3001. a ton. The 
maximum control price of fire-refined copper (containing 
not less than 99-2 per cent. of the metal) is 601. 10s. a 
ton, and that of high-conductivity electrolytic copper, 
621. a ton. The official maximum price of good soft pig 
lead is 251. a ton, and that of spelter, 261. 10s. a ton. 





ELeEcTRIC-WELDING REPAIRS TO TURBINES.—An 
article by Mr. E. F. Bladholm in Power describes how areas 
pitted by cavitation in the runners of four hydraulic 
turbines at Boulder Dam were repaired by electric weld- 
ing. The turbines each develop 115,000 horse-power 
when taking 2,500 cub. ft. of water a second, the 
head being 500 ft. In treating 31,566 sq. in. of pitted 
surface, 3,460 Ib. of stainless-steel, mild-steel and chro- 
mium-steel welding rod were used. 





CONFERENCE ON AUTOMATIC CONTROLLING AND RE- 
CORDING INSTRUMENTS.—On page 385 of our issue of May 
19, 1944, we gave particulars of a joint conference on “ In- 
struments for the Automatic Controlling and Recording 
of Chemical and Other Processes,”’ which was arranged to 
take place in London on September 22 and 23. We now 
learn that it has been decided to postpone the conference. 
The organising committee, which consists of representa- 
tives of the Institution of Chemical Engineers, the 
Institute of Physics, and the Chemical Engineering Group 
of the Society of Chemical Industry, state that the date 
for the conference, which has not yet been fixed, will be 
announced in due course. The organising secretary is 





Mr. M. B. Donald, c/o The Institution of Chemical 
Engineers, 56, Victoria-street, London, S.W.1. 








NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6.30 


p.m., 39, Victoria-street, Westminster, S.W.1. Informal 
Meeting. ‘‘ Engineering in America.” Friday, Septem- 
ber 15, 6.30 p.m. Informal Meeting. ‘“‘ Engineering in 


Australia,” by Major W. R. Blunden. 


INSTITUTE OF ECONOMIC ENGINEERING.—Sunday, Sep- 
tember 10, 2.30 p.m., Waldorf Hotel, Aldwych, W.C.2. 
“ Planning a Manufacturing Organisation,” by Mr. A. H. 
Huckle. 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, Septem- 
ber 12, 5.30 p.m., 85, The Minories, E.C.3. “ Some 
Modern Applications of Welding to Engineering,”’ by Mr. 
J. A. Dorrat. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
—Thursday, September 14, 11 a.m., The Town Hall, 
Manchester. Report of the Council and the Accounts of 
the Association for the past year. 


INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, September 19, 6 p.m., The 
Technical College, Newport, Mon. Chairman’s Address : 
“ Power District Heating,” by Mr. T. H. Wood. 


INSTITUTION OF HEATING AND VENTILATING ENGI- 
NEERS.—Wednesday, September 20, 6 p.m., The Institu- 
tion of Mechanical Engineers, Storey’s-gate, St. James’s 
Park, Westminster, S.W.1. ‘“‘ Trends in the Development 
of Heating Installations for Domestic Purposes,” by 
Professor Sir Alfred Egerton, F.R.S. 


INSTITUTION OF AUTOMOBILE ENGINEERS.— Manchester 
Centre: Saturday, September 23, 2.30 p.m., The En- 
gineers’ Club, Albert-square, Manchester. “ Petrol : 
Its Development, Past, Present and Future, with Some 
Notes on the Potentialities of High-Octane Fuels for Road 
Vehicles,” by Mr. H. Fossett. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Producers of most descriptions of 
iron and steel could deal with more work than they have 
in hand and in those plants which are still fairly actively 
engaged on old orders new bookings, to follow on, are 
being sought. The lethargic market conditions, however. 
are expected to improve in the near future by buyers 
coming forward to cover autumn needs. While the 
demand for Government requirements is believed to 
have past the peak, no disposition is shown to authorise 
plants to be diverted to the production of commodities 
for ordinary commercial purposes. 


Foundry Iron.—The further contraction of operations 
at light-casting plants has reduced the consumption of 
No. 3 foundry pig to a very low level. Delivery licences 
are issued quite freely, but the business passing is trifling 
and there is no indication of any early change for the 
better. 

Hematite, Low-Phosphorus and Refined Iron.—There 
is still a shortage of hematite. Pressure for supplies is 
somewhat less insistent than has been the case for some 
time, but the demand is still difficult to meet and pros- 
pects of an expansion in the limited output are far from 
bright. By the careful allocation of the available ton- 
nage, however, and by maintaining deliveries to works 
where supplies are most needed, producers are able to 
deal satisfactorily with requirements for essential pur- 
poses. Engineering foundries are fairly busy and are 
using substantial quantities of low-phosphorus and 
refined irons. 


Manufactured Iron and Steel—The moderate demand 
for semi-finished iron is adequately covered, but the 
heavy pressure for steel semies is severely straining the 
sources of supply. Bookings for re-roiled steel are very 
extensive and necessitate the maintenance of maximum 
deliveries of billets, blooms, slabs and bars to enable the 
mills to deal satisfactorily with their contract obliga- 
tions. Finished-iron manufacturers are fairly actively 
engaged in the execution of heavy work, but would 
welcome orders for the lighter descriptions of material. 
Special and alloy steels are in less demand than has been 
the case for some time and heavy joists continue slow 
of sale, but light and medium sections are in good 
demand and makers have well filled order books. Plate 
and sheet mills are fully occupied. All available parcels 
of rails, chairs and other railway material, as well as pit 
props and colliery arches, are readily taken up. 

Scrap.—Scrap supplies are barely sufficient for current 
needs, particularly in the heavy varieties. Larger 
deliveries of heavy steel scrap, good cast iron and 
machinery metal would be welcome. 














ENGINEERING. 











FLAMEPROOF OIL-IMMERSED SWITCHGEAR. 


MESSRS. THE GENERAL ELECTRIC CUMPANY, LIMITED, LONDON. 


(For Description, see Page 186.) 
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OPERATING PosITION. 


SrnGce Unit, wits Crircurr-BrReakKER IN 


HENRY SPURRIER MEMORIAL AWARDS, 1944.—The | with an annular reservoir surrounding it near the top. 
Henry Spurrier Memorial Committee of the Council of | The depth of the reservoir is about 10 ft., and the mean 
the Institute of Transport, at its last meeting, awarded | height of the water above ground level is approximately 
16 grants, amounting to 1151., to assist road-transport | 195 ft. The capacity of the reservoir is some 500 cubic 


students to pursue part-time studies. 





NEW WATER TOWER FOR ALBACETE, Spatin.—Recently 
constructed works for the supply of water to the town 
of Albacete in Spain include a water tower rising nearly 
230 ft. high from its foundations, in the form of a rein- 
forced concrete “ chimney " 19} ft. in diameter inside, 





| metres or 110,000 gallons. Calculations involved in the 


design, and the method of construction, are described by 
José Luis Escario, who was directly responsible for the un- 
dertaking, in Revista de Obras Piblicas, Madrid, June, 1944. 

IRRIGATION IN CoLorapoO.—The last stages in the 
boring of a tunnel 13 miles long in connection with a 




















Fie. 9. Cirncurr-BREAKER WITHDRAWN FOR 
INSPECTION. 


land reclamation project in the United States were 
reached on June 10 last. The tunnel will bring irriga- 
tion water under the Continental Divide from the 
Colorado watershed to that of the South Platte River, 
which is a tributary of the Mississippi. Concrete-lining 
operations and other works are to be expedited so that 
water can be delivered for next year’s crops. The project 
is intended ultimately to divert over 30,000 acre-feet of 
water annually from the head-waters of the Colorado 
River to supplement the water supply for 615,000 acres 
of cultivated land in the South Platte River drainage area. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 





TuLEGRAPHIO {* ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 


TazrHons Numpzr—TEMris san 3663 (2 lines). 


The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, ‘post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 











For the United Kingdom ....... £3 5 O 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies....... £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the to the Publisher, together with 
the agent’s name and address. 








ADVERTISEMENT RATES. 


The o for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
eneinch. If use is made of a box No., the extra 
is le. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
re all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 








All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








INDEX TO VOL. 157. 


The Index to Vol. 157 of ENGINEERING, 
(January-June, 1944) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being distributed only in response to such 
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INDUSTRY AND 
AESTHETICS. 


RaTHER more than three years ago, when the 
Council of the Institution of Civil Engineers decided 
to finance the establishment, at the University of 
Cambridge, of a lectureship in the economics and 
wsthetics of engineering design, we discussed the 
proposal at some length and pointed out a few of 
the difficulties involved in any attempt to reduce 
such an indeterminate study as zxsthetics to the 
narrow exactitude of most other subjects covered 
by an engineering curriculum. Not only was it 
the case, we commented, that wsthetic considera- 
tions depended largely on the opinion of the indi- 
vidual. Opinion itself was liable to be swayed by 
fashion, the fundamental cause of which, commonly 
assumed to be esthetic, might be actually the result 
of purely economic and utilitarian influences; and 
technical advances had been so greatly accelerated 
in recent years that there was a real danger that 
opinion, and zxsthetic beliefs, could not keep pace 
with the changes. It appeared, therefore, we con- 
cluded, that the approach to the subject could only 
be “by the critical analysis of existing structures 
and machines and industrial plants, to ascertain 
which of their features compel admiration in the 
beholder and which merely cause irritation or excite 
active disapproval.” 

That attention is being devoted to design for 
appearance as well as to design for mere utility is 
indicated by the report, recently issued by the 
Scottish Council for Industry, on the Exhibition 
of the Industries of Edinburgh and Leith. The 
report was submitted to the Council by a committee 
of two—Sir John Richmond, K.B.E. (chairman) and 
Sir William Crawford, K.B.E.—and comes rather 
a long time after the event, for the exhibition was 
held at the National Gallery of Scotland from 
February 28 to April 12. Therefore it may Be 
rather difficult for some readers of the committee’s 
comments to recall precisely the exhibits to which 
reference is made; but the general observations 
are sufficiently broad in character to be kept in 
mind for future application. 

The exhibition was organised by the Edinburgh 
and Leith Chambers of Commerce at the suggestion 





applications, 


of Scotland, with the aim of showing the range and 
nature of the industries carried on within the area, 
and particularly those in which “design or the 
application of art has an important bearing.”’ The 
manufacturers of the exhibits remained anonymous 
—a somewhat unusual feature; and, owing to 
war-time restrictions, the exhibition could not be 
made fully representative of the local industries. 
This was probably one reason for the predominance 
of “‘ consumer goods,” and the rather inadequate 
representation of engineering products; but, even 
so, the exhibits had the general merit of revealing 
the existence of an zsthetic sense in the designers 
and, by implication, among the consumers, which 
offered some hope that the same critical faculties 
would be active in the production and selection of 
engineering products also. 

Nevertheless, the committee were not satisfied, 
and the grounds for their dissatisfaction are worth 
considering. In broad terms, they may be summed 
up in the statement that “It was impossible to 
avoid the impression that the Exhibition was 
dominated by the ‘ good enough’ rather than the 
superlatively fine.” Admittedly, war-time diffi- 
culties must have had some influence on the general 
quality, though it was noted that the standard of 
workmanship throughout was of a high class and 
that the material wasinvariably good. This, however, 
the committee rightly observed, was not enough. 
“There is no lack,” they declared, “of under- 
standing of honest worth in the materials used, no 
lack of conscientious finish in craftsmanship, but 
comparatively few articles on exhibition had that 
balanced harmony which excites admiration and 
leaves no doubt that here is a work of the highest 
merit.” 

This, surely, is just the point that the Council of 
the Institution of Civil Engineers had in mind when 
formulating their proposals for the Cambridge lec- 
tureship. The judgments which guided them are 
practically identical with those put forward by the 
committee in criticising the exhibition: namely, that 
these matters of taste, so important to the future 
of British industry are largely matters of education. 
“It is a question,” say the committee, “ of so adjust- 
ing the processes of art education that contact with 
well-designed articles of everyday use should be part 
of everyday art experience, leading to a higher level 
of public taste. If the present level of public taste 
is the outcome of the existing educational system, 
then the existing system should be reviewed in a 
gravely critical spirit.” In discussing the exhibits 
of printed textiles, they make a comment which 
has a much wider applicability, suggesting that, to 
proposals to raise the artistic level of the commercial 
product, “the manufacturer may readily reply that 
he is a business man and that the material which he 
produces meets the demand completely.”” The com- 
mittee question whether such an attitude is justifi- 
able even from the commercial point of view, observ- 
ing that “there is a growing awareness, especially 
in the younger generation, of good design, and, if a 
choice of better design were made available, we 
believe favourable results would be obtained and 
possibly new unsuspected markets discovered.” 

A good instance of the truth of this statement is 
provided by the development of drawing instru- 
ments in this country. Those of the Sixteenth 
Century, if the few contemporary illustrations are 
dependable, were merely crude. By the close of the 
Seventeenth Century, they had acquired a certain 
grace of form, but this was partly hidden by unneces- 
sary ornament and peculiarities of design which may 
have been due to attempts to increase production 
under the handicap of purely manual methods. In 
the Nineteenth Century, however, W. F. Stanley 
introduced new designs which facilitated the use of 
machinery without by any means ousting the skilled 
craftsman ; in fact, he founded in effect a school of 
drawing-instrument manufacture from which came 
a number of individual instrument-makers who set up 
in business on their own account in various parts of 
the country, turning out drawing instruments of 
precision which were a pleasure to handle. Later, 
however, attempts were made to cheapen the pro- 
duction by relying more upon the machine and less 
upon the craftsman’s finishing. In a catalogue 
illustration, the instruments thus produced seemed 
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to differ in no way from their prototypes, and 





























undeniably they were cheaper ; but the difference in 
handling soon showed how much had been sacrificed 
to attain that end. Thus the way was opened for 
the introduction of foreign instruments in the design 
of which both “ usability ” and ease of production 
had been studied ; they were well made, particularly 
the better qualities, but they were also pleasing to the 
hand, eye and pocket, so that they quickly made 
considerable inroads into a market which had been 
almost exclusively a British preserve. 

Attention to mere finish can be easily overdone, 
especially in the case of that kind of specious 
adornment known as “ exhibition finish " which is 
liable to arouse antagonism rather than attraction 
in the minds of the cognoscenti; but where both 
design and finish are good, each helps the other. 
The development of machine design in America is 
instructive in this respect. Half a century or 
more ago, the American designer of machinery 
almost prided himself on the rough finish of his 
products, regarding as wasted any money and effort 
spent on the kind of bright work then beloved of 
the British manufacturer ; but when, in course of 
time, he had developed his designs to a high effi- 
ciency, he began to realise the commercial advantage 
of an appeal to the eye and succeeded eventually in 
educating the customer up to the point of associating 
good finish with excellence in other respects, and 
ultimately of regarding it as evidence of the careful 
production which guarantees that excellence. Ger- 
many speedily followed suit, with what result the 
statistics of international trade bear witness. 

The association of Sir John Richmond and Sir 
William Crawford represented almost an ideal 
combination of interests from the standpoint of 
industrial «esthetics, for while Sir William Crawford 
has been closely concerned to improve the appearance 
of manufactured products from the point of view of 
making them attractive to the eye, Sir John Rich- 
mond, as a director of Messrs. G. and J. Weir, 
Limited, and a Governor of the Royal Technical 
College, Glasgow, has had equally intimate contacts 
with engineering and, it may be added, with archi- 
tecture, two departments of design in which the 
temptation to justify ugliness by arguments about 
“functional beauty” and “ fitness for purpose ” 
is, perhaps, stronger than in any other. There will 
be general agreement that the quest for artistic 
effect in any structure or machine should not be 
pressed so far as to disguise the fitness for the 
intended purpose, and there must always be border- 
line cases in which the opinions of equally competent 
engineers or architects are diametrically opposed ; 
but much more might be done to correct that attitude 
of mind which dismisses all regard for esthetic con- 
siderations as a fad. 

There will be many opportunities in the near 
future for engineers, in particular, to show whether 
or not they are concerned to promote the purpose 
underlying the Cambridge lectureship. One con- 
troversy has arisen already with regard to the pro- 
posed electric power station at Durham; another 
may be expected when the time comes to proceed 
with the replacement of the suspension bridge at 
Conway; and it is certain that many heated dis- 
cussions will develop over the rebuilding of London. 
In preparation for such events, perhaps the pre- 
cedent of the Edinburgh committee might be 
followed in the cases of engineering exhibitions, 
when these are resumed. There has always been a 
good deal of individual comment of this kind by 
members of the technical public regarding exhibits 
which either appealed to their sense of fitness or 
affronted it, but we do not recall that any attempt 
has been made to undertake the sort of examina- 
tion that Sir John Richmond and Sir William 
Crawford carried out at Edinburgh. Something 
more is required than the purely professional criti- 
cism that, for example, The Tailor and Cutter has 
been wont to devote to the portrayal of male raiment 
in the Royal Academy Exhibition ; but it should be 
backed by a more profound engineering knowledge 
than could be expected of, say, a delegation from 
a Fine Arts Commission. There is seldom any 
sound reason why the majority of engineering pro- 
ducts should not please the eye, and especially the 
knowledgeable eye, if the resources of modern 
materials and constructional technique are pro- 
perly employed. 
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THE APPLICATION OF 
SAFETY RULES. 


THERE is a widespread tendency to assume that 
the ills of this world can be cured by making regu- 
lations which render illegal the causes leading 
to them. A familiar example is furnished by the 
introduction of speed limits for road traffic, which 
it was supposed would eliminate, or greatly reduce, 
accidents. It is now becoming realised, although 
perhaps not even yet in some administrative and 
non-technical circles, that the correct approach to 
the problem concerned is to plan road lay-outs so 
that accidents are rendered more unlikely even if 
regulations are misunderstood or ignored. The 
necessity of devising safety measures so that they 
will be operative, as far as possible, even in the 
case of failure of the human element is not confined 
to the special case of road traffic ; it holds over the 
whole range of industry. The devising of safety 
appliances and methods to conform with this require- 
ment is, however, not easy and until any procedure 
adopted has been tested in practice, on an adequate 
scale, it is usually not possible to say whether it 
will be effective or not. 

This latter consideration has an aspect altogether 
independent of the human factor which enters into 
most accidents. A safety measure may incorporate 
a physical or mechanical procedure which experience 
will show to be unsound. An interesting example 
of this is furnished by the colouring of electric cable 
cores. Rules were introduced some years ago 
specifying different colours for the phase and neutral 
conductors of cables and for the colour of the earth 
conductor of flexible cords. There is no doubt 
that the original rules were drawn up with care, 
but they have proved unsound in practice. There 
is much evidence of this and two witnesses may 
be quoted. In a paper read before the Association 
of Supervising Electrical Engineers and reviewed 
in our issue of May 7, 1943, Mr. J. Southern 
referred to the difficulty of distinguishing “ between 
a red and a brown, especially after grubby hands 
had been round them.” A later criticism of the 
same kind appears in a paper entitled “ The Causes 
and Prevention of Accidents in Factories,” presented 
by Mr. A. E. Bullock at the recent Nuffield Organi- 
sation Safety Conference. It is stated that “* the 
red and brown appear similar, especially when the 
cables are dirty.” This particular matter has now 
been rectified and revised colouring is specified in 
the latest edition of the Institution of Electrical 
Engineers’ Regulations for the Electrical Equipment 
of Buildings. 

This incident is a good example of the fact that 
experience is the only reliable guide to the effective- 
ness of safety rules and indicates that the testimony 
of those who have had to deal with them in practice 
is like to be the best guide to their value. Papers 
dealing with operating troubles and difficulties are 
much less common than those recording successes 
and for that reason alone are particularly welcome. 
Mr. Bullock’s paper did not altogether fall into the 
class which devotes itself to an analysis of failures, 
but various items of information and comments on 
safety rules which it contained are likely to be of 
assistance to others. The paper confined itself to 
electrical matters. 

One point of interest dealt with concerns the 
resistance to earth of the steelwork of a steel-framed 
building. It is stated that it is ““ not widely appre- 
ciated » that if such steelwork is used as an earthing 
medium it “‘ must be electrically continuous, effi- 
ciently earthed and the resistance at any point 
must not exceed one ohm.” This figure is in 
accordance with the Regulations for the Electrical 
Equipment of Buildings. A case is recorded of a 
building of this type, covering an area of 89,000 
sq. ft., which was carried by stanchions set in a con- 
crete raft. The electric wiring was not enclosed in 
conduit. The earth wire from a small motor was 
connected to the steelwork and, during a dry period, 
leakage from this motor caused the whole building 
to become alive. ‘‘The steelwork relied on its 
contact with the ground for earthing, the concrete, 
however, had been a perfect insulator.” The 
possible ineffectiveness of the natural earth provided 
by the concrete footings of steel buildings is not an 





unknown factor in earthing problems, but My. 
Bullock is probably justified in suggesting that jt 
is not as widely realised as it should be. A definite 
figure for earth resistance in a structure of this kind 
was given in a paper, by Mr. J. F. Shipley, entitleg 
“The Protection of Structures Against Lightning,” 
read before the Institution of Electrical Engi- 
neers in May, 1943. This referred to a newly. 
constructed steel-frame building on a dry site and 
carried by about 150 stanchions. The earth resist. 
ance was found to be 0-02 ohm. This favourable 
figure may, however, be exceptional, and it jg 
certainly desirable, as Mr. Bullock implies, to 
provide definite earthing electrodes. 

A section of the paper deals with portable tools 
and their connecting cables. As most accidents 
with trailing cables are caused by the fraying and 
stripping-off of the protective covering it is sugvested 
that methods employing self-winding reels and over. 
head suspension should be further investiyated. 
Most of the faults with portable tools themselves 
have been found to be due to dirt and dust accumu. 
lating across the brush gear, bushings and commu. 
tator. Examination should be frequent and a 
record card should be kept for each tool, carrying 
information about work done and the name of the 
person responsible for subsequent testing. The 
practice sometimes followed of plugging a portable. 
tool connection into a lamp socket when no con. 
venient proper plug point is available should be 
forbidden. Under this procedure, the earth lead is 
sometimes disconnected or an attempt is made to 
run a temporary lead. For portable lamps, Mr. 
Bullock prefers the arrangement, allowed under the 
regulations, of omitting any earth connection to the 
metal part of the lampholder. This procedure is 
contingent on the arrangement being such that the 
metal of the lamp cannot come into contact with 
the guard or be touched by a person handling the 
fitting or replacing a lamp. 

The far-reaching suggestion is made that over- 
head cranes should be operated on 50-volt circuits. 
It is stated that there would only be a small increase 
in the overall size of motors, although control gear 
and cables would have to be larger. It is added 
that the only extra equipment needed would be a 
transformer, so that direct-current systems are 
evidently not being referred to. The reason for this 
proposal is that overhead cranes require the use of 
bare conductors. Boxing-in methods can be, and 
are, applied, but openings must be left for the current 
collectors. Various methods of protection are in 
use to ensure that the bare conductor is dead when 
it has to be worked on. In some cases the lines are 
automatically earthed when they are switched off 
and in others removable keys are provided by which 
the earthing switch can be locked in the earthed 
position. A case is quoted in which, in spite of pro- 
tection of this kind, a crane driver received a fatal 
shock when replacing a cross-travel trolley on a 
collector wire. Investigation after the accident 
revealed that some time previously the safety switch 
had failed and in order to get the crane into opera- 
tion again without delay the maintenance man had 
bridged across the switch contacts and failed to 
report the matter. 

There are some remarks about machine tools. It 
is stated that with the type of starter provided with 
push buttons on the front protruding through 
Bakelite block there is the possibility that the clear- 
ance provided may permit the passage of small 
swarf. “This causes the motor to start by itself 
with possible injury to the operator. The buttons 
also unscrew leaving the spindle alive for the 
operator to touch.” It is considered preferable to 
mount the starter at some distance from the machine 
tool and provide the operator with a push-button 
station. Reference is made to earth connections 
which vibration, paint or rust may render ineffective. 
“The presence of an earth wire or conducting con- 
nection does not mean that the machine is earthed 
and constant testing is necessary. Connections to 
machine tools frequently cause difficulty and it 1s 
suggested that machine-tool builders might consider 
the possibility of a “ universal arrangement ” which 
would permit the wiring to enter from any direction. 
As matters are, wiring has to be taken around 
various obstructions and arranged to be clear of 
any machine movements. 
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NOTES. 


SUPERMARINE AIRCRAFT DEVELOPMENTS. 


Ir was in 1941 that the Vickers-Armstrongs 
Supermarine Spitfire, already one of the most famous 
of land-based fighter aircraft, was adapted for use 
as a carrier-borne machine and went into action 
under the name of the Seafire. In this form, it was 
similar in every respect to the standard Spitfire 
except for the addition of a deck arrester hook and 
the necessary spools to enable it to be launched by 
catapult from a ship. It was evident, however, that 
the machine would be more suitable for shipboard 
use if the wings could be made to fold, and when the 
decision had been taken to make this alteration the 
Vickers-Armstrongs’ designers accomplished a not- 
able feat of rapid conversion by making the neces- 
sary modifications in the short space of three weeks. 
The Seafire Mark ITI, as the modified type is known, 
has wings which each fold at two points. The root 
of the wing, adjoining the fuselage, remains fixed. 
The next section folds upwards to an angle slightly 
beyond the vertical, and the tip of the wing folds 
downwards from the middle section, into a hori- 
zontal position. By this means, the number of air- 
craft which can be carried in a given ship is con- 
siderably increased. The Seafire Mark III, which 
has a Rolls-Royce Merlin 55 engine of 1,470 h.p., 
driving a Rotol four-bladed propeller, has a span of 
36 ft. 8 in. with wings extended. The length of the 
machine is 30 ft. and the height 8 ft. The wing 
area is 242 sq. ft., and the weight is about 7,000 lb. 
The armament consists of two 20-mm. cannon and 
four rifle-calibre Browning machine guns. In addi- 
tion to the modified Seafire fighter, Messrs. Vickers- 
Armstrongs now have in production a single-engined 
amphibian biplane known as the Sea Otter Mark I, 
which has been designed for naval spotting, recon- 
naissance and general-purpose operation. It is em- 
ployed also for air/sea rescue duties, and can be 
projected from a catapult. The main planes have a 
span of 46 ft. and a combined area of 610 sq. ft., and 
are arranged to fold. The length and height of the 
machine are 39 ft. 4} in. and 16 ft. 2 in., respectively, 
and the weight is about 10,000 lb. The power unit, 
a Bristol Mercury 30 engine of 870 h.p., drives a 
Rotol three-bladed variable-pitch constant-speed 
airscrew. The armament consists of three Vickers 
0-303-in. type K guns and either bombs or depth 
charges, the latter being suspended on two universal 
carriers on each of the lower planes. A crew of 
either three or four are carried, according to the 
duty on which the machine is being employed. 


CoLLIsion aT Dumrrigs, L.M.S. Ratway. 


At 9.37 p.m. on Monday, June 12, a train of ten 
empty bogie coaches, on its way from Leeds to 
Kilmarnock, collided with an empty “ push and 
pull” train, consisting of an engine and two bogie 
coaches, which was waiting at a crossover to be 
admitted to the up-platform of Dumfries station, 
on the London Midiand and Scottish Railway. Both 
drivers and the fireman of the Leeds-Kilmarnock 
train suffered fatal injuries. The accident occurred 
near Dumfries No. 1 signal box, at the junction of 
the lines to Stranraer and to Glasgow, in the imme- 
diate vicinity of which there are various sidings, 
goods loops, and an engine shed, involving somewhat 
complicated signalling arrangements. No. 1 box is 
west of the station and on the south side of the line 
(which there consists of four running tracks and a 
siding); and the distant signal controlled from it 
could be operated also from Dumfries No. 2 signal 
box, likewise situated on the south side of the line 
and 643 yards east of No. 1 box. This joint opera- 
tion was effected by a Hellier and Gasson control, 
located at ground level under No. 2 box. Colonel 
A. C. Trench, R.E., who reported to the Ministry of 
War Transport on the accident, stated that only 
three of these controls are still in use in the area. 
The method of operation was as follows. Lever 
No. 45 in No. 1 box, through a wire connection of 
the usual type, raises a weighted arm in the control 
and, by a system of bell cranks and levers from this 
arm, what is described as “an engaging head” 
mechanically couples the wire from No. 1 box to 
the rod from the corresponding lever, No. 24, in 
No. 2 box. Thereafter, if lever 24 is pulled, the 
signal arm is lowered, and if this lever is replaced, 








the signal returns to “ Caution ”’ in the usual way. 
When No. | signalman replaces his lever 45, the 
arm of the control is pulled down by the counter- 
weight and the engaging head is disconnected. The 
signal arm then returns to “Caution” whether 
No. 2 signalman has replaced lever 24 or not. The 
counterweight, a cast-iron disc weighing 20 lb., 
slides on to the arm and is secured by a tapered key, 
and a }-in. bolt through a ¥-in. hole in the arm is 
provided as a safeguard against the detachment of 
the weight. The shocks caused by raising and 
lowering the arm, it was found, had loosened the key 
thus permitting the counterweight to slide freely 
on the arm and strike against the safety bolt. 
Eventually the nut became unscrewed, the bolt fell 
out of the hole, and the weight slid off the arm, 
which, without it, was not heavy enough to pull 
back the wire from No. 1 box when lever 45 was 
restored to normal. In consequence, the arm re- 
mained in the raised position without disconnecting 
the disengaging head from the rod of No. 2 box, so 
that the No. 2 signalman could still pull off the 
distant signal, while his slot repeater indicated, 
wrongly, that the signalman in No. 1 box had pulled 
his distant lever. Apparently, this had happened 
in the case of an earlier train, the driver of which 
shouted to No. 1 box as he passed (the home signal 
having been lowered as he approached it) that the 
distant was “ off’; but the signalman did not hear 
him distinctly and thought that he was merely com- 
plaining about delay, and the driver himself did not 
report the incident at his shed (Polmadie) until the 
next day. Colonel Trench attributed responsibility 
for the accident to the failure of the signal lineman 
to make certain that the counterweight was firmly 
keyed in its place in the Hellier and Gasson control ; 
to the failure of both signalmen to notice that the 
control had been out of order for several hours—as 
their slot indicators showed ; and to the failure of 
the goods-train driver to make certain that his 
shouted report of defective signalling had been 
heard by the signalman in No. 1 box. Colonel 
Trench observed that the signalling arrangements at 
Dumfries are complicated and might well be simpli- 
fied and improved. A scheme for modernising the 
signalling was prepared, but was interrupted by the 
war, and Colonel Trench’s recommendations—the 
only ones put forward—are that this resignalling 
scheme should be given a high priority in the 
Company’s programme and that, meanwhile, the 
fastening of the counterweight should be improved. 


THe TRAINING OF ENGINEERS IN THE U.S.S.R. 

A correspondent signing himself “One of the 
Rank and File,” in a letter printed on page 194, 
remarks with reason on the astonishing technical 
development of Russia within the past 20 years: 
a development which, it may be added, has sur- 
prised engineers who have lived for long periods in 
Czarist Russia not less than those whose knowledge 
of the country has been gained at second hand. One 
of the reasons for this development, of course, is 
that the present Soviet State has been living practic- 
ally under war conditions from its inception ; there 
is no need to emphasise to any intelligent observer 
of technical progress in Britain or the United States, 
during the past five years, how war stimulates 
advances in science and in manufacturing techno- 
logy, largely by removing the financial restrictions 
that are inevitable in time of peace. Until the 
revolution of 1917, Russia was predominantly an 
agricultural country, but by 1938 the industrial 
workers numbered 28 millions as against 11 millions 
in 1913. Even a labour force of 28 millions, how- 
ever, was inadequate to cope with the manufacturing 
programme envisaged, and more had to be trans- 
ferred from agriculture to industry, special educa- 
tional courses being arranged for them in the fac- 
tories. In 1937, over four millions were attending 
these courses ; while the third Five Year Plan (1938- 
42) included provision for the training of .nine 
millions. In addition to elementary technical educa- 
tion, advanced courses were provided for foremen, 
in which the training was not exclusively vocational. 
It was realised that, because of the industrial back- 
wardness of the country, a youth entering the 
engineering trade would not have the mechanical 
aptitude that would be expected in Britain, and 
special efforts were made to overcome this disability 
by attaching laboratories, etc., to the Youth Clubs 


and by producing illustrated magazines, such as 
Tekhnika Molodezhi, devoted to engineering sub- 
jects. Since the outbreak of the war, most of the 
space in these journals has been devoted to the 
machinery used in the war industries and to military 
information of a technical character, the main pur- 
pose being still, however, to familiarise the Russian 
youth with modern machinery and to stimulate his 
interest in engineering. The method of apprentice- 
ship, as might be expected, is somewhat different 
from contemporary British practice. There are said 
to be several thousand “Factory Apprentice 
Schools,” attached to industrial establishments, in 
which the trainee’s time is divided between practical 
and theoretical work. During the first Five-Year 
Plan, the time was equally divided, but latterly this 
practice was modified to give twp hours of practical 
work to one hour of theory. The original scheme 
was to train some 1,700,000 youths in these schools, 
but, by 1940, it became evident that war with 
Germany was imminent and special regulations were 
introduced ; one of these, similar in effect to the 
British Essential Work Orders, prohibited labour 
from moving from place to place. At the same time, 
to build up a reserve of skilled labour, a million boys 
of 14 years to 17 years of age were mobilised for 
industrial training, their courses lasting for two 
years, followed by four years in the works. College 
training for engineers was on lines similar to those 
obtaining elsewhere, entrance to the colleges being 
by competitive examination on the completion of 
ten years’ preliminary schooling. There was a 
tendency to greater specialisation than in British 
technical colleges, but the defects of this practice 
have been realised and certain non-technical subjects 
are now included. A foreign language was made 
compulsory. Most of the students work in factories 
during their vacations. Vocational training, follow- 
ing the apprentice schools, is given in secondary 
technical colleges, numbering about 3,000, which 
train men for such posts as those of technical 
assistants. The course covers four years, and was 
being taken in 1938 by 700,000 students. 


VERMICULITE PRODUCTION IN THE UNITED 
STATES. 

In referring to the 50th anniversary of the founda- 
tion of the Imperial Institute, in our issue of May 14, 
1943, we mentioned incidentally “‘ a development of 
some engineering interest,”” namely, “the use of 
vermiculite, a ferrous aluminium-magnesium silicate, 
found in South Africa and elsewhere, as a heat- 
insulating material ” which, we thought, “ should be 
of considerable value in building construction.” 
Vermiculite looks at first sight like poor-quality mica, 
and we believe that more than one of the known 
deposits in South Africa was discovered by mica 
prospectors who did not recognise it as a distinct 
mineral but, taking it to be mica, ignored the 
deposits as not being worth development. When 
processed by exposure to steam at a high tempera- 
ture, the thin sheets increase greatly in thickness, 
retaining their expanded cellular structure after 
cooling so that the specific density is very low— 
about 6 Ib. per cubic foot. A report issued by the 
United States Bureau of Mines (MMS No. 1184), 
dealing with the production of vermiculite in that 
country in 1943, shows a considerable decline from 
the record of 57,848 tons, the 1943 figure being only 
46,645 tons, though the value has increased consider- 
ably. Previous reports having indicated that the 
greater part of the output was used in building 
construction, as “ house fill,” this may be partly a 
reflection of a wartime interruption of private 
building similar to that experienced in this country, 
though it is stated that shortage of labour at the 
mines is also responsible to some extent. The 
survey mentions that commercial production of 
vermiculite has been reported from Russia and 
Australia, as well as from South Africa, though so 
far the Australian deposits are only being worked 
sufficiently to satisfy the demands of the Australian 
market. The principal producers in the United 
States are the Universal Zonolite Insulation Com- 
pany, whose mine is situated at Libby, Montana. 
An important cause of the 1943 decline in output, 
in addition to those mentioned above, was a serious 
landslide at this mine. It is expected that the post- 
war production will be stabilised at a level appreci- 








ably higher than that of 1942. 
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LETTERS TO THE EDITOR. 


LOCOMOTIVE TESTING. 
To THe Eprror or ENGINEERING. 


Srr,—On page 454 of your issue of June 9 you 
print a letter from Mr. E. C. Poultney in which he 
attacks the ever-recurring fallacy, quoted this time 
by Dr. Tuplin, that locomotive boiler performance is 
appreciably better on the road than on a testing 
plant. 

Dr. Tuplin apparently thinks that vibration 
affects steaming favourably and that it is less on a 
testing plant than on the road. Evidently he has 
never seen a high-speed run on a locomotive-testing 
plant. As I pointed out at the Institution of 
Mechanical Engineers in 1908, the driver on the 
Altoona testing plant draws a bonus over road work 
to compensate for the much rougher riding of the 
engine on the plant. In the test work of the New 
York Central, to which Mr. Poultney refers in re- 
buttal of Dr. Tuplin, there is no vibration. The 
locomotive stands motionless while the boiler is 
tested, but there is no difficulty in reproducing road 
steaming conditions. 

It is my experience that those who have seen 
locomotive testing plants at close range are those 
who have the greatest confidence in the results 
obtained. 


Yours faithfully, 
LawrForp H. Fry, 
Director of Research. 


The Locomotive Institute, 
60, East 42nd Street, 
New York 17, N.Y., U.S.A. 
August 7, 1944. 





OPTICAL EFFECT OF BLAST IN 
THE ATMOSPHERE. 


To tae Eprror or ENGINEERING. 


Sm,—I have followed your notes and letters on 
the optical effect of blast with considerable interest. 
There is no doubt that the effect has been seen by 
a@ number of people. I have heard from some 
pilots that they had seen blast waves when enemy 
aircraft exploded in front of them, but, so far, I 
have never seen a photograph of this phenomenon, 
and have never heard of such a photograph being 
obtained. I agree with you that an early photo- 
graph of an enemy plane exploding did show a 
suspicion of a circular ring of light or shade, but the 
quality of the film was poor, and I am sure the effect 
was due to reflection from the camera lenses. On 
two occasions I have been looking in the right 
direction when bombs exploded, but I could not 
see any blast wave. On both occasions the sky was 
cloudy, but light conditions were fairly bright. I 
have seen many records (pressure-time) of blast, 
and can see no reason why blast waves should not 
be visible under suitable conditions of lighting and 
placing of observer. 

There is one condition which appears to show 
the optical effect of blast on every occasion ; this 
is when a high-explosive missile is exploded below 
water. The surface of the water “ blinks’ before 
the sound of the explosion can be heard. It is 
generally agreed that the surface blink is an optical 
effect due to the emergence of the blast wave, and 
is not due to an agitation of the surface. The effect 
was first commented on when the Italian salvage 
ship Artiglio was trying to recover gold bullion 
from the sunken liner Egypt off Ushant. Now it 
can be seen after the explosion of depth charges 
and it is clearly shown on news films. 

The experience of Mr. N. E. Rowe, recorded in 
his letter on page 114, ante, describing how he saw 
a blast wave moving from him, is at first a little 
difficult to explain. Blast effects, are, however, not 
quite so simple as the “ bubble ” theory might lead 
one to believe. Blast moves at many times the 
velocity of sound, and simple obstructions can give 
considerable screening effect. In Mr. Rowe’s case, 


there were high buildings between him and the 
bomb. Further, the buildings were nearer to him 
than they were to the bomb. Screening does two 
things: firstly, it gives protection against direct 








| observer, the bubble is altered as shown in Fig. 2. 
| Local curvatures are 
| reduced (shown by a thinning of the bubble thick- 
| ness); velocity of propagation is reduced (shown 





blast, and its second effect is to introduce local 
curvatures of the blast front in the screened zone. 
The intensity of the blast front in the screened zone 
is low in comparison with its continuation in the 
unscreened zone, and its velocity soon drops to the 
velocity of sound. In effect, it is as though the 
bubble of blast wave finished in mid-air behind the 
screen. An observer looking upwards would see the 
effect of the rim of the bubble as it moved away 
from him. 

I am afraid that this sounds complicated, but the 
accompanying diagrams, Figs. 1, 2 and 3, may 
make it clearer. If the bubble is approaching the 
observer (O, Fig. 1) it might be seen as a semi-circular 
band if viewed along lines tangential to its surface. 
When the bubble contains the observer, it is no 
longer possible to look tangentially to its surface. 
If there is a screen between the bomb and the 


introduced ;_ intensity is 


by the closing of the gap between the positions of 
the wave front). The effect of the screen can be 


Fig. 1. 





simplified as shown in Fig. 3. The observer looks 
through the rim of the bubble, and the wave moves 
away from him. The above explanation is based on 
certain assumptions, and is my own. It may not 
find favour in all scientific circles, but I hope that 
it goes part of the way to show that, if blast waves 
can be seen, there is no reason why they should not 
be seen moving either to or from the observer. It 
is interesting to note that even in the case reported 
on page 33, ante, there was a hill between your 
observer and the bomb. Even the presence of a 
crater would give a certain amount of screening, so 
that observers might see the rim of the blast wave 
rather than see an effect tangentially to the bubble. 
Yours faithfully, 
F. PostLetawaire, Ph.D. 
Farnborough, Hants. 
August 29, 1944. 





THE LIBERTY BELL, U.S.A. 
To THe Eprror or ENGINEERING. 


Sir,—Is it possible for you to tell me, or indicate 
where I may obtain, the analysis of the metal used 
in the casting of our Liberty Bell? As you will 
know, the bell was made in England and shipped to 
the United States in the Eighteenth Century. The 
only information I have been able to secure here 
to date is the fact that it was bell metal. I under- 
stand that the analysis has been published, but 
unfortunately I do not know where. 

Yours truly, 
(Mrs.) Artine H. Mazvure. 
40, Warwick-avenue, 
Rochester 11, N.Y., U.S.A. 
July 31, 1944. 


Whitechapel-road, London, E.1, who replied as follows : 
“This bell was made by Abraham Rudhall, of Glou. 
cester, England, and it weighs about 18 cwt. It was 
cast in 1752 but became cracked shortly after its 
erection. It was subsequently recast by Pass and 
Snow, of Philadelphia, and later again became cracked, 
It has since remained in this condition. It is impossible 
to give an accurate analysis of the metal unless a test 
is made, but a very close approximation would be 
77 per cent. copper and 23 per cent. tin. The Glou. 
cester Foundry was acquired by us in 1825 and, from 
experience of their bells, we should say that the above 
analysis is a good general average. The inscription on 
the bell is “‘ PROCLAIM LIBERTY THROUGHOUT ALL THE 
LAND UNTO ALL THE INHABITANTS THEREOF.” We have 
the original jib crane with which the bell was hoisted 
on to the wagon at Gloucester. Abraham Rudhall also 
supplied the eight bells in the Old North Church, Salem. 
street, Boston, about 1770-80, and at about the same 
period we delivered the eight bells in St. Michael's 
Church, Charleston, South Carolina.”—Eb., E.) 





TWIN BRIDGES FOR TWO-WAY 
TRAFFIC. 


To THe Eprror or ENGINEERING. 


Sm,—The paragraph headed “ Twin Bridges for 
Two-Way Traffic,” on page 166 of your issue of 
September 1, might suggest that this is a new idea 
of American origin, whereas in point of fact it is a 
well-established principle of British and Continental 
road-engineering practice. Entirely separate twin 
bridges carry the dual carriageways of the London- 
Brighton trunk road at a flyover junction near 
Slaugham, and, when work on this extensive 
improvement scheme was suspended early in 1940, 
one of the twin bridges had been already completed. 

The advantages of such dual bridges were ably 
expounded in a paper submitted to the Institution 
of Civil Engineers by Mr. C. S. Chettoe, B.Sc., 
M.Inst.C.E., at a Road Engineering Division meeting 
held in London on April 21, 1942. 

Yours faithfully, 
G. E. Moors, B.Sc., A.M.Inst.C.E. 

Christchurch, Hants. 

September 2, 1944. 





THE TRADE UNIONS AND 
INDUSTRY. 


To THe Eprror oF ENGINEERING. 


Smr,—The article in your issue of August 25, on 
“The Trade Unions and Industry,” was as timely 
as it was educative. I have long been puzzled as 
to the precise purpose of the Trades Union Congress, 
so much so that I have been quite content to ignore 
that body save for reading, with great enjoyment, 
the reports of its proceedings at its various conven- 
tions (held usually at some seaside resort, and, like 
all such deliberations, on a plane far above “ prole- 
tarian” standards). The newspaper accounts of 
their doings and utterances would do credit to the 
script writer of a Bob Hope radio show, and certainly 
the extracts reprinted by you do not suggest any 
fall in the standard of their humour. 

The T.U.C’s primary object at this crucial time 
(and it is crucial for British industry) should be to 
educate and instruct its rank and file on the struggle 
for world markets for which British, American and 
Russian iridustries are going to compete ; to point 
out to them that America is the apparent favourite 
in this race, since her industrial machine has not 
been slowed down or disorganised by enemy activity 
as have those of Britain and Russia ; that the nation 
which can produce the most articles (and first-class 
articles) in a given time will assume first place and, 
of course, be in the position to give its industrial 
rank and file the highest standard of life and working 
conditions ; and that ca’canny will have to be erased 
from the blue print of working practice. This latter 
point, to my mind, is the greatest problem which 
industry has to face. Once it is solved, all other 
problems are overcome, because, man for man, the 
British worker is supreme. é 

As to that hardy perennial of the T.U.C., “ Na- 
tionalisation,” one has only to study for a few 
moments the picture presented by the coal industry, 
which is to all intents and purposes nationalised, 
and to realise that, while the miners’ pay and 








[We referred this inquiry to Messrs. Mears and Stain- 
bank, Whitechapel Bell Foundry (a.p. 1570), 32-34, 
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of coal is by no means on a similar level ; and, in 
any case, if nationalisation produces in other indus- 
tries the strikes, squabbles, etc., which have obtained 
in the coal industry recently, let us stick to private 
ownership. Further, the T.U.C. would do well to 
study its domestic affairs before advancing its 
grandiose schemes. In all our war-time trade 
disputes, the strikers or disputees have entirely 
ignored the advice of their union leaders. Isn’t 
there a moral here? Your point that even the 
Post Office Telephone system could be equally well 
run, not to suggest improved, by private enterprise 
was well taken, and one could recite at length a 
host of municipal undertakings which, run at small 
profits or loss to their respective ratepayers, could 
be vastly improved by a live private undertaking. 

Turning to Russia (that Utopia of the ardent 
Socialist) one cannot but admire the amazing 
progress that has been made in industry there. To 
have emerged as one of the leading industrial powers 
in 20 years is astonishing ; but has it been done by 
the methods advocated by our T.U.C.? Or has it 
been achieved by sheer work at maximum effort 
all the time for long hours and on the principle of 
“no work—no eats”? How far they would have 
reached had they had strikes and disputes over 
such things as “a labourer used a tradesman’s 
hammer” or Smith turned out 48 articles in an 
hour and we have always made it a practice not to 
exceed 36” is highly problematical. In any case, 
if they have attained their position in the world 
to-day by means of sheer hard work, as I certainly 
think they have, it follows that the vastly improved 
life, both physical and cultural, of the Russian 
workers is a direct outcome of the 20 years of effort. 
What our industrial position will be in regard to 
that of Russia 20 years hence is impossible to 
forecast. 

In conclusion, it is highly interesting to realise 
that we now have the football season upon us, 
along with its attendant “‘ Football Pools.” We 
have the usual millions all striving after large 
prizes—not, as one would imagine, to invest in 
Government bonds, etc., at their usual 3 per cent., 
but to invest in private enterprise showing returns 
of 6, 7 or higher percentages of interest. 

Yours truly, 
OnE OF THE RANK AND FILE. 


Liversedge, Yorks. 
September 1, 1944. 





END OF DOUBLE SUMMER TIME: 
A CAUTION. 


To THe Eprror oF ENGINEERING. 


Sm,—We have felt—and no doubt many of your 
readers will agree with us in thinking—that the 
instruction to “‘ Put Your Clocks Back One Hour ”’ 
at the end of Double Summer Time is unfortunately 
worded. With ordinary clocks, there might be 
nothing detrimental in turning back either hour or 
minute hands. Striking clocks, however, and clocks 
in time-recording machines should never be turned 
back owing to the possibility of putting out of 
adjustment the connected mechanisms. 

We are specially concerned with clocks in time 
recorders, and we therefore instruct our users to 
stop these clocks for one hour instead of putting 
the hands back. It is not possible, during war-time, 
to circularise this information to everybody con- 
cerned ; yet it is highly important to prevent even 
temporary derangement of the time-recording equip- 
ment, and to save the unnecessary service that is 
called for when the hands in the clocks of these 
machines have been erroneously turned back. 

For time recorders, therefore, as also, in general, 
for master clocks in electric time-system equip- 
ments, the instruction should be: “ Don’t turn your 
clocks back, but stop them for one hour.” 

Yours truly, 


INTERNATIONAL TrmE REcORDING COMPANY, 
LIMITED. 
Cuas. R. Watson. 
International Works, 
Beavor-lane, Hammersmith, W.6. 
August 31, 1944. 








SIGNAL LAMPS FOR NIGHT 
SURVEYING. 


THE group of three lamps illustrated below is used for 
night surveying by the United States Coast and 
Geodetic Survey. The lam 
Mr. D. L. Parkhurst, chief officer of the Instrument 
Division of the Survey, to overcome the dis- 
advantages of the types hitherto used, and they are 
employed in precision surveying which, when circum- 
stances permit, is best conducted after night-fall. 
This practice postulates the employment of some 
form of illuminated target for the surveying instru- 
ment to be sighted on. In the triangular survey of 
the United States Coast and Geodetic Survey this 
target consists of a battery-operated lamp, and, in 
general, the Survey’s requirements probably do not 
differ materially from those of others who may have 
occasion to survey at night, excepting possibly with 
regard to the sighting length and the use of more than 
one lamp at a station. 

The characteristics required in the new lamp were 
that it should give a powerful beam of light with 




















little divergence ; should be capable of being stacked 
in as many as four or five units over a station with 
the focal points of the reflectors lying in a vertical 
line through the mark; and that it should be strong, 
of light weight, and simple to manufacture. As regards 
the first requirement, the bulb of the new lamp con- 
tains a specially concentrated filament in the form of a 
small cylindrical coil, the axis of which is coincident 
with that of the reflector. The type of reflector adopted 
can be seen in the illustration. The contour of the 
reflector gives a narrow beam of light and it can be set 
to the desired angle by adjustment on the carrying 
brackets, round the centre of which it is pivoted, 
trunnion-fashion, as can be recognised in the middle 
lamp of the stack of three in the illustration. The 
bezel in front of the reflector is attached by thumb 
screws having an interrupted thread, so that the screws 
can be slacked back when replacing a bulb without 
risk of being lost. Either a 3-7-volt 0-6-ampere bulb, 
which gives over 10,000 beam candlepower at a 
distance of 95 ft., or a 6-volt 1-5-ampere bulb giving 
70,000 beam candlepower at the same distance, is 
generally employed. 

The bulb and reflector are mounted in a cubical 
cage of aluminium, made in four sections screwed 
together. The joints are all machined and the design 
is such that the faces of the castings for one set can be 
dealt with simultaneously. There are two joints, at 


have been developed by | by 


the cage is 7} in., the depth from front to back is 5} in., 
and the height is 8f in. The top and bottom are formed 
with a facing ring } in. deep by 4} in. diameter, which 
are machined so that the cages may be set square with 
each other vertically. They are secured to one another 
a thumbscrew in the centre, spare screws being 
kept in the canister, held by spring clips, seen in the 
top right-hand corner of the two lower cages in the 
illustration. In these cages the switch and terminals 
for the lamp supply are also visible. The accuracy 
with which a stack of lamps can be assembled is 
important ; since the beam from each bulb may be 
considered to emanate from some point on a vertical 
line passing through the permanent station mark on 
the ground whatever may be the direction, in plan, 
that the lamps are turned to, it is possible to observe 
from a number of stations simultaneously, thereby 
increasing the rapidity with which an area may be 
surveyed. The advantages over wooden or sheet-metal 
casings of the construction adopted are that with the 
wooden casings it is difficult to maintain the top and 
bottom surfaces parallel so that assembly in a true 
vertical line is impracticable, and to secure this con- 
dition with a sheet-metal casing involves the use of such 
heavy-gauge sheet that the weight becomes excessive. 
The new design weighs approximately 5 Ib. per cage, 
complete with bulb, reflector, etc., though even this is 
considered heavy and it is proposed to make the cages 
of a magnesium alloy and so to reduce the weight to 
less than 4 lb. A difficulty experienced with the 
wooden-cased lamps has been that when four or five 
were stacked in an exposed position, as, from the 
nature of the service, they frequently must be, they 
were liable to be damaged by high winds in spite of 
strong reinforcement at the corners. The cage type of 
casing obviously offers much less resistance to the wind, 
and, when the bottom cage is securely anchored to the 
ground, the whole structure is stable. 





ALUMINIUM ’BUS-BARS ON THE 
S.S. ‘“* AQUITANIA.,”’ 


WueEn, in May, 1914, the Cunard liner Aquitania 

sailed from Liverpool on her maiden voyage her elec- 
trical installation included what was then considered a 
great innovation, namely, aluminium "bus-bars. The 
installation, which is still in use, consists of the main 
switchboard working at 220 volts direct-current, and 
comprising three 5 in. by } in. bars in parallel, 39 ft. 6 in. 
long, and a similar circuit 43 ft. 6 in. in length. There 
are also 14 auxiliary switchboards, equipped with 2 in. 
by ¢ in. aluminium bars, in various parts of the vessel. 
From these bars power is taken at 220 volts between 
the outers, and lighting, at 110 volts, between the 
neutral and the outers. The load per three bars 
ranges from 3,000 amperes to 4,000 amperes. This 
rating is conservative as the current for a 40 deg. C. 
temperature rise is 5,800 amperes. No doubt the de- 
signers had in view the fact that the temperature of 
the ambient air was bound to be much higher than 
was the case in a normal power-station installation. 
Actually, it has been found to vary between 90 deg. F. 
(32 deg. C.) and 120 deg. F. (49 deg. C.). The maximum 
ambient temperature assumed nowadays by British 
Standard Specification No. 159 is 30 deg. C. 
The jointing of the 5 in. by } in. bars is accomplished 
by bolting them to interleaving 6 in. lengths, the overlap 
thus being 3in. Tappings are by copper stems passing 
through the three bars and clamped by brass nuts. 
Brass bolts and nuts are used for all joints. The bars 
are not painted or protected in any way but they are 
maintained highly polished. In 1920 the joints in the 
main bars were examined and found to be perfect 
contact, there being no evidence of a deposit, and 
further examinations at five-yearly intervals have con- 
firmed this. When first examined in 1920 a deposit was 
found on the faces of the aluminium connecting straps 
from the generators to the board. This fault was cor- 
rected and on subsequent examination they were found 
to be in perfect condition. Occasionally slight deteriora- 
tion was noted at the copper-aluminium contacts on 
the auxiliary switchboards. It is highly probable that 
making these joints with vaseline, as is done at the 
present time, would have avoided the trouble. Even 
so, on cleaning these joints and re-securing them no 
further trouble was noted. The information given 
above, which has been furnished by The British 
Aluminium Company, Limited, was obtained during a 
visit of inspection made in 1939 by permission of 
Cunard White Star, Limited, and, within the last few 
weeks, confirmation has been received of the satisfactory 
behaviour of the ’bus-bars after 30 years’ service. 





INSTITUTE OF TRANSPORT.—The question papers set 
for the 1944 examination of the Institute of Transport 
have been reprinted in booklet form. Copies may be 
obtained from the Institute, 15, Savoy-street, London, 
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LABOUR NOTES. seniority, may be lawfully considered as a basis for 
wage differences. The Act covers any employment 
Ar a conference, in London last week, with the En-| under contract of hire, expressed or implied, or written 
gineering and Allied Employers’ National Federation | or oral, but does not cover domestic servants, farm 
the Amalgamated Engineering Union raised the ques- employees, or employees of non-profit organisations or 
tion of the displacement of labour on the grounds of | associations. It makes an appropriation of 40,000 dols. 
redundancy caused by fluctuations in production to| to the New York State Department of Labour for the 
meet changes in the war situation. It was submitted, | carrying out of these new provisions of the Labour 
on behalf of the union, that dilutees were being intro- | Code. 
duced while skilled and experienced engineers were 
being discharged. . At the close of the proceedings, an 
official joint statement was issued. 


On June 1, the Industrial Commissioner for the State 
of New York, announced the appointment of a com- 
mittee to assist him in preparing a peogramme for the 
: _ . | administration of the new provisions. The work of 

This statement was as follows:—“ The parties|the committee consists of (1) Analysis of particular 
expressed a mutual desire to ensure that all available | types of occupations for the purpose of establishing a 
labour should be fully utilised for the war effort and | standard of equalisation for the evaluation of wages ; 
that the intention and purpose of the temporary relaxa- | (9) Formulation of a programme of education wherehy 
tion agreements providing for the introduction of tem-| both employer and employee will be fully informed of 
porary labour should be fully implemented. Where all the elements and principles of equal pay, and will, 
there is necessity to reduce a in works where additionally, be provided with a comprehensive analysis 
registration has taken place under the og WY the | of the law, its provisions and purposes ; and (3) Recom- 
ments, a vy * +“ = : at the | mendation of methods of enforcement. Some emphasis 
mae shatocs Saou first : submitted to the is laid on the educational work to be done and on the 
National Serv ice Officer for removal, and shall so advise results which are expected from it. 
their members. 








Speaking at Coventry a day or two before that ofthe} According to the first tentative draft of the model 
A.E.U.’s conference with the engineering employers, | Ril) prepared by the United States Women’s Bureau, 
Mr. Deakin, acting general secretary of the Transport | no employer should discriminate in the payment of 
and General Workers’ Union, said that a great number of | wages on account of the sex of the worker or pay female 


new workers had been brought into the engineering | employees rates of wages less than the rates paid to | 
industry during the war. They had acquired skill and | male employees for work of comparable character or | 


experience which would be national assets after the | work on comparable operations. The Commissioner 
conflict, and their efforts should not be lost to the | of Labour would be responsible for carrying out the 
nation when the hostilities ceased. | provisions of the law, and he, or his representative, 
| would have the right to enter places of employment, to 
| inspect pay rolls, to compare character of work and 
Meetings of representatives of the Labour Party | operations on which employees are engaged, to question 
national executive committee and representatives of | employees and to take such other action as may be 
the principal Dominion Labour Parties are to take | necessary to ascertain compliance with the Act. — 
place in London this month. The delegates from | . 
overseas will include Mr. J. F. Walsh, vice-president 
of the Australian Labour Party executive, Mr. T. C. In case of violation of the foregoing provision by an 
Davies, secretary of the Western Australian Labour employer, the employees concerned would be entitled 
Party, Mr. Michael Moohan, National Secretary of the | to recover the amount of unpaid wages and an addi- 
New Zealand Labour Party and chairman of the New | tional equal amount of liquidated damages. The Com- 
Zealand Rehabilitation Board, Mr. M. J. Coldwell, | missioner of Labour would have authority to take an 
Leader of the Canadian Parliamentary group and chair- | assignment of a wage claim, at the request of an 
man of the Co-operative Commonwealth Federation, | employee paid less than the wage to which he or she is 





Mr. David Lewis, secretary of the Canadian Co-opera- | entitled under the Jaw, and to bring any legal action | 


tive Commonwealth Federation, Professor Frank Scott, | necessary to collect such claim, and the employer would 
of McGill University, Mr. C. Gills, Canadian M.P., Mr.| be required to pay an additional equal amount of 
Perey Wright, Canadian M.P., Senator C. L. Henderson, | liquidated damages and the costs of the action. The 
general secretary South African Labour Party, and Mrs. | Bill also provides for penalties in case of violations of 
Henderson, Mr. A. T. Wanless, and Mr. A. C. Payne | the provisions of the Act, or of the discharge by the 
members of the national executive committee of the | employer of an employee who has taken any action 
South African Labour Party. The first of the meetings | towards the enforcement of the Act. 

is to take place on September 12. 








The Review of the International Labour Organisation, 

A survey, recently carried out by the United States | now temporarily operating from Montreal, states that, 
Department of Labour, showed, it is officially an-| early this year, the German Commissioner-General of 
nounced, that the output of British shipyard workers is | Manpower appealed to all persons not yet subject to 
25 per cent. greater than that of American shipyard | the compulsory measures of labour mobilisation to 
workers. Vessels of the “ Liberty ” type totalling 272, | register with the authorities and offer their services 
were delivered, at an average of 437,000 man hours per | voluntarily to the State. The Commissioner-General 
vessel. The equivalent figure in a British shipyard | pointed out in the course of his appeal, that large 
would be 340,000 man-hours, and they would cover | numbers of men and women had been incorporated 
certain work which is, in the United States, sub-con- | in the labour force as a result of the Order of January 27, 
tracted. The average cost of American-built “ Liberty ” | 1943, concerning the registration of men and women 
ships is 39/. a ton deadweight—80 per cent. higher than | for work connected with national defence, and also of 
that of an equivalent British vessel. |}a more recent Order concerning the mobilisation of 
|}men and women who as a result of the air war have 
| had to give up the work in which they were previously 

A census of weekly earnings taken by the Ministry of | engaged. 
Labour and National Service and covering over 
6,000,000 manual workers, skilled and unskilled, showed | The appeal was addressed mainly to households 
that, between a date in October, 1938, for which com- | which were able, either wholly or partly, to dispense 
parable statistics were available and January this year, | with household workers employed by them. More- 
there had been a wage increase of 85-8 per cent. These | over, women, who being over 45 years of age, had not 
earnings included payment for overtime and night-shift | been obliged to register might, it was suggested, also 
rates. The average level of rates of wages for a full | engage in useful and important war work. So far as 
ordinary week’s work, exclusive of overtime, was about was possible, account would be taken of the personal 
32 per cent. higher. During the survey the weekly | desires of the volunteers. That would apply more 
hours worked, including overtime and excluding time | particularly in cases in which the volunteers could 
lost, rose by an average of 2-7 hours or an increase of | engage only in half-time work or hourly work. In 
more than 6 percent. The average percentage increase | addition, there would be cases where the work had to 
in earnings shown for women was greater than it was | be carried out at home. Every person not engaged in 
for men. war work was asked to examine his conscience seriously 
and, wherever possible, volunteer for war work. 





The Women’s Bureau of the United States Depart- 
ment of Labour has drafted a model Bill on the subject 4 . Seem 
of sex discrimination in the payment of wages. In| In order to facilitate the re-establishment in civil 
New York State a Bill to amend the existing Labour | life of Australian Air Force personnel a census has been 
Code, for the purpose of prohibiting discrimination in | taken of all members of the Royal Australian Air Force, 
rates of pay on account of sex, was approved on April 14. the Women’s Auxiliary Australian Air Force, and the 

Royal Australian Air Force Nursing Service, regardless 
of where they are serving. The object of the census 

The New Year Act provides that, on and after July 1| is to supplement existing information, and provide 
this year, no discrimination in rates of pay because of | a basis for plans to meet the training and re-employment 
sex will be allowed, but factors other than sex, such as | problems of Air Force members on demobilisation. 
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| THE CONVERSION OF COMPREs. 
SION-IGNITION ENGINES TO 
| PRODUCER-GAS OPERATION.* 


By E. Girren, D.Sc., M.I.Mech.E., M.1.A.4. ; 
W. Micwarsxi, S.1.M.P. (Poland), A.M.IL.A.E.; and 
J. Sprers, M.Se., A.M.I.Mech.E., A.M.LA EF 


(Concluded from page 178.) 


Road Tests.—Towards the end of the bench tests 
already described in ‘this report, a service trial of 
converted oil-engined public service vehicles was organ. 
ised by the Ministry of War Transport. The converted 
vehicles were all fitted with the cast type of gas mixer 
developed in the Research Department, and already 
described in this report. As employed in the road 
tests, the mixers incorporated pressure-release valves 
in the top cover, these being intended to prevent damage 
in the event of “ popping back ” in the inlet manifold, 

In the case of all vehicles normally fitted with the 
my control system used with engine “A” (see 
‘ig. 23, page 159, ante), fuel injection was limited by a 
stop on the eccentric shaft, and the governor was 
modified by the addition of divided spring plates, in 
accordance with the scheme shown in Fig. 27, page 
159, ante. The eccentric-shaft stop was made in a 
form which permitted its retraction to a position 
allowing excess fuel to be used for starting. The 
overriding control between the accelerator pedal and 
the fuel pump was provided in the pump control 
| itself, by means of the divided eccentric shaft and 
spring coupling already described. The engines so 
converted were not all identical with engine “ A,” 
but included engines of three main types, ranging in 
swept volume from 7} litres to 9 litres. The injection- 
pump elements used with these engines were of 7 mm., 
| 7-5 mm. and 8 mm. diameter, and injectors were of 
| three types, comprising the four-hole type employed on 
engine “ A,” a single-hole type, and, in one case, pintle- 
type, nozzles. 

Four operators using engines similar to engine “ B,” 
|employed for the bench tests, were included in the 
trial, and the individual application of the control 
| system developed for that engine was left to the 
| operators themselves. In general, the systems used 
were made according to the principles set out earlier 
in this report. These engines were all fitted with 
6-5 mm. pump elements and four-hole nozzles. For 
these road tests a minimum fuel oil injection quantity 
for pilot ignition of 15 cub. mm. per cycle was recom- 
mended to allow for possible differences in type and 
condition of the injection equipment used. 

Up to the beginning of 1944, 12 of the 16 operators 
concerned in the trial had completed appreciable 
amounts of road running in normal service with the 
converted vehicles. The mileages run ranged from 
| 1,500 miles to over 10,000 miles, so that a general idea 
could be formed as to the fuel economy and perform- 
ance obtainable from this type of producer gas conver- 
sion, particularly as the types of service and routes 
| covered by the various operators extended over a wide 
range of conditions. Operating results for a limited 
| number of vehicles are given in Table I, opposite. The 
| vehicles chosen for inclusion are generally representa- 
| tive of the types converted, and for three of them, 
| the injection pump delivery /speed characteristics were 
known ; they are given in Fig. 33, opposite, at I, III, 
| IV (a) and IV (6). Also, the selection includes vehicles 
| operating over the widest range of service conditions, 
| and from which sufficient data have been collected to 
}enable fairly definite conclusions to be drawn. The 
fuel oil consumptions recorded in the cases not included 
ranged from 15 m.p.g. to 22 m.p.g. and the types of 
service covered are already included in the tabulated 
data. 

The first three operators listed (Vehicles I, IT and ITT) 
all used vehicles having engines identical with engine 
“ A,” as used in the bench tests. The delivery/speed 
curves of pumps from Nos. I and III are given in Fig. 33, 
as is also, at A, that of the pump used with engine * A” 
during bench tests. It will be seen that there were 
appreciable differences between delivery /speed charac- 
teristics obtained from different injection systems, even 
when of the same type, and there is no reason to suppose 
that the variations among the other vehicles, not dealt 
with in detail, were any smaller than those shown. 
Horizontal lines g and A denote the minimum fuel 
injection for satisfactory ignition on the bench and on 
the road, respectively. 

The difference in liquid fuel economy between 
Vehicles I and II is worthy of note. Vehicle II, oper- 
ating over an exceptionally severe route, shows a fuel 
oil consumption of 25-7 m.p.g. as compared with the 
figure of 20-2 m.p.g. given by the similar Vehicle I, 
operating under easier conditions. This may be due 
entirely to the excessive pilot injection quantity 
delivered between 900 r.p.m. and 1,200 r.p.m. (see 
Fig. 33). The fuel delivery in this speed range is almost 


* Report of the Aut bile Ri h Committee of the 
Institution of Automobile Engineers. Abridged. 
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TABLE I.—REPRESENTATIVE Roap Test Data. 




































































Average Fuel 
— ome Consumption. 
Back Axle 
Operator EP of Ratio voanenr Run 
and Type of Service. cle and Diameter and On Producer Gas. 
Vehicle and Tyre Size and m.p.g. 
No. Engine. in Inches. In r on 
ype. Only. Liquid Solid 
(m.p.g.). _|(Ib. per mile.) 
I Undulating city route ; two sharp rises | D/D* 5-75/1 8 mm. 7,762 20-2 1-57 
of 1 a 1b. ’ R 56 str.t (9 x 20 4-hole. 8-9 
Round trip 15-4 miles. A(l) tyres). See Curve I, 
Scheduled speed 11-8 m.p.h. Fig. 33. 
il | Very hilly route with gradients up to| D/D 5-75/1 8 mm. 6,340 25-7 1-72 
Tin 8. “ ’ 56 str. (9 x 20 4-hole. 9-5 
Round trip 39-4 miles. A (2) tyres). 
| Scheduled speed 16 m.p.h. 
nit oo Cross-city route with heavy traffic. 5/1 8 mm. 3,997 19-7 2-09 
Distance 10-25 miles. D/D (9 x 20t ) 4-hole 8-0 
Scheduled speed 11-8 m.p.h. 56 str. ( See Curve IIL 
A (3). flywheel and Fig. 33. 
epleyelic 
| gearbox). 
Ty | Country route; infrequent stops; a | 8/Dt 5-5/1 7 mm. 8,837 19-1 1-49 
few short, very gradients. 32 str. |(230(mm.) x 20) 1-hole. 10-6 Operator’s pum 
Round trip 41 miles (approx.). c. t , (see Curve IV (a), 
| Scheduled speed 16 m.p.h. Fig. 33) 
24-8 | 2-06 
Minimum fuel setting 
(see Curve IV (6), 
| Fig. 33) 
Y A Town service; frequent stops; steep | D/D 5-4/1 7-5mm. | 6,396 16-8 | 2-01 
; 48 str (36 x 8 1-hole. 9-5 Operator's pump 
Scheduled speed 11-8 m.p.h. i «¢ tyres). setti lo 
24-4060 || 2-51 
Minimum fuel 
setting. 
VI _| Hilly route ; heavy passenger load. D/D 6-5/1 6-5 mm. | 1,566 19-1 | 1-85 
Round trip *3-2 miles. 56 str. (9 x 20 4-hole. 11-2 Not ad, by 
| Scheduled speed 12 m.p.b. B. tyres). h Department 
yi | Country route; infrequent stops; | D/D 5-5/1 65mm. | 7,223 20-7 | 1-45 
wy a - | 52 str. (344 x7 4-hole. 14-3 Not yo 
Round trip 52 miles. tyres). Research ment 
Scheduled speed 17-8 m.p.h. | 
q * D/D=Double Deck. t Str. Seater. t 8/D=Single Deck. 
twice as great as the recommended figure of 15 cub. mm. Fig.33. 


per cycle, and could not be reduced by resetting the 
eccentric shaft stop, since, even with the setting 
employed, the injection quantity below 600 r.p.m. is 
less than the minimum necessary for reasonable 
acceleration from idling speed. 

Vehicle III also shows a high liquid fuel consumption, 
probably due to the excessive injection quantity at 
about 1,000 r.p.m., together with an excessively ho 
increase in fuel delivery at the high speeds (see Fig. 33). 
Although in this case the injection quantity at about 
500 r.p.m. was above the minimum required for good 
combustion, it was again impossible to reset the 
eccentric-shaft stop to give lower quantities, as this 
vehicle was fitted with a hydraulic coupling and self- 
change epicyclic gearbox. With this form of trans- 
mission, high engine torque is necessary at yn 
immediately above the idling speed, and can only be 
obtained by allowing some excess of fuel injection at the 
lowest . 

Vehi IV and V were fitted with a type of engine 
and fuel injection system not tested on the bench. 
The engines (engine “‘C”) were of 8-litre, 6-cylinder 
type, with fuel pumps having either 7-mm. or 7-5-mm. 
diameter plungers and single-hole injectors. The curves 
given in Fig. 33, obtained from Vehicle IV, show the 
delivery/speed characteristic with 7-mm. plungers to 
be somewhat different from that of the other systems 
tested, and the dip in the curve caused by the divided 
spring plates was appreciably smaller than that obtained 
with the injection system of engine “ A.” 

As first used by the operators of IV and V, the pilot 
injection pump settings allowed so much fuel to be 
injected that the engines would run through the whole 
speed range without gas. In the case of Vehicle IV, 
Fig. 33 shows the average injected quantity to have been 
more than twice that necessary for pilot ignition. It will 
be seen from Table I that the fuel oil consumption was 
high, and this was largely due to incorrect setting of the 
ecoentric-shaft stop. In both cases the position of the 
eccentric-shaft stop was altered, decreasing fuel delivery 
over the whole speed range (as shown in Fig. 33 for 
Vehicle IV), and giving quantities as close to the mini- 
mum (15 cub. mm. per cycle) as possible. With the 
new settings the engines, when warmed up, would only 
run up to about 1,100 r.p.m. on no load, without gas, 
and fuel oil consumption was improved by more 
25 per cent., as shown in Table I. Tho the 
tion at low speeds was adversely ted, it was 


observed that scheduled speeds could still be main- 
tained. It should be noted that the vehicles con- 
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verted to producer gas operation for the road tests, 
whether included in Table I or not, have all been able 
to maintain the scheduled service times e from 
vehicles running on the same routes on fuel oil only. 

Vehicles VI and VII were fitted with engines similar 
to engine “ B,” as used in the bench tests. The per- 
formance of these vehicles was not observed, but both 
operators described this as “‘ satisfactory.” In general, 
the results from these two vehicles demonstrate the 
importance of the amount of intermediate gear running 
(engine revolutions per mile). Vehicle VII, operating 
on a flat easy route, involving few stops, and therefore 
permitting the maximum amount of top-gear running, 
together with a high-geared back axle, returned the 
best fuel oil consumption of any vehicle tested. This 
result is doubtless helped by the flat delivery/speed 
curve which would be e from an injection pump 
with 6-5-mm. elements, although the pump setting is 
unknown and it is not impossible that still further 
improvement could be obtained. 

general, it was found difficult, in practice, to 

obtain consistent delivery /speed ristics from 
different pumps fitted with divided spring-plates to 
control fuel delivery. It was ap t in many cases, 
and shown hey tho carve obtninsd Souen Wehiei> III (see 
Fig. 33) that delivery/speed characteristics given by 
pumps with 8-mm. elements could be appreciabl 
steeper than indicated by the bench tests. With s 
steep characteristics, if an injection pump setting giving 


good acceleration at low speeds were adopted, the fuel 
delivery me excessive in the speed 900 r.p.m. 
to 1,150 r.p.m., and at high gues. On the other hand, 
if a setting giving minimum fuel injection (15 cub. mm. 
per cycle) at the bottom of the “dip” in the curve 
(that is, at about 1,100 r.p.m. to 1,200 r.p.m.) were 
adopted, poor acceleration or even complete ignition 
failure was experienced in the speed range from idling 
to 800 r.p.m. In point of fact, it was found necessary 
in many cases to adopt some compromise in setting 
the pilot-oil injection quantity, giving the minimum 
acceptable acceleration at low speeds so as to secure 
reasonable liquid fuel economy. 

It is apparent that, to secure maximum liquid fuel 
economy with the divided spring-plate governor modi- 
fication, it would be necessary to adjust the depth of 
lip on the spring plates to suit each individual pump. 

difficulty of doing this, if large numbers of vehicles 
were to be converted, will be appreciated. At the same 
time, this would not overcome the fundamental defect 
of this form of governor control, since the severe dip 
in fuel delivery between idling speed and 800 r.p.m. 
followed by the sharp rise before governor actuation 
begins, usually between 1,100 r.p.m. and 1,200 r.p.m., 
in any case prevents good low-speed acceleration bei 
obtained without high liquid-fuel consumption. The 
bench tests had already shown these defects to be 
present, but road operation, which gives greater varia- 
tions in gas calorific value than occur under bench test 
conditions, es them. They were particularly 
apparent in vehicles operating hilly town services, and 
when fitted with hydraulic transmission. The possi- 
bilities of improvement in pump delivery/speed charac- 
teristics by the use of different methods of pump or 
governor modification have already been discussed. A 
minor defect of the pump conversion incorporating the 
pump overriding control internally in the pump parts 
was that it was not always possible to obtain correct 
synchronisation of p and gas controls. In general, 
it was found desirable to use an external spring-loaded 
telescopic link. 

As regards the Research Department gas mixers used 

for these tests, those distributed to operators during 
the first stage were not fitted with gear to give easy 
adjustment of the initial tension of the air-valve control 
spring. It was intended to adopt a standard spring 
load for all the converted vehicles operating in the 
road trial, on the assumption that the producer plant 
and installation generally would be similar in all cases. 
It was found, however, that there were fairly wide 
differences between the producer installations fitted to 
the various vehicles. Thus some plants were used 
with only two gas coolers, while others were fitted with 
three, as in the bench tests. Also, some installations 
included two water separators and others only one, 
while the arrangement of the gas piping varied between 
the different operators. In these circumstances, 
although the spring rate of the air-valve control spring, 
as determined from the bench tests, proved satisfactory 
in all cases, the initial spring tension for optimum 
mixture ratio could only be determined by means of a 
road test with the particular installation concerned. 
A device to allow setting of the spring tension 
from the driving seat, following the general lines shown 
in Fig. 19, page 139, ante, was therefore designed. 
Several of these assemblies were made up in the 
Research Department and distributed to operators for 
fitting to the gas mixers. This spring-load (or gas/air 
mixture) adjusting gear proved entirely satisfactory, 
and it was usually only nm to set the spring load 
by this means during the initial test, after which the 
gas mixer gave good results without any further use of 
the hand control during normal operating conditions. 
Apart from a few mechanical failures, due to the use 
of unsuitable materials, and the early difficulty of 
mixture adjustment, the mixers gave satisfactory 
results. Starting from cold and lighting the producer 
were easy and quick, and the producer fire could be 
kindled with the engine idling. The vehicle could 
usually be expected to be operating on gas within 
two minutes to five minutes of lighting the fire. 
In general, the road tests have shown that the com- 
pression-ignition engine, converted to ration on 
producer gas with pilot oil ignition, is capable of 
——s satisfactorily the duties normally expected 
wt oil-engined vehicles over a wide range of operating 
conditions. 





FULL-SCALE AEROPLANE TESTING.—A wind tunnel which 
covers eight acres of ground, and is large enough for the 
testing of aeroplanes having a wing span of 72 ft., has 
been completed at Moffett Field, California. It is said to 
be the largest in the world. Its ceiling height is 180 ft. 
and its width varies from 399 ft. at one end to 353 ft. at 
the other. It is said that an air speed of more than 
200 m.p.h. is provided round a closed circuit 2,150 ft. 
long. The velocity in the relatively narrow test section 
is not divulged. Motion of the air is maintained by 





six fans, each of which is driven by a 6,000-h.p. motor. 
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SPEED OF ROTATION IN THE 
CENTRIFUGAL CASTING PROCESS.* 


By J. E. Hurst, D.Met. 


Trve centrifugal casting may be defined as being 
performed by pouring the molten metal into rotating 
moulds. A number of different processes are in com- 
mercial operation involving rotation about the vertical, 
inclined, or horizontal axis, and utilising permanent 
(usually metal) or sand moulds. In such castings 
solidification generally takes place from the outside 
towards the inside surface of the casting. The classi- 
fication “ semi-centrifugal or profiled casting” em- 
braces those processes used for the production of 
castings not formed by centrifugal force alone. For 
example, castings in which the inner surfaces are 
formed by cores. The moulds and cores used may be 
either metal or sand, and, as in true centrifugal 
casting, the axes of rotation may be either vertical, 
inclined or horizontal. The third classification of 
pressure casting refers to the methods used for the 
production of asymmetrical castings which cannot 
be spun about their own axis. The moulds, which 
may be either permanent or sand, are arranged to 
allow metal to be introduced into a gate at the centre 
of rotation, ingates being provided to distribute the 
molten metal to the mould cavities. These classifica- 
tions cover a wide variety of rey pen Sete as 
processes for the uction of parts in cast irons, stee 
and non-ferrous L sees and alloys. In each process the 
rotational speed is of first importance in its effect upon 
the efficiency of operation, the quality of the casting, 
and the design and construction of the casting machine. 

It is probable that in each process in commercial 
operation the rotational speed or range of speeds 
adopted have been determined experimentally, having 
regard to the particular requirements of the process. 
The records of the work done in this field during the 
Nineteenth Century are to be found mostly in the Patent 
Journals, and the first direction regarding speed of rota- 
tion appears to date from 1856, states that the moulds, 
during the time of running into them the molten metal, 
should revolve at speeds of 500 r.p.m. to 1,000 r.p.m. 
The earliest patent in connection with the centrifugal 
casting process, dated 1809, give no directions i 
speed of rotation. A reference to speed of rotation is 
to be found in a patent of 1902, in the name of a 
Belgian, Comte Paul de Hemptinne. In this invention, 
the mould is required to be rotated without vibration 
at a very high speed of 750 r.p.m. to 1,000 r.p.m. 
about the horizontal axis. 

In the casting of locomotive wheel centres at the 
Crewe works of the L.N.W.R. in 1882, dry sand and 
moulds were mounted on rotating turntables, and the 
mould filled with metal rotated about its vertical axis. 
It was claimed that rotation of these moulds at speeds 
as low as 40 r.p.m. to 50 r.p.m. assisted a good deal 
in the production of “sound clean castings.” These 
early records show that substantially high speeds of 
rotation were found necessary, of the order of 500 r.p.m. 
to 1,000 r.p.m. The processes described all fall within 
the classification of true centrifugal casting, and it 
would appear that the notion of the importance of 


| and the point at which it meets the mould surface for 


in this direction also and the device of roughening the 
surface of the mould referred to in some patent speci- 
fications is probably designed to increase thi 
friction. 

The acceleration of the liquid metal is influenced 
also by the viscosity of the liquid. In alloy metals, 
the viscosity of the liquid metal cooling down to the 


of great importance in determining the rapid accelera 
tion of molten metals in commercial centri 
processes. In the production of castings of subs’ 
radial wall thickness by rotation about the horizontal 
axis, where considerable time is n 


this effect can be obtained readily. When a large 


metal falls as more and more of the liquid steadily 


built up in laminated sections is described to obtain 
more effective cooling. 


exert an influence on the _ conditions required for 
acceleration by reason 0’ 


moulds. 
In all centrifugal casting 





count. 


a parabolic path. For the condition of identity in 
direction of the mould velocity and stream velocity, 
it is necessary for the tangent to the parabolic path 
to coincide with that of the circle representing the 
surface of the mould at the point of meeting. This 
condition cannot be met exactly with any parabolic 
path inside the circular path of the mould surface (see 
Fig. 1, on the opposite page. The shape of the path, 


any given position of pourer spout, are determined by 
the initial velocity of the metal stream. The relation- 
ship of these and the final velocity at the point of im- 
pingement on the mould surface is connected by the 
well-known equations, S = ut + $g 0, V? = u* + 298, 
where u = initial stream velocity, g = acceleration due 


are given by the equation N = C 


———a 


The mould was lowered gradually to a horizonta} 


ition during casting or spinning the molte 
his surface iD cquntion whole of wo the metal could be 


introduced into the mould either with the mould 
revolving or stationary, and at the same time the metal 
caused to distribute itself uniformly over the mould 
surface with a minimum amount of surge by lowering 


solidification point increases rapidly, an effect probably | the mould to the horizontal position and accelerati 


the rotational speed. It was recommended that rota. 


1 casti ; tion was commenced at 50 r.p.m. during the pour. 
tantial time taken in lowering to the horizontal position all 


be about 20 seconds to 25 seconds. On attaining the 


for the | horizontal ition, the speed was increased 9 
complete solidification of the metal, a demonstration of _ ww this being ~ he. 


maintained for a period of 2 minutes, 
which the speed was reduced to 900 r.p.m. for 


volume of metal is poured into the mould rotating at | a further 3 minutes prior to stoppi d removin 
constant speed, the whole of the metal is not picked| mould. These rwanda ke casting of ctatans 
up immediately and the temperature of the molten spigot and socket cast-iron pipe. 


refer to the casting of standard 


foregoing remarks draw attention to the factors 


acquires the rotational velocity. By slow pouring or | concerned with acceleration which have an influence on 
the use of low casting temperatures it is often possible | the rotational speeds. 
to produce castings of exceptional radial wall thickness | molten stream is applied to the mould, the character 
at speeds lower than would be necessary with hotter | of the mould surface and material whether metal or 
metal. In one of the Lavaud patents, a metal mould | sand, all are of importance in determining the time 
i : required to accelerate the molten metal to the rotational] 
It is stated that with the| velocity of the mould. For example, in sand moulds 
normal mould construction for the production of |or in moulds which are maintained at high tempera. 
® 6-in. diameter pipe, a speed of 1,200 r.p.m. was| tures, the period required for the solidification of the 
rege the more effectively cooled mould enabled | molten metal is prolonged. 
this to reduced to 600 r.p.m. The nature of the | able time limit for the acceleration of the liquid metal 
mould material, apart from its surface character, can | is likewise prolonged. 


The manner in which the 


In these cases the allow- 


The external form of castings produced by rotation 


. ‘ its thermal conductivity | of moulds about their own axes is governed by the 
through its effect in cooling the metal. Metal moulds | shape of the mould walls. The ado form and the 
for this reason may enable acceleration to be brought | distribution of pressure within the liquid metal are 
about more effectively at lower speeds than sand | determined by the rotational velocity or the speed and 
the angle of inclination of the axis of rotation. The 
A u processes, the molten metal | shape of the internal liquid surface, when rotation js 
introduced into the mould has a certain initial velocity. | performed about the horizonal axis, is cylindrical, and 
If this velocity at the point of application to the mould | rotation about axes inclined to the horizontal or vertical 
is identical in magnitude and direction with that of | results in an inner surface of paraboloidal shape. The 
the mould itself neither surface friction nor viscosity | derivation of the relationships between rotational 
This condition can never be quite secured in | velocity, angle of inclination, and internal form has 
those cases where molten metal is allowed to issue in 4 | been dealt with previously by the author. 
continuous stream from a pourer spout on to the| of rotation about the vertical or inclined axis and refer- 
internal surface of a rotating mould. For example, | ring to the diagram, Fig. 2, opposite, for rotation the 
in the case of rotation about the horizontal axis, the | dimensional relationships in terms of speed of rotation 
metal stream issuing from the pourer spout describes N (r.p.m.) are related as follows : 


In the case 





1 nn 9 
N=C,/z*5 x Hain « 


where C = 423 (approx.) for dimensions in cms. and 
76-25 (approx.) for dimensions in feet. 
of rotation and dimensional relationships are inde- 
pendent of the weight of the molten metal, and they 
vary with the sine of the angle of inclination to the 
horizontal. 
the inclined axis enables a lower speed of rotation to be 
used than the vertical axis. 
tions for the case of rotation about the horizontal axis 


The speed 


For the same internal surface dimensions 
The corresponding rela- 


1 


R—Rk, where 




















to gravity, t= time in seconds, V = final stream 
velocity, and S = length of parabolic path. 





speed had developed into the form of a practical 

uantitative recommendation that the tangential force 
should be of the order of 60 times the weight of the 
metal. Where the calculation is possible, it is evident 
that rotational velocities within the range of 1,000 ft. 
to 3,000 ft. per minute were used. 

The rotational velocity of the mould assists in the 
acceleration of the molten metal, and changes its 
direction of motion to that of the mould cavity. This | 
function of rotational velocity is of prime import- 
ance in many of the processes of casting. When 
molten metal is poured on to the surface of a rotating 
mould, rotational velocity is imparted to it. In the 
rotation of liquid metals to produce castings (true 
centrifugal castings) in view of the shortness of time 
in which the metal can be maintained molten, and 
its constantly increasing viscosity during solidifica- 
tion, it is essential that rotational velocity shall be 
acquired in the shortest possible time. The forces 
setting up rotation in molten metal introduced into a 
rotating container are tangential. The friction between 
the rotating container and the molten metal surface 
in actual contact with it, and the internal friction or 
viscosity of the liquid metal, are two of the conditions 
initiating these tangential forces. The magnitude of 
the force due to friction between liquid and solid sur- 
faces varies as the square of the velocity of movement 
and directly as the area of the “‘ wetted” surface. In 
the case of molten metals, which do not exactly “* wet ” 
the surfaces, it is possible that these forces are not 
large, and may be considered to increase as the square 
of the velocity and the area of contact between the 
liquid metal and the container. The condition of the 
surface of the container or mould will exert an influence 





* Paper read before The Institute of British Foundry- 
men, Manchester, on Saturday, June 10,1944. Abridged. 





Fig. 1 illustrates the effect of initial stream velocity 


| on the shape of the parabolic path, the meeting point 
| of the metal stream and the rotating mould surface, 

and the final stream velocity at this point for various 
| positions of pourer spout in a 36-in. internal diameter 


mould rotating about the horizontal axis. Three 
different pouring positions, A, B and C, are indicated 
with the paths described by the streams issuing at 
different velocities. The initial velocity of each stream 
is indicated by a plain figure representing feet 
second. The final velocity, where the stream strikes 
the die, is represented by a figure enclosed in a circle, 
the same units being used. The velocity of the die 
surface for this diameter of pipe varies from 15-7 ft. 
to 59 ft. per second in five different examples of manu- 
facturing practice. The importance of these con- 
siderations on the velocity of the stream of metal 
is illustrated by Fig. 1. Shock losses and turbulence 
arising out of it, etc., are of interest in connection 
with any discussion of rotational speeds, in that they, 
in part, determine the desirability of centrifuging after 
filling or the adoption of low starting speeds in certain 
of the various types of centrifugal casting processes. 
Centrifuging after filling the mould is often practised 
in some of the processes of semi-centrifugal or pressure 
centrifugal casting. 

In the case of true centrifugal castings, it is more 
difficult, but the introduction of all the molten metal 
into the mould while stationary or rotating at very 
slow speeds followed by acceleration to the predeter- 
mined final stream, is a method of obtaining close 
similarity between the molten metal and the rotating 
mould velocities. An example of a process of this t 
is to be found in the early sand-spun machine of W. D. 
Moore, in which machine the mould was 
initially with an inclination of about $ in. to the foot. 


C = 300 for dimensions in cms. and 54 for dimensions 





in feet. 

The centrifugal force acting on unit volume of liquid 
metal is mw*r, where m is the mass of unit volume of 
metal, w the angular velocity (in radians), and r the 
distance of the unit from the axis of rotation. In a 
uniformly rotating mass of liquid metal, as for example 
a cylindrical mass, the pressure due to centrifugal force 
at any point within the mass, is thus 





r 
m w*r dr 
ry 


where r, is the internal radius of the cylinder. Inte- 
grating the pressure at a distance r from the axis of 





rotation gives the relationship 

m w* 

P= 3 

For given conditions of angular velocity in a given 
casting the pressure due to centrifugal force is lowest 
at the internal surface r, and increases as the distance 
from the axis of rotation r to a maximum at the outside 
diameter of the given casting. A pressure gradient is 
thus established from the outside to the inside surface, 
radially across the radial wall thickness of the casting. 
Insoluble particles, such as slag in liquid metals, the 
density m of which differs from that of the parent metal 
are subject to a different pressure at a given velocity, a 
fact which accounts for the movement of these particles 
under centrifugal action. These are the factors which 
play such an important part in determining the sound- 
ness of castings produced by the centrifugal process. 
Spinning about the vertical axis is ly adopted for 
the production of castings of large radial thicknesses in 
ihe 2 with the length, and in those cases where the 
H, Fig. 


(r? — r?). 


2, is small in comparison with the diameter. 








In the Wasson process for the production of individu- 
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ally cast piston rings using built-up sand moulds, | 
spinning was operated at speeds calculated to give a | 
constant centrifugal pressure of 100 Ib. per square inch. | 
The principle of arranging the rotational speeds to 
provide for a minimum centrifugal pressure in accord- 
ance with the diameter and radial wall thickness of the 
castings was adopted in the process designed by the 
firm of David Brown. In the description of this process 
given by Rowe, the speeds were arranged to give a 
minimum pressure of 45 lb. per square inch, and over the 
range of castings this was provided for by speeds of 
450 r.p.m. to 950 r.p.m. Another application of vertical 
spinning processes to the production of bronze gear 
wheel blanks is described by Stockton. A speed of at 
least 700 r.p.m. is recommended for castings having an 
outside diameter of 12 in. This is equivalent to a 
peripheral speed of 2,100 ft. per minute. A constant | 
peripheral speed of at least this order is recommended, 
it being stated that speeds in excess of this are in use. 

An adaptation of the vertical centrifugal casting | 
process to the production of bi-metal chilled rolls | 
described by Hundt and Weber permitted the intro- 
duction of the first type of molten metal into the rotat- 
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resulted in greater taper in the bore. Fig. 3 enables a 
comparison to be made between this relation and the 
alternative of a constant peripheral speed at either 
1,200 ft. per minute (lower dotted curve), or 1,700 ft. 
per minute (upper dotted curve). The differences are 
substantial and the author, while agreeing that speed 
variations of the order of 10 per cent. or thereabouts 


are unimportant, states that by operating as close to 


100 g. as is practicable, the best results have been ob- 


|tained and that operating at speeds greater than 


100 g., no improvements have been obtained. Janco 


records his findings that in actual practice the amount 


ing chill mould rotating at a sufficiently high speed. | o¢ taper in the bore of the casting cannot be reduced 
Following the introduction of the second metal into | materially by rotating at speeds of over 1,500 ft. per 


the hollow core, the rotational speed was reduced to | minute. 


These speeds are somewhat lower than the 


a value low enough to retain the body of the roll solid 100 g. relationship above.. 


and a paraboloid depression in the head only. In the | 


The author has previously given a minimum speed 


case of a roll 600 mm. in diameter with a body length of | condition of 1,250 ft. per min. peripheral velocity as 
1,000 mm., an initial speed of 800 r.p.m. was necessary. | being used in the production of cylindrical castings such 
Upon pouring the core, the speed was reduced and |as cylinder liners and piston-ring drums, by rotation 


brought to a final speed of 200 r.p.m. 

The taper in the vertical bore of castings produced 
in this manner can be used to determine the rotational 
speed. By establishing the permissible taper it is 
possible in any given casting to calculate the speed of 
rotation, but such calculated speeds, in general, are not 
sufficiently high. The type of metal poured, its vis- 
cosity, pouring temperature, the temperature and 
character of the mould and its surface are some of the 
factors which cause a deviation from the theoretical 
relationship, the actual taper being somewhat greater 
than that calculated. Operating with non-ferrous 
alloys (bronzes), Zuehlke records his experience that 
speeds must be increased to a point where centrifugal 
force is about 100 times that of gravity and on this 
basis derives the relationship 

2655 

VD 
where N is the speed in revolutions per minute and 
D the diameter of the casting in inches. 

The curves plotted in full lines in Fig. 3 show 
this relationship for varying casting diameters. The 
figures indicated on these curves denote the multi- 
pliers for gravity. It is intended that this relation- 
ship should be used for thin-walled castings only, 
where the difference between the outside and inside 
diameters is not too great. For instance, if a casting 
requires a finished bore of 2 in., a speed of 1,900 
r.p.m. would be chosen; but if this casting had a 
flange 6 in. diameter, it would be necessary in the 
interests of safety to drop to lower speeds, even if this 


N 
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about the horizontal axis. This recommendation was 
based on experimental work in the production of such 
parts in cast iron operating with hot cast-iron dies hav- 
ing an unternal surface temperature of approximately 
550 deg. to 600 deg. C., and pouring with a tilting trough 
type of pourer spout. The guiding principle in the adop- 
tion of this value as an approximately constant peri- 
pheral velocity was the securing of uniform radial wall 
thickness or internal bore diameter rather than the 
attainment of a constant centrifugal force over the 
range of sizes of castings, viz., from about 3 in. to 
12 in. in external diameter. 

From a number of experiments made at the time, it 
was found that under the particular conditions, a speed 
of less than 1,000 ft. per minute was insufficient to 
accelerate the metal quickly enough, and above 1,200 ft. 
per minute little further improvement in uniformity of 
radial wall thickness was secured. Under somewhat 
similar mould conditions, but operating with the helical 
edged type pourer spout pouring castings 36 in. in 
diameter and 12 ft. in length, a speed of 166 r.p.m. was 
found to be necessary to accelerate the molten nfetal 
uniformly and to obtain satisfactory dimensions. 
This corresponds to a = heral velocity of 1,500 ft. 
per minute. For sand-lined moulds in the Moore sand 
spun process, Donoho recommends the general rule pro- 
pounded by Cammen to use a spinning speed which 
will give a centrifugal force of about 75 times gravity. 
A simple formula is :— 

1675 


= TR 


| 
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where N = revolutions per minute and R the radius 
of the casting in inches. A casting 6 in. in diameter 
will require a spinning speed of 967 r.p.m., or for a 
12 in. diameter casting the speed will be 684r.p.m. The 
data of the casting of 30 in. diameter pipe at Acipco by 
this process record a s of 403 r.p.m., coinciding 
approximately with the above formula. The above 
speeds correspond to peripheral velocities of approxi- 
mately 1,500 ft., 2,150 ft. and 3,200 ft. per minute 
respectively. These values refer to the sand spun 
process, in which the sand-lined mould is continuously 
rotated about the horizontal axis and the molten metal 
fed to the rotating mould by means of a pourer spout. 

It is recognised that in metal mould spinning the 
speeds used may be somewhat lower since the enhanced 
cooling effect of the mould causes the ‘metal to pick 
up more readily than in a refractory mould. For very 
thick castings in sand-lined moulds the initial spinning 
speed is often slightly increased beyond that calculated 
from the above formula in order to pick up the large 
volume of metal quickly. For castings such as flanged 
castings, where the maximum outside diameter is very 
much greater than the inside diameter, the spinning 
speed may be a compromise so as to obtain a sufficiently 
high force on the inside diameter and yet not excessive 
on the maximum outside diameter. Excessively high 
spinning speeds will tend to cause longitudinal hot tears 
by reason of the stress developed by the centrifugal 
force as the casting freezes and shrinks away from the 
mould wall. 

The production of cast-iron soil pipe by spinning in 
sand-lined moulds rotated about the horizontal axis 
has been described by Farr. In this process a 4 in. 
diameter standard pipe is produced at a speed of 
750 r.p.m. This is equivalent to a rotational velocity 
of approximately 750 ft. per minute—a speed substan- 
tially lower than recommended by Donoho. It is 
stated that this speed gives an acting centrifugal force 
of about 14 lb. per square inch. Soil pipe is substanti- 
| ally thinner than cast-iron socket pipe, and the standard 
| thickness in the United States for the three grades of 
standard, medium and extra heavy are } in., 4 in. and 
} in. The 4in. pipe described has a total weight of 
32 lb. It is probable that the comparatively rapid ra‘ > 
of solidification of such pipe, even in sand moulds, and 
the small volume of metal that has to be accelerated, 
makes it unnecessary to use higher speeds of rotation. In 
a description of the sand-spun process by Moldenke a 
slightly different formula from the above is given, viz., 

1,550, 


N = —— where R equals the inside radius in inches. 

Experience in the casting of various non-ferrous alloys 
by rotation about the horizontal axis has been recorded 
by a number of investigators and references to rotational 
speeds adopted are available. Chester Clark, in casting 
cupro-nickel shell bands 14 in. diameter (whether 
internal or external is not stated), used a speed of 
1,050 r.p.m., corresponding to an approximate peri- 
pheral velocity of 3,850 ft. per minute. Dreher, in the 
casting of aluminium bronze, recommends a high speed, 
giving pressures of the order of 66 lb. per square inch, 
and Meckel, in the casting of white-metal bearings, has 
found the following relation between speed of rotation 
and bearing diameter to give satisfactory results, viz., 











N = — where R equals the radius of the bearing in 


centimetres. In the casting of Monel metal using metal 
moulds and a spout-type pourer, with mould tempera- 
tures of the order of from 300 deg. to 450 deg. C., the 
author has obtained generally satisfactory results with 
speeds corresponding approximately to a peripheral 
velocity of 1,200 ft. per minute. 

In the centrifugal casting of steel, Cammen recom- 
mended speeds determined by the relationship pre- 
viously mentioned, but he later proposed a slightly 


different relation: N = La where R is the radius 
of the casting in inches, For the casting of tubes of 
small diameter and also small thickness, or for diameters 
larger than 7 in. and practically any thickness, this 
formula may be employed. Where the thickness of 
the tube is material, the inside radius should be used 
for purposes of calculation. These recommendations 
are concerned with the spinning of steel in hot metal 
moulds. The production of cylinder barrels for aircraft 
engines in steel moulds at Ford’s is operated at peri- 
pheral speeds of 1,000 ft. to 1,750 ft. per minute, 
calculated on outside diameter of casting. In his 
process for the casting of steel tyre blanks, McConway 
operated his machine at a peripheral velocity of 
approximately 65 ft. per second (3,900 ft, per minute). 
For an outside diameter of tyre blank of 30 in. this 
equals a speed of rotation of 1,560 r.p.m. This high 
speed was probably determined by the large volume 
of metal required in tyre blank castings. Earlier 


workers in this fjeld of centrifugally casting steel ingots 





recommended a high speed of rotation, as, for example, 
Carney, who recommends a peripheral speed of 3,000 ft. 
per minute. 
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The great importance of the pouring conditions to 
the speed of rotation are recognised by the firm of 
Messrs. John Brown and Company, Limited, in their 
British patent relating to a process for the production 
of large drums in steel. In this machine a reciprocating- 
type pourer spout is used and the speed of rotation of | 
the mould is dependent upon the diameter of the | 
mould and the rate of flow of metal. In a steel drum | 
casting, 50 in. diameter, a rotational speed of 220 r.p.m. | 
is recommended for conditions of molten metal delivery | 
at the rate of 78 cwt. in 102 seconds. This metal is | 
introduced through a pourer spout with five 1}-in. 
diameter nozzles. The peripheral velocity is approxi- 
mately 2,900 ft. per minute and the pouring rate | cwt. 
in 1-31 seconds, or 86 lb. per second, approximately. 

In the Lavaud process for the production of cast- 
iron pipe, the rotational speed and pouring conditions 
are completely interdependent. Water-cooled metal 
moulds are used, arranged to rotate about an axis | 
slightly inclined to the horizontal and molten metal 
is introduced to the rotating mould in the form of 
& narrow stream issuing from the end of a stationary 
pouring trough the full length of the mould. When 
these conditions are established, the rotating mould, 
of the order of 20 ft. in length, is allowed to move 
in a direction parallel to and away from the end 
of the pourer spout. In this manner, and by reason 
of the relative longitudinal movement between the 
mould and metal stream, the whole rotating sur- 
face of the mould covered with molten metal, 
In this arrangement it will be appreciated that, 
operating with a mould of given outside diameter, 
the uniform radial wall thickness or internal diameter 
of the casting required will be determined by the | 
rate of metal flow, the width of the metal stream, 
the rate of longitudinal travel of the mould, and its | 
speed of rotation. For a given rate of metal flow and 
stream width it becomes necessary to synchronise the 
longitudinal movement and the speed of rotation of the 
mould. 

The investigation of Dr. Pardun on a machine of 
this type producing castings 17 ft. in length, 12in. 
internal diameter, and 0-5 in. radial wall thickness, 
showed a minimum speed of 400 r.p.m. (1,260 ft. per | 
minute) to be necessary to eliminate spiral markings 
from the surface of the castings. These spiral markings 
are due principally to the relation between the lead in | 
the longitudinal traverse of the metal stream and the 
speed of rotation and a critical speed can be regarded | 
as that at which one revolution is completed in the | 
time taken for the longitudinal travel to equal the 
stream width. Under the conditions of Pardun’s| 
experiment, the above speed was considered to be the 
critical, and a speed in excess of this was necessary to 
ensure overlap of the deposited metal stream and the | 
elimination of the spiral markings. 

In these same investigations, Pardun also found that 
the minimum speed at which molten iron failed to be 
picked up was 240 r.p.m., or 753 ft. per minute. These 
experiments all relate to cast iron using water-cooled 
metal moulds as in the Lavaud system. The area of 
the mould surface in the production of large diameter 
castings is such as to present a large amount of mould | 
surface to be covered with liquid metal. According 
to the quantity of metal delivered by the particular | 
pouring device adopted and its rate of acceleration, it 
will be appreciated that the initial layers of molten | 
metal can be extremely thin. These circumstances | 
frequently account for surface defects, They can be 
avoided by the adjustment of the speed to enable 
substantial quantities of metal to be accelerated. An 
alternative method is to begin pouring with the mould 
at rest until sufficient metal has been introduced to 
provide an an initial layer of the required thickness, | 
after which the mould can be rotated and brought up 
to the desired speed. 


18 








INSTITUTION OF ELECTRICAL ENGINEERS.—The revised 
regulations for the associate-membership examination of 
the Institution of Electrical Engineers, which will come 
into force in October, 1945, are now available. They | 
include not only the conditions of the examination, but 
also detailed syllabuses, which are, in general, similar 
to those contained in a leaflet issued in December, 1943. 
In the joint section A of the examination, however, the | 
subject, “* Applied Heat,” has been replaced by “ Applied | 
Heat (with Light and Sound).” In addition to 
regulations, two pamphlets are available, one of which 
contains two specimen papers of each subject in joint 
section A. The other pamphlet contains two specimen | 
papers of the subject “ Electrical Engineering” in| 


|}ends of a diameter and are screwed to it. 


| shaft is rotated, 
These coils can be connected in various ways and the | 


| ber 29, 1943.) 
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PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 

The number of views given in the Specification Drawi 
is stated in each case; where none is mentioned, 
Specification is not i a 

Where inventions communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 

ies of S may be oblained at the Patent 
s poutiaings, 


ELECTRICAL APPARATUS. 
657,641. Small Generator. Elliott Brothers (London) 
Limited, of Lewisham, and H. D. Hawkes, of New Eltham. 
(4 Figs.) May 15, 1942 


A permanently magnetised 


is clamped at its side faces 
between two portions of a non-magnetic casing 3. Two 


pole pieces 5 project inwardly from the ring at opposite 


an electrical tachometer. 
Steel alloy stator ring 1 


wound a coil 9. A shaft 10 carries two inductor rotors 12 
(Fig. 2) between the pairs of poles. The rotors are sepa- 
rated by a distance piece 13 and positioned by rings 14 
secured to the shaft by set-screws. Each rotor is built 
up of soft-iron stampings and has a number of projecting 


poles, the poles of one rotor being staggered in relation to 
those of the other, so that when a pair of poles of one 
rotor are opposite its stator poles the corresponding pair 
of poles of the other rotor are relatively displaced. In 
addition, the poles of the rotors are skewed. When the 
E.M.F’s are generated in the coils 9. 


total E.M.F. generated is a measure of the speed of the 
shaft. The relative disposition of the poles of the rotors 
provides compensation for the drag as one pair of poles 


of the one rotor leaves the field of its stator poles by the | 
pull exerted on another pair of poles on the other rotor | 


as it enters the field of its respective stator poles. Thus 
the shaft rotates very evenly and constantly. A U-shaped 


| magnet 16 mounted on the outside of the casing 3 can 
to the magnetised stator ring by | 


be moved relatively 
This magnet constitutes a magnetic shunt 
of the device. (Accepted Norem- 


screws 17. 
for the adjustment 


MINING. 
558,918. Dry Cleaning of Coal. 
Limited, of Stoke-on-Trent, and W. H. Berrisford, of 
Stone. (2 Figs.) July 1942.—The invention is 
apparatus for the dry cleaning of coal in which the 
raw coal is dropped on to a sloping plate of glass with a 
gap adjacent to its lower edge. The coal, by virtue of 
its superior resiliency, descends the plate ina series of 
bouncing hops, finally leaping over the gap, to be col- 
lected on a second sloping plate, while the dirt mainly 
slides down the plate and falls through the gap. A main 


99 


the | framework carries the coal cleaner, together with auxi- | 


liary parts of known construction not shown. A glass 
plate 2 is pivoted for adjustment of its slope by means 
of a cam 4. A receiving plate 5 is spaced away from 
the lower end of the glass plate 2 to receive the coal 


W. H. Berrisford, | 


— 


framework has an upright arm 12 provided y ith a 
vertical slot 13. A pivot bolt passes through th, 
and can be fixed at any one of a number of posit 
means of a washer with a ratchet face which en 
ratchet face on the arm 12 when the bolt is tightenoq up, 
A lever 17 is suspended on the pivot bolt and at jt. 
lower end is attached to an arcuate step plate 1. The 
plate 18 is supported by the lever 17 and a corres; ding 
lever at its other end similarly pivoted on the other 
arm 12. An actuating link is made in two parts, bolteg 
outed 


the 


slot 
ns by 


es a 


together at 20 for adjustment of length, and is , 
¥ 2) to the jigger at 
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A slot extends lengthwise 


| 


The generator is designed to | 
| be used either for small power generation or as part of 


| 


| 
| 


On each is | 


(558,918) 


lever 17 and a pivot bolt 23 carries the other end 
link, being fixed at any desired position along th: 
Here again location effected by a ratchet surface 
engaged by a ratchet-faced washer. The step plate 18 
has a wider range of movement than the jigger § and 
the ratio of movement can be varied to suit the materia) 
being treated by selecting the position of the bolt 23 
|} in its slot. The plate 18 is curved and has its centre of 
curvature at the pivot of the lever 17. Asa result there 
will be no tendency for large pieces of coal to b« 
maturely knocked off, or carried off by the impetus. wit) 
a horizontal component of velocity, but all the material 
will fall vertically on to the glass plate 2. Betwee: 
| jigger 8 and the step plate 18 coupled to it the coal 
| passes over a plate 26 pivoted at 27 to a bracket on th 
| framework and its forward end rests by means of a bearing 
| pad on the step plate 18. It is then impossible for any 
appreciable quantity of coal to come between the plate 
| 18 and 26, and even small coal is pushed forward on the 
plate 18 by the pad. (Accepted January 27, 1944.) 
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MISCELLANEOUS. 

559,195. Change-Speed Gearing. Fodens, Limited, of 
| Sandbach, and W. Foden and E. Twemlow, of Sandbach. 
| (2 Figs.) December 21, 1942.—The invention is a chang 
| speed gearing of the constant-mesh type and its object 
| is to provide simple and reliable means for obtaining « 
| reverse drive in such gearing. The engine-driven shaft 
| @ drives the lay shaft >} on which are the four pinions c, 
;}d,eand f. c¢, d and e are keyed to the layshaft and 
|d, e and f are in constant mesh with gear wheels a’, ¢ 
} and m on the main driven shaft. / is upon a sleeve, on 
| which is splined a sliding gear wheel A which can be slid 


j 


| into direct engagement with a wheel i keyed upon the 
| layshaft or can be driven by the wheel j upon a second 
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| 
| layshaft driven by the wheels i and k. The wheel / 
drives the wheel m which is free upon the main driven 
| shaft but can be coupled thereto by the sliding clutch 
member n, the latter being splined upon the part o keyed 
to the main driven shaft. For reverse driving, the whee! 
| m driven by the pinion f drives a broad idler wheel p, with 
| which a sliding idler pinion q can be brought in engace- 
ment. Such sliding idler pinion q meshes with teeth 
upon the sliding clutch member n, which then drives the 
main driven shaft through the part o keyed on to it 


section B. the price of the first pamphlet is 2s., postage | jumping the gap, while the dirt falling through is directed The toothed clutch member n is of less diameter than the 


included, and that of the second, 6d., postage included. | 
These pamphlets and also the revised regulations, for 
which no charge is made, can be obtained on application | 


to the secretary of the Institution. Specimen papers in| parallel lever arms and is pivoted on the frame, the/is locked in its mid-position during reverse driving 


Applied Heat (with Light and Sound)” will be issued | 
free, on application, to those who have purchased the 
earlier edition of the joint section A pamphlet. | 


to a chute 6. An air jet is directed across the glass 
plate 2 from a nozzle to keep the plate free from fine 
dust. Coal is fed to the plate by a jigger 8 mounted on 


jigger being actuated by driving means to move in a left 
and right direction. The jigger 8 has side wails to prevent 
the coal from falling off the edge. At each side the 


| wheel m, so that n does not engage the broad idler whe« lp 
| The sliding idler pinion q is in continuous engagement 
| with p and is slid into engagement with n. The latter 

The arrangement provides a two-speed reverse drive '1 
| a constant-mesh type of gearbox. (Accepted February *. 


| 1944.) 
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A PORT GUARD SHIP.* 
By Eneryeer Captain Epoar C. Sirs, 
O.B.E., RN. 


My recovery from Malta fever proceeded norm- 
ally, but it was not till March, 1897, that I was 
able to convince the doctors that I was fit to carry 
on. In those days sick leave on full pay was 
allowed for only one month, and so, when those 
four weeks had gone, having lost weight, I began 
also to lose both money and time. Senior officers 
were treated even less generously. It seems to 
have been a strange way for a wealthy country to 
treat its servants who suffered through serving on 
unhealthy stations. The rules have been changed 
for the better, but the alteration of the date of my 
seniority from March 1 to April 20, 1895, was the 
one permanent effect of the fever. The loss of 
those 50 days did not make much difference in the 
end, for I was already, owing to age, well astern 
of my contemporaries, and perhaps the only way 
in which I could have overtaken them was to have 
been wounded in North China. It was sometimes 
more profitable to be hurt than sick. 

Having at last satisfied a medical board, on 
March 11, 1897, 1 was appointed again to the 
Pembroke at Chatham, and then, six weeks later, 





might be made, I suppose, about the officers in 
any of H.M. ships, and no one can serve in the Navy 
without retaining a crowd of impressions of the 
personalities, the idiosyncrasies, the sayings and 
doings of his shipmates. Of the three captains 
in the Sans Pareil, one of them, a distinguished 
looking man, might have been the Dalai Lama so 
far as I was concerned. The advent of one of the 
others was indelibly fixed in my mind by the un- 
expected remark of my chief, who confided to me 
that he fully expected his new superior to want 
him to make him a set of brass fire irons, presumably 
to adorn his cabin; but the regulations did not 
provide for the manufacture of such articles, and 
so my chief, forewarned and forearmed, had decided 
that on no consideration would he have anything 
to do with ironmongery. To-day I have the 
signatures of all three captains, and they all agreed 
that I had served “ with sobriety and to my satis- 
faction’; a stereotyped phrase which serves as 
well as any other. 

Fleet Engineer C. H. Steward was my first chief ; 
Fleet Engineer Andrew Spalding my second. The 
former is remembered for his efforts to preserve 
a youthful appearance, and the latter as a kindly- 
disposed, religious, fatherly man. He seemed then 
to be an old man; but he was only about 50 and 
that is quite young according to my views to-day. 
A group of five of us were photographed during one 
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to the battleship Sans Pareil (Fig. 1), which was 
swinging round a buoy at Sheerness as “ Port 
Guard Ship.” Several battleships were doing similar 
duty at other naval ports, while at some of the 
commercial ports cruisers were stationed as ‘* Coast 
Guard Ships.” Vessels so employed were familiarly 
known as “ Gobby Ships.” 

They were all quite effective ships, but were not 
fully manned. For manceuvres and other occasions 
they would be completed to complement, mainly 
by men from the Royal Naval Reserve. Ambitious 
officers striving for promotion as a rule tried to 
avoid such ships for fear of getting in a backwater. 
In the Sans Pareil there was a free and easy atmo- 
sphere and no one seemed inclined to let his responsi- 
bilities cause him grey hairs. Leave was easily 
obtainable and the elastic term “‘ week end” was 
interpreted much as it would be by a city magnate. 

During the 14 months that I spent in the Sans 
Pareil, I served under three captains and two chief 
engineers. There were other changes among the 
officers, and for the Review of 1897 the ship became a 
flagship. In 1904, at the distribution of the prizes 
to the cadets in the Britannia I heard Admiral Sir 
Edward Seymour begin his scholarly and dignified 
address by remarking “You young gentlemen in 
the Britannia comprise a society which is both 
interesting and important.” The same comment 

* Previous articles in this series appeared on pages 63, 


303, 433 and 461 of the preceding volume of ENGI- 
NEERING and on page 23 of this volume. 











“Sans Pare.” 


lunch hour while coaling ship; Andrew was most 
inappropriately seated on the rum tub! The second 
engineer officer, always known in naval circles as 
the “ Senior,” was also in the group; he is now 
Engineer Rear Admiral W. Scott Hill, and I recall 
with much pleasure our time together, and also 
his taste in literature. 

Of the other officers, the commander, who was as 
fond of society as he was of his check cycling suits, 
was the heir to a baronetcy dating back to the early 
days of Charles I and you will find him in Who Was 
Who under Wrey. The first lieutenant, R. H. 
Gubbins, otherwise “ Gubby,” was very easy to get 
on with. No one in the wardroom—there was no 

m—could escape being infected with the high 
spirits of Picton Phillipps, who afterwards rose to a 
high position in his corps, the Royal Marine Artil- 
lery ; or fail to recognise in the gunnery lieutenant, 
Eric P. C. Back, one of those capable and efficient 
officers for whom Whale Island is famous. One 
evening in the fading light a Marine servant return- 
ing aboard missed his footing at the gangway, fell 
into the fast ebbing waters of the Medway and was 
quickly carried astern. Without the slightest 
hesitation Back went to his rescue, but it was touch 
and go and the pair were not picked up by the steam 
boat till they were off Garrison Point. The Service 
lost a fine officer when Back, as a captain, was blown 
up in the Natal. 

Though relegated to the second line, the Sans 
Pareil was not an old ship and had done only one 


commission, that from 1892 to 1895 “up the 
Straits,’ during which she lost her sister ship, the 
Victoria. She was thus in a class by herself. 
Launched on May 9, 1887, at Blackwall, she was one 
of a long line of notable vessels built by the Thames 
Ironworks and Shipbuilding Company when the firm 
was controlled by that extraordinary man, Arnold 
Frank Hills. Unable to move a limb or sign his 
name, from his invalid chair Hills fought long against 
many adverse circumstances to keep the works and 
his men employed. For centuries, the Thames was 
the centre of a great shipbuilding industry, its history 
recalling such names as Pett, the Perrys, the Greens, 
the Wigrams, Curling, Barnard, Lungley, Ditchburn 
and Mare, Napier, Samuda, Scott Russell, Brunel, 
Mackrow, Yarrow, Thornycroft and others. If, in 
the end, economic forces proved too powerful, the 
industry, at least, went down with its flag flying, 
its last great ship being the battleship Thunderer, 
launched at Blackwall. In this chapter in the story 
of the Thames, there is no more heroic figure than 
that of Arnold Hills. 

The Sans Pareil was about 1,000 tons less displace - 
ment than my previous battleship, the Trafalgar ; 
but, whereas the latter had four 13}-in. guns 
mounted in two turrets, the former had two 16}-in. 
100-ton guns in one turret forward. Abaft the fun- 
nels in an armoured poop were twelve 6-in. guns 
and at the stern one 10-in. 29-ton gun. There were 
also the usual 6-pounders and machine guns. The 
Victoria was the only other ship built with these 
110-ton guns disposed as in the Sans Pareil, but the 
Benbow had two of them mounted in barbettes, one 
forward and one aft. These big guns were built-up 
and, unlike later types, were not wire-wound. In his 
interesting book The Navy in My Time (1933), the 
late Admiral Mark Kerr gave a table of the particu- 
lars of big naval guns, from which the following 
figures are taken; they will give an idea of the 
progress of 40 years. 


























— | Calibre.| Length. | Weight. | Projectile. bm a 
| 
In. Ft.In. | Tons. Lb. Ft. Tons. 
1887 .. 16} 43 8 | 110} 1,800 54,390 
1905 ..| 12 46 6 58 850 47,700 
1912 ../ 13} 52 2 76 1,400 60,237 
1914...) 15 54 2 100 1,920 81,027 
1928 ..| 16 61 10 108 2,048 94,162 
There was little likelihood of the Sans Pareil’s 


big guns being fired in action, but their mechanism 
was kept in good order, the turret being in daily use 
by men passing through their training in the Sheer- 
ness Gunnery School; such defects as arose were 
made good by the ships’ staff at week-ends. The 
hydraulic pumps were very reliable, as they needed 
to be, for hydraulic pressure was used not only for 
the 16}-in. and 10-in. guns, but also for the steering 
gear, the boat-hoists and even the ash-hoists. The 
rudder head was controlled by two large hydraulic 
cylinders, and the boat-hoists were worked by 
hydraulic motors. Some of the flanged joints to 
these motors were not made so substantially as they 
would be to-day, and it was not unknown to see a 
fountain of water spurt from one of the joints, and 
the boom, weighted by a steam boat, take charge 
and descend until it rested on the ship’s superstruc- 
ture. 

The main machinery of the Sans Pareil was much 
like that of the Trafalgar, except that there were 
eight boilers instead of six. The twin-screw engines 
were the first triple-expansion sets ordered for a 
British battleship. They had cylinders 43 in., 
62 in. and 96 in. in diameter, with a 4 ft. 3 in. stroke. 
On trial in 1888, when running at a little over 100 
revolutions per minute, they developed 14,483 h.p. 
This was with 2-in. air pressure. I never saw them 
worked at anything like that power. On the start- 
ing platforms were speed indicators invented by the 
late Engineer Captain Henry Metcalfe, C.B.E., a 
very ingenious officer. In a former Sans Pareil, a 
wooden ship-of-the-line of Crimea days, could have 
been seen a different sort of speedometer. In the 
cabin of her captain, Astley Cooper Key, was a brass 
rod from which hung strings of different lengths, 
weighed with bullets. The apparatus had been 
calibrated and so Key could tell by the vibration of 








the strings whether his engine was making the 
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prescribed number of revolutions. Key was a great | 
hand at engineering and in other circumstances | 
might well have become a Sea Engineer-in-( thief | 
instead of First Sea Lord. 

Besides the usual pumping plant, which, of course, 
included a goodly number of Admiralty-pattern 
pumps, the Sans Pareil was fitted with four big 
Friedmann bilge ejectors for use in emergency. This 
contrivance was illustrated in EN@rngEeRING of June 
16, 1871, by a woodcut which is reproduced in Fig. 3, 
herewith. Each ejector was fitted in a compartment 
of its own. I never saw one of them worked or met 
anyone who had. As the steam supply pipe was 5 in. 
in diameter, it can be understood that they would be 
real “ steam eaters”; in fact, Sennett, in his book, 
The Marine Steam Engine (1882), said: “‘ It is not 
probable that when these ejectors were at work, there 
would be much, if any, steam to spare for the main 
engines, or for other auxiliary pumping machinery. 
They would, therefore, only be used in cases of 
extreme urgency.” 

In the summer of 1897, the Sans Pareil, together 
with a large number of much older ships, was brought 
from her partial retirement to make as brave a show 
as possible at the great Naval Review held at Spit- | 
head on June 26 to commemorate the 60th anni- 
versary of the accession of Queen Victoria. Another 
coat of paint was added to the dozen or twenty which 
overlaid a vast amount of combustible material ; 
“spit and polish” was the order of the day, and 
the ship looked fit enough to be inspected by an 
archdeacon. The photograph, Fig. | on the previous 
page, was taken by Stephen Cribb, of Southsea, in 
the course of this furbishing. For the occasion she 
became the flagship of Rear Admiral Hugo L. Pear- 
son and was given the place of honour at the head of 
the second line of British ships, the Magnificent being 
at the head of the first. Though the Queen was not 
present, the Fleet being reviewed for her by the 
Prince of Wales (King Edward VII), Her Majesty 
had visited her Navy many times. She first saw a 
fleet of steam vessels in 1853, when she inspected the 
Western Squadron under Admiral Cochrane; in 
1854, she reviewed the ships which, under Admiral 
Napier, were going to the Baltic; and in 1856 she 
reviewed a Fleet of over 200 ships, home from the war. 

She had seen steam ships, with their engines 
stopped, have a sham fight under sail, and had taken 
a screw fleet to sea. The finest vessel in those 
fleets of 1853, 1854 and 1856 was the Duke of 
Wellington, built as the Windsor Castle and launched 
on the day that the great Duke died. She had a 
displacement of 5,080 tons and carried 131 cast-iron 
muzzle-loading guns. On April 11, 1853, in Stokes 
Bay, with her engines developing 1,979 indicated 
horse-power, she attained a speed of 10-15 knots. 
The steam pressure was 15 lb. per square inch. Her 
single simple-expansion engines had two 94}-in. 
cylinders driving a spur wheel 10} ft. in diameter, 
geared to a pinion 44 ft. in diameter and nearly as 
wide, with wooden cogs. She cost about a quarter 
as much as the Sans Pareil. In the Review of 1897 
there was little to remind anyone of those days of | 
wood and sail and cast-iron guns, except the training 
ships and brigs, faz: down the lines. 
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Fie. 3. FrrepmMann’s Bites Pump, 
For this and other reviews, the Admiralty pub- 
lished official charts showing the position of ships in 
their lines, stretching as they did from off Southsea 
Common to past Stokes Bay; and for the reviews 
of 1897 and 1902, at least, this information was 
supplemented by printed folders, laboriously com- 
piled by Paymaster-in-Chief J. S. Moore, the profits 
of the sale of the folders going to Naval charities. 
They contained particulars of every ship present, 
British and foreign ; size, power, armament, speed 
and complement, together with the name of every 
commanding officer. Among the battleships were 
six Majestics and four Royal Sovereigns ; and there 
were cruisers, gunboats and destroyers by the score, 
165 ships in all. Just completed were the Powerful 
and Terrible, cruisers of 14,200 tons and 25,000 h.p. 
Their (by the standards of that day) enormous power 
was developed by the steam from no fewer than 
48 Belleville boilers. To-day, one or two boilers 
would do the work of the whole 48. All the modern 
ships were driven by triple-expansion engines. The 
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total cost of the Fleet was about 35,000,0001. ; the 
total complements of officers and men, over 38,000. 
The great gathering of ships was a triumph for those 
who had fought for years to see the Navy placed on a 
proper footing and also for Sir William White, for 
about half of the ships had been built in the twelve 
years that he had been Chief Constructor. There 
was ample justification for Lord Charles Beresford’s 
remark that “Sir William White restored to the 
ship of war that symmetry and beauty of design 
which had been lost during the transition from sails 
to steam. The transition ships were nightmares. 
Sir William White designed ships . . .” 

There were also some fine vessels in the line of 
foreign men-of-war. The United States had sent 
the Brooklyn, Russia the Rossia, France the Amiral 
Pothuau, the Japanese the Fuji; all new vessels. 
In contrast with these ships was that carrying the 
flag of Admiral H.R.H. Prince Henry of Prussia, the 
old Kénig Wilhelm, built at Blackwall in 1868. 

The whole Fleet was under the command of 
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Admiral Sir Nowell Salmon, V.C., K.C.B., the other 
flag officers being H. F. Stephenson, Compton E. 
Domvile, John Fellowes, Hugo L. Pearson, and 
Emest Rice. Many of the cc. »manding officers rose 
to high rank and distinction, but none wrote his 
name 80 boldly across our naval annals as the captain 
of the new destroyer Ranger, Lieutenant Commander 
David Beatty, D.S.0O. The little Ranger was of 
264 tons and 3,900 h.p., and carried one 12-pounder, 
five 6-pounders and two torpedo tubes. 

Although the mightiest array of ships at anchor, 
with all its pageantry, is not so impressive in its 





sense of power as a fleet manceuvring at speed | 
| the great size of the country, its range of climatic 


beneath grey skies and over a slowly heaving sea, 


the spectacle at Spithead on June 26, 1897, was one | 


that had never been surpassed in naval history. 
was seen by crowds of spectators and the Prince of 


It 


Wales showed his appreciation, and enhanced his | 


popularity, by requesting the Commander-in-Chief 
to ‘splice the main brace.”’ The extra ration of 
grog was more to the liking of the men than was 
the evening storm to the guests and onlookers, just 
commencing their homeward journey. 

There was one incident in the proceedings which 
should not go unnoticed ; it is portrayed in Fig. 2, 
on the opposite page. At Spithead, in 1878, the 
Queen had been greatly interested in two of Yar- 
row's torpedo boats, which steamed up and down 
the lines at 21 knots. This unrehearsed perform- 
ance was repeated in 1897 by the little Turbinia, 
with Sir Charles Parsons and his colleagues aboard. 
This time the Fleet saw a small craft steam, not at 
21, but at 34 knots ; no wonder that she caused a deal 
of astonishment and questioning. Most accounts 
of the Review refer to her. I may or may not have 
seen her, but if I did I retain no impression of her 
showing off her paces. The day was a pretty full 


|of the present war 


ENGINEERING. 


HYDRAULICS RESEARCH 
IN THE UNITED STATES. 


Tue remarkable advances in both the theory and 
practice of scientific hydraulics which were stimu- 
lated by the development of aeronautics throughout 
the years following the war of 1914-1918 have 
nowhere been applied to a greater diversity of 
problems or to public works on a larger scale than 
in the United States of America. In respect of 
hydro-electric power generation, the United States 
now enjoy acknowledged world leadership, while 


and geophysical conditions, and the enormous 
scope of its mechanical industries provide an un- 
limited field for hydraulic engineering, applications 
of which are to be found in every State of the Union. 
The very substantial amount of work already 
undertaken, and—with some interruption on account 
still in progress, has given rise, 


| first to the establishment of a number of admirably 


| 
| 


| 





one, for after collectively displaying ourselves in | 


full dress where the mighty could see us, we had our 
guests to entertain. 


Perhaps when the Turbinia | 


shot past I was dispensing hospitality or was down | 
| Hydraulics Conference, held at Iowa City in June, 


in the spacious engine room trying to explain what 


| 
all those wheels and levers and dials and rods and | 
! eas ‘ a 
|speakers who are authorities in the fields of aero- 
J 


pipes were for. Thirty years later, in the Science 
Museum, I used to stand beside the after part of the 
Turbinia and talk, but she was then bisected and 
dissected, a dead thing, half her carcase at South 
Kensington, the other half on the quayside at Wall- 
send, which had seen her birth. Her machinery still 
tells a tale of inspiration, faith and perseverance. 
While in full commission, the Sans Pareil visited 
Torbay, Falmouth, Berehaven and Portland, and 
then returned to Sheerness to resume her duties as 
port guard ship. I never went to sea in her again. 
Later in 1897, Messrs. J. and E. Hall, Limited, of 
Dartford, came to fit their carbonic-acid refrigerating 


equipped hydraulics research laboratories, and, 
secondly, to the need for co-ordination of thought 
and effort among those throughout the country 
engaged in the theory and practice of hydraulic 
engineering. Among the most valuable conse- 
quences of this latter need may be reckoned two 
hydraulics conferences arranged by the Iowa In- 
stitute of Hydraulic Research, in the State Uni- 
versity of Iowa, under the sponsorship of the 
American Societies of Civil and Mechanical Engi- 
neers and of the Society for the Promotion of 
Engineering Education. 

The first conference, held in 1939, summarised 
current practice in specific phases of hydraulic 
engineering and suggested that the similarity of 
principles utilised by the wide variety of professions 
concerned with fluid motion in one or more of its 


aspects might usefully be made the underlying | 


theme for future discussion. For its Second 


1942, the Iowa Institute accordingly drew on 


nautical, civil, chemical, marine and mechanical 
engineering, together with exponents of geology, 


| meteorology and oceanography, with particular 


plant for cooling the main magazine, the first instal- | 


lation of its kind in a British warship. Situated as 
it was lengthways between the boilers and engine 
rooms, the main magazine was well protected but it 
naturally got rather warm and when explosives were 


attention to those who were able to contribute 
knowledge of fluid behaviour which might benefit 
the war effort. The result was a programme of 
24 original papers which have since been printed 
by the University of Iowa.* In existing circum- 
stances, it may be a long time before the proceed- 
ings can become generally available to British 
engineers, but the following abstract may serve 
meanwhile for reference purposes. 

The papers fall into a number of groups, each 
mainly concerned with one or more related aspects 
of fluid mechanics, with an introductory group 
devoted to general or theoretical considerations 


| bearing on every applied branch of the subject. 


not so stable as they are to-day there was a certain | 


amount of anxiety. The matter was therefore 
referred to the Dartford firm, of which Mr. Everard 
Hesketh was then the energetic head. The firm had 


Typical of these introductory papers is one on 
“The Significance of Fluid Mechanics to the Hy- 


| draulic Engineer,” in which Boris A. Bakhmeteff, 


of Columbia University, goes so far as to assert 


taken up the manufacture of CO, refrigerating plant | that hydraulics needs to be rebuilt from top to 
in 1887 and since 1890 had fitted out many meat-| bottom on a new scientific foundation with the 


carrying ships. 


After due consideration, their pro-| object of establishing a natural philosophy of 


posals were accepted, and they fitted in the Sans| flowing water to replace, not only the empirical 
Pareil one of their machines capable of eliminat- | formulations of the Nineteenth Century, but also 
ing 60,000 B.Th.U. per hour with the condensing | the present century’s adaptation of concepts and 
water at 90 deg. F. and the brine at 38 deg. F., brine | methods developed in aeronautics to the tradi- 
pipes being run fore and aft in the magazine.|tional subject matter of hydraulics. He argues 
The trials were carried out by the firm and were| that the problems facing the hydraulic engineer 
attended by representatives from the Admiralty and | differ both in character and in detail from those 
Chatham Dockyard. Notwithstanding the success of | encountered in aeronautics, and, in fact, are more 


the plant, there still lingered a doubt about using | complex as consequences of phenomena associated | 
“ chemicals ” for the purpose. There was some fear | with turbulence, separation and cavitation, and the | 
of explosions of the CO, flasks, and then, too, ships | uncontrollabl 


on the one hand, to the imperfect fluidity of water, 
to the implications inherent in the free water 


surface, and other circumstances of practical 
hydraulics ; and, on the other hand, to the scope 
and prospective value of the research work still 
to be undertaken. 

A “Study of Shape Resistance,’ by Max Munk, 
presents the idea—mainly discursively, but against 
an original mathematical background—that hy- 
draulic resistance arising solely from the shape of 
immersed rigid boundaries is intimately interwoven 
with interchange of momentum, or of moment of 
momentum, and of energy, and entails such features 
of the flow of actual fluids as resemble and are 
dominated by the laws of motion of perfect fluids. 
The author presents energy equations which con- 
tribute towards the solution of three-dimensional 
problems, but discourages any hope that it will 
ever be possible to compute all cases of shape re- 
sistance. Nevertheless, in view of the practical 
importance of the reactions between a fluid and a 
blunt obstacle, he suggests that the subject is 
worth close study. 

In another general paper, on the ‘‘ Evaluation of 
Boundary Roughness,’ H. Rouse—one of the editors 
of the Proceedings of the Second Hydraulics Confer- 
ence—reviews the great volume of published data 
bearing on the relation between surface roughness 
and hydraulic flow resistance. Accepting the now 
widely-recognised effects of surface roughness com- 
bined with Reynolds number upon resistance to 
flow through circular pipes, he directs attention to 
the vexed question of the transition stage between 
the “ hydraulically smooth ’’ and the “ completely 
rough ’”’ resistance characteristics; and deduces, 
from the most reliable experimental results available, 
including pipes with natural or commercial as well 
as artificially roughened surfaces, an expression in 
terms of the experimental variables for the upper 
| limit of the transition, i.c., the lower limit above 
| which the friction coefficient of pipe-flow resistance 
|is constant for a given roughness coefficient. The 
| analysis represents a generalisation of immediate 
| utility over an important field of hydraulic applica- 
| tion. 
| A necessarily superficial survey of ‘‘ The Role of 
Fluid Mechanics in Modern Warfare,” by von Kar- 
| man, is mainly of interest for the great variety of 
| fluid-flow problems, as yet incompletely solved, with 
|which hydraulic and aeronautical engineers are 
| faced as part of their contribution to the war effort, 
|and which are of topical urgency inasmuch as the 
|complete solution of any of them may influence 
‘appreciably the perfection of military equipment 
for attack and defence. Pre-eminent in aeronautics 
are the influences of Reynolds number, turbulence, 
and Mach number on resistance, and the increased 
tendency towards flutter at high speeds of flight. 
As regards ship resistance, the theoretical aspects 
of wave-making by submerged bodies and planing 
surfaces still call for development ; in which con- 
nection von Kaérman’s opinion that a hydroplane, 
or a flying boat riding on the step, can be considered 
as carried by an aerofoil is interesting. In ballistics, 
new problems have been introduced by gunfire and 
bombing from high-speed aircraft, for which the 
resultant air speed is not negligible relatively to 
muzzle velocity ; and by the demand for increased 
precision of underwater ordnance. Terminal ballis- 
tics problems associated with explosion waves in 
air or water are mentioned as being analogous to 
| those arising in hydraulics in the supercritical range, 
as exemplified by the hydraulic jump or standing 
wave. Fluid motion in ducts and machines has 
applications in aero-engine cooling; while pheno- 
mena such as evaporation, diffusion, mixing, and 
the bearing upon them of theories of turbulence, 








le shape and roughness of hydraulic | illustrate the connection between fluid mechanics 


in the tropics might run short of CO, when they | boundaries. His thesis is illustrated by examples | and chemical warfare. Finally, the utilisation and 
most needed it. In a few years, however, the CO, | of the use of theoretical flow patterns, the effects of 
system with air coolers and circulating fans became | boundary shapes and surfaces of discontinuity in 


the standard practice. 


not only a fine engineer but also a very public- 
spirited man. To him was due the erection in Dart- 
ford Parish Church of the memorial tablet to Rich- | 





Towards the end of his life | engendering or controlling vorticity, and the funda- | 
I became acquainted with Mr. Kesketh. He was| mental causes of turbulence and fluid resistance | 
under conditions of established flow. 


In this 








| detection of sound propagation obviously depend 
| for their development on more complete knowledge 


of fluid dynamics. 
A more specific, but still introductory, paper by 


| L. A. Baier, of the University of Michigan, recapitu- 
| lates the “ Principles of Towing Tank Research.” 


* Proceedings of the Second Hydraulics Conference. | Out of about 50 ship-testing tanks in the world, 11 


ard Trevithick, who died while employed by Halls. | paitea by J. W. Howe and H. Rouse. University of | ate in the United States and one in Canada. The 
Iowa Bulletin 27. 


(To be continued.) 





latter, designed for high-speed tests of seaplane 
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floats and flying-boat hulls, is being supplemented | 


by a larger tank, for ship-model work, which may be 
already in operation. This paper is mainly con- 
cerned with stating the laws of similarity underlying 
the prediction of full-scale effects from model tests, 
and contains little new matter beyond an expression 
of opinion that the volume of the tank water is a 
critical factor affecting the value of Reynolds number 
at which turbulent flow becomes general. 
description of the newly completed United States 
Navy establishment at Carderock, Maryland, is also 
of interest for the comprehensive and elaborate 
testing equipment. 

The ‘essential similarity between the fundamental 
principles of all fluid motion is no doubt the reason 
for the inclusion, in the proceedings of a hydraulics 
conference, of a paper on the general aspects of 
investigation by means of wind tunnels. In this 
class of work, attention is being increasingly devoted 
to other combinations of factors conditioning fluid 
flow than those represented by the familiar Rey- 
nolds number; and parameters associated with 
supersonic speed, turbulence, roughness, vibrational 
frequency, and other conditions of similarity, now 
being applied to aerodynamical studies, are well 


worth attention by hydraulic engineers for the} coloured with potassium permanganate to permit | 


influence they are likely to exert on future research 


A brief 





capacity pumps, used to empty a dry dock, suffered 
premeagayy vibration when operated simultaneously 
from a common suction chamber, the significant 
items of a 1/10th scale model were constructed of 
transparent plastic material so that the details of 
the flow could be observed by injecting dye into 
| the water. By the aid of an oscillograph-recording 
| Pitot tube, whereby rapid fluctuations of total head 
within the pump intakes could be determined, the 
| defective operation of the prototype system was 


traced to faulty hydraulic design of the suction | 


|chamber which caused vortices, generated in the 
| suction chamber, to be amplified as they passed 
to the bell-mouth intakes of the pumps. Once 
| diagnosed, the trouble was readily obviated by 
‘arranging fins to break up the vorticity in the 
| pump intakes, and similar measures applied to the 
full-size installation proved to be completely 
| satisfactory. 


| An investigation of the behaviour of a tributary | 


|of salt water intruding into the fresh water of the 
River Mississippi is of interest, not only for the 
satisfactory verification of hydraulic model results 
by comparable measurements in the actual river, 
but also for the use of a sodium-chloride solution 


| visual observation, and of an electrically-operated 


i 


mental research on the subject, encouraged by the 
advent of the propeller-type turbine and by , 
general increase in commercial production, has leq 
to striking improvements, such that the barrier 
imposed by cavitation a few years ago upon the 
simultaneous achievement of high efficiency anq 
capacity is not now regarded as inevitable, neithe, 
is cavitation accepted as an inherent weakness 
Prominent among turbine design features that haye 
contributed to reduce cavitation are lower charac. 
teristic speeds of operation; compact design of 
blade-adjustment gear, which enables runners to be 
equipped with as many as seven or eight movable 
blades ; and improvement in flow conditions just 
upstream of the runners. In this last connection. 
the recent practice of off-setting the centre lines of 
intakes from the centre lines of turbine units leads 
to gains of efficiency and decreased tendency towards 
cavitation at high rates of operation which fully 
justify the inevitably somewhat greater construction 
costs. Most important of all, however, are such 
| developments in runner design as the adoption of 
|conical hubs, better selection of blade angle at 
}entrance to the runner, and the improved shaping 
| of blade leading edges by machining the profiles. 

Cavitation in turbines is regarded as 80 serious 
| that the aim of the modern designer should be, not 





developments. Thus, the characteristics of mutual salinity meter to determine the location and eleva- merely to eliminate actual cavitation, but to avoid 


interference between model, supports and apparatus | tion, of the interface between salt and fresh water ; | regions of lower than average pressure. 


The recom. 


and of turbulence in the fluid stream, to which | and, especially, for the experimental proof that, in| mended experimental approach to this objective is 
A. M. Kuethe devotes particular attention in this| this class of experiment, the model should be/| by aerodynamic tests at Reynolds numbers corre. 
paper, suggest that corresponding techniques to/ operated with discharge scales, for both fresh and | sponding to those of the full-scale turbine operating 


those in use for aeronautics will be needed before the | salt water, in accordance with the Froude law, and | with water. 


Detailed study of individual turbine 


similar problems which must arise during the refine-| with a salinity ratio of unity as between model and | parts has been carried out in a wind tunnel, and 


ment of hydraulic machinery can be solved. 
Some of the recent developments in hydraulic 
laboratory experimental practice are described by 
Joseph B. Tiffany, Jr., with special reference to the 
Waterways Experiment Station at Vicksburg,* 
Mississippi, where investigations are conducted on 


prototype. 
Among other types of hydro-engineering for which 
prior research by laboratory models is now almost 
|@ matter of course, dams and their associated spill- 
ways, basins and penstocks are prominent; the 
Bluestone Dam on the New River in West Virginia, 


complete model turbines may be operated by air 
|from a blower, air speeds and pressures being 
| measured by aerodynamic instruments with greater 
accuracy and sensitivity than has been found possible 
| when water is the working fluid. 


| Vibration set up by the periodic formation and 


river flood control and navigation projects, designs | in particular, has been very completely studied. | collapse of cavitation bubbles has proved a criterion 


for dams, and the general phenomena of tides and 
waves. Typical of this last type of research is a 
study of the forces exerted by waves on break- 
waters, which is being conducted on a reduced 
scale in a tank 117 ft. long, provided with a model 
breakwater at one end and wave-making apparatus 
at the other. LElectrically-actuated instruments 
record simultaneously on oscillographs the water 
level and the pressures on the breakwater due to 
impinging waves. An interesting feature of results 
so far obtained is that, under certain conditions, 
two peaks of pressure are caused by each wave, 
one just before and the other just after the crest 
of the wave strikes the breakwater. Several studies, 
intimately connected with the war effort, have been 
made to determine the best situation for breakwaters 
in harbours, from which the important conclusion 
has been drawn that, in any but the simplest circum- 
stances, a model study is the only reliable method 
of deciding the proper location and height for a new 
breakwater. Original plans, although designed in 
accordance with the best available theory, informa- 
tion, and judgment, have been shown in every case 
to be susceptible of considerable improvement and 
reduction of cost. To reproduce, for this class of 
work, waves characteristic of those occurring in 
various prototype harbours, a horizontal triangular 
prism having one edge below water level has been 
found most suitable. A wave results from the 
displacement of water due to vertical oscillation of 
the plunger, which can be controlled in respect of 
stroke and speed. The wave-making machine, 
with its driving motor, is mounted on wheels and 
can be moved about as required to generate waves 
impinging upon a model breakwater from different 
directions. 

Other experimental research in which dynamic 
water-pressure cells and level-measuring devices 
have found application includes a study of the 
intake structure, power tunnel, control shafts, 


penstocks and surge tanks of Fort Peck Dam, for | 


which the 1/20th scale model was about 300 ft. long. 
By means of this apparatus, records were obtained 
of the surges and water-hammer pressures resulting 
from adjustment of the turbine gates demanded by 
changes of load. In another case, where three large- 


193, et seg. (1937). 


* See ENGINEERING, vol. 144, page 


In the case of the penstocks, models of transparent 
plastic are being used, additionally fitted for dynamic 
pressure measurements which have led to the valu- 
able general conclusion that turbulent flow in con- 
duits is inherently associated with pressure fluctua- 
tions. As regards the spillway of the Bluestone 
Dam, interest has centred mainly around the 
cavitation on the baffle piers, upstream of the 


stilling weir, where water speeds are in the region | 
of 80 ft. to 90 ft. per second. The experiments | 


revealed pressure fluctuations corresponding on full 
scale to the range from the vapour pressure of water 


signed, might have been torn loose and the whole 
apron structure endangered. 

The development of a satisfactory shape and 
arrangement for these Bluestone Dam baffle piers 





| is the subject of a separate paper, by H. A. Thomas | 


and W. J. Hopkins, which describes experiments 
| made with models, in a vacuum tank, at the Carnegie 
| Institute of Technology, Pittsburgh. This appara- 
| tus is essentially a water tunnel from which air can 
| be exhausted so that the atmospheric pressure on 
all free surfaces of the liquid is reduced approxi- 
mately in proportion to the model scale. Under 
this condition, combined with a jet of suitable size, 


| direction and speed to represent the flow down the | 
| spillway, cavitation phenomena similar to those | 


|oceurring on the full scale can be observed and 
photographed. From such experiments the design 
of the stilling basin has been considerably improved 
for both the Bluestone and the Bonneville Dams ; 


and the general conclusion has been reached that, | 


|while some streamlining is often essential if all 
likelihood of cavitation is to be avoided, the 
shaping can be accomplished in such a way as not 
to impair the effectiveness of the baffles in energy 
dissipation. 

The consequences of cavitation present, of course, 
an equally serious problem to the designers of 


hydraulic machinery, and the progress achieved in | 


the design, construction, operation and maintenance 


. . . . . ' 
of water turbines to minimise the detrimental effects | 


of cavitation phenomena are most instructively 
surveyed in a paper by J. M. Mousson, of the Rust- 
less Iron and Steel Corporation, Baltimore. Experi- 


to a maximum of 50 ft. head, indicating conditions 
of serious cavitation, especially at the sides of the | 
baffle piers, such that the piers, as originally de- | 


| of permissible hydraulic load in some turbine instal. 

lations and has demanded closer attention to the 
shape of runner blades and deflector blades, and to 
| the adjustment of water-inlet gate openings to suit 
the prevailing barometric pressure and seasonal 
| Variations in the temperature and dissolved-air 
|content of the water supply. Remarkable redue- 
| tions of vibration have also been achieved by inject- 
ing compressed air into the water at critical places 
such as the head covers, the stay vanes and the guide 
vanes. To assist the turbine control staff to deter- 
mine suitable operating conditions, the units of at 
least one American installation—that at Safe Harbor 
—are being fitted with permanent remote-indicating 
vibration-velocity meters. The injection of air to 
prevent or reduce pitting caused by cavitation is now 
|being considered, with special reference to the 
mechanical difficulties to be overcome in leading the 
air supply to the situations on rotating or adjustable 
components which are especially susceptible to 
cavitation erosion. 

Concurrently with these hydraulic developments 
directed towards preventing cavitation from taking 
place, the metallurgical aspects have been studied 
with a view to minimising the destructive effects of 
such cavitation as occurs on existing water turbines 
or as may prove unavoidable for some time in the 
future. Practical testing of materials to appraise 
their resistance to cavitation attack has been 
extensively conducted by means of Venturi-type 
apparatus, and has revealed the excellent pro- 
perties of chrome-nickel stainless steel, and the 
relatively high resistance of the casting skin on 
cast iron. For the last-named material, the adop- 
tion of cement moulds instead of the usual casting 
sand is recommended in order that the blades may 
be cast to close limits of size and shape, the necessary 
subsequent finish-grinding kept to a minimum, and 
the resistant skin thereby preserved as intact as 
possible. Carbon-steel castings for runners are 
now often preferred to iron, not only on account of 
their higher resistance to cavitation pitting but 
also because of the greater ease with which they 
can be repaired by welding. By far the most 
resistant and practicable materials, however, are 
the work-hardening alloy steels, and pitted runner 
blades of cast carbon steel have been successfully 
reconditioned by welded-on surface layers of 18-8 
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stainless chromium-nickel steel ; indeed, the initial 
surfacing of large portions of carbon-steel runner 
blades, covering areas known from experience to be 
susceptible to cavitation attack, by pre-welding 
with stainless rods, has proved so advantageous as 
to be now widely practised. Blade distortion during 
such welding is avoided, either by immersing in a 
cold-water bath all the blade except the area under 
treatment, or by applying the weld metal inter- 
mittently at separated locations and allowing ample 
time for air cooling between the placing of adjacent 
runs. This stainless-clad technique is said to be 
worth while for runners of very large diameter ; 
but for units less than about 80 in. in diameter, 
and for the thin blades of small turbines where the 
requisite two layers of weld metal cannot be applied 
to an original steel casting without the designed 
blade thickness being exceeded, solid stainless-steel 
castings are as economical as those clad with weld 
metal. The loss of earnings entailed by power- 
generating turbines being out of commission during 
repairs due to cavitation effects may be such as to 
justify, not only extensive metallurgical treatment 
of all vulnerable turbine parts, but even the adop- 
tion of solid stainless-steel construction for the 
largest turbine runners. 


(To be continued.) 





LIQUID-STEEL TEMPERATURES IN 
OPEN-HEARTH FURNACES.* 
By D. ManrTEeRFIELp. 
(Concluded from page 185.) 


Slag Temperatures.—An investigation was also con- 
ducted on the relative slag and metal temperatures. 
It was necessary to replace the silica sheath of the pyro- 
meter by a graphite sheath for use with basic slags. 


slag in the case of No. 19 and a temperature gradient 

of 9 deg. C. (16 deg. F.) per foot in the metal, this 
gives a rough approximation of over 100 deg. C. 
(180 deg. F.) per foot of slag. The physical and chemi- 
cal properties of the slag would have an influence 
upon the deviation of the slag and metal temperatures. 
An indication is given of the low thermal conductivity 
of molten slag as compared with steel by the steep 
temperature gradients which can be set up through 
slags averaging 5 in. in thickness. 

Summary.—A quick-immersion temperature reading 
made at the centre of the basic open-hearth bath at 
9 in. depth can be taken as re tative of the mean 
temperature within + 5-5 deg. C. (9-9 deg. F.). When 
the bath is on the boil the temperature distribution 
in both vertical and horizontal planes falls within 
relatively narrow limits. The vertical temperature 
gradient in furnaces of this type would probably 
average 10 deg. C. (18 deg. F.) per foot under normal 
conditions. In the horizontal plane the bath is slightly 
hotter under the gas than at the outlet end and tends 
to be hotter near the front bank than on the longi- 
tudinal centre-line. The uniformity of temperature 
in the bath is governed by its activity. 

With regard to the accuracy of the results of steel 
temperature measurements, the mean deviation from 
the standard position is of the same order as the 





probable instrumental errors. The measured tempera- 
ture would, therefore, be accurate to within +10 deg. C. 


same direction. In most normal cases the accuracy | 


(72 deg. F.) prevails at the beginning of the reaction 
period, rising to 70 deg. to 100 deg. C. (126 deg. to 
180 deg. F.) at the going-on stage. Bath additions of 
lime, scale or ore cause only a very temporary depression 
of temperature. With furnaces of this type and size 
there is a reduction of temperature of about 1 deg. C. 
(2 deg. F.) per minute when the gas is off. Slag tem- 
peratures were higher by from 1 deg. C. (2 deg. F.) to 
47 deg. C. (84 deg. F.) than the steel temperatures, 
depending upon the state of the bath and the prevailing 





TABLE I.—RELATIVE METAL AND SLAG TEMPERATURES. 








. | Carbon. Metal | Slag , 
No. | Bath Condition. Per cent. Temperature. | Temperature. Difference. 
| } 
; 
| | Deg. C. q 4 Deg.C. | Deg. F. Deg. C Deg. F. 
154 | Melted * ..| 0-86 1,557 | 2,534 1,564 | 2,84 7 14 
15B | 22 min. after feed of | A 
| 2§ tons of mill scale 0-65 1,550 | 2,822 1,554 | 2,829 4 7 
15C | 30 min. after 15B*..| 0-54 1,580 | 2876 1580 | 2876 | 0 0 
16 | Going-on .. .-| 0-18 1,637 | 2,980 1,638 | 2,982 1 2 
17 | Going-on .. ..| 0-30 1,606 | 2,922 1,613 | 2,936 | 7 14 
18 Ta ins “3 0-10 1,590 2,304 1,627 | 2,960 | 37 66 
19 | Golng-on Se ..| 0-68 1,571 2,860 1,618 2,044 47 84 
204 | Going-on .. a ee 1579 | 2.874 1,613 2,936 34 62 
20B | Tapping he a 0-10 | 1,600 | 2,912 1,631 2,968 31 56 
21 Golug-on * well 0-31 | 1,605 | 2,920 1,631 2,968 26 48 
i ' J 











* One hour before tapping. 


Preliminary experiments gave steel temperatures 
10 deg. to 15 deg. C. (18 deg. to 27 deg. F.) lower with 
a graphite sheath than with a silica sheath. By in- 
serting a sillimanite ring between the carbon sheath 
and the carbon end block comparable results were 
obtained within + 3 deg. C. (5 deg. F.), taking simul- 
taneous measurements with each type. These were 
repeated a number of times before commencing the 
series of slag temperature measurements to confirm 
the accuracy of the results. In some of the later ex- 
periments a small-bore silica sheath was also inserted 
inside the carbon sheath to ensure that the couple 
wires could not touch the carbon sheath. The tem- 
perature measurements on the slag were taken at a 
depth of 2 in. and on the metal at the standard depth 
of 9 in. The details of the tests are given in Table I. 
During the reaction period the activity of the bath 
equalises the temperature of both the metal and slag, 
as indicated in experiment 15 (Table I). At three 
stages during this period the greatest difference was 
7 deg. C. (12 deg. F.). As the depths of the two points 
at which measurements were taken differed by 11 in. 
this shows a very small temperature gradient. 

Towards the end of the refining process the slag and 
metal temperatures differed to a much greater extent. 
This difference would be influenced by the prevailing 
temperature of the bath at this stage, i.c., the greater 


the difference in metal and gas temperatures, the | 


steeper the gradient between the slag and metal. 
Test 19, with the lowest metal temperature at the 
going-on or tapping period, shows the greatest varia- 
tion, 47 deg. C. (84 deg. F.), while in No. 16, with the 
highest temperature, the slag was only 1 deg. C. (2 
deg. F.) hotter than the metal. 





| steel temperature. The lower the metal temperature 
of a bath at the going-on or tapping stages, the greater 
was the difference between the slag and metal tempera- 
tures. Activity of the bath equalised the slag tem- 
| peratures as well as those of the steel. 


| HIGH-FREQUENCY SPOT GLUING. 


A sIMPLE and rapid method of assembling plywood 
and other structures employing a synthetic glue has 
| been developed by Messrs. Aero Research, Limited, 
Duxford, in co-operation with Messrs. Pye Telecom- 
munications, Limited, Cambridge. In this method, 
which bears some slight resemblance to the practice of 
tack welding, the glue is spread over the whole area of 
the joint and heat is then applied at certain small 
relatively small and separated areas by making use of 
| high-frequency currents. At the spots where the heat | 
| is applied the glue quickly sets rock hard, so holding the 
| joined parts together while the glue in the remainder of 
area is hardening in the usual way. An assembly can, 
| therefore, be built up in a jig by spot gluing, and 
| removed immediately this operation is finished. The 
| jig is thus left free for another assembly, the general 
| setting of the “ spotted ” assemblies taking place while 
| they are awaiting further operations. 








| (18 deg. F.) if both of these factors operated in the | 


would probably be +5 deg. C. (9 deg. F.). During | 
refining a superheat of approximately 40 deg. C.| 





The heat is applied by a high-frequency heating 

* gun,” which consists of a pistol-like apparatus with a | 
| projecting “ electrode ” and is coupled, by means of a | 
flexible concentric cable, to an oscillator housed in a | 
| rectangular steel case 18 in. in height and 10 in. by 8 in. | 
}in plan. The operating current is obtained from a | 


Assuming 6 in. of supply of between 190 volts and 240 volts, 50 cycles, | for one hour at 600 deg. C. 


| and the input power required is 600 watts. A power | 


electrode, this area being a circular spot about } in. in 
diameter. The time required to cure the glue depends, 
of course, upon the thickness of the interposed veneer, 
but, as an example, it may be stated that curing can be 
completed through a veneer 2 mm. thick in 2 seconds. 
The power is automatically switched on when the 

is pressed on to the work and is automatically switched 
off, after a predetermined interval, by a timing circuit 
contained in the case. A knob and graduated dial on 
the case enables the time interval to be set at any value 
up to 12seconds. Tuning of the high-frequency current 
is effected by sliding a button on the barrel of the gun, 
the top of which is furnished with a lamp. The lamp 
is lighted brightly by the high-frequency current when 
the position of correct tuning is reached. 

The practical effectiveness of the method may be 
illustrated by pointing out that when building ribs 
and similar aircraft structures the plywood “ biscuits ” 
can be rapidly spot-attached in place and the use of 
brads avoided. Plywood stiffening strips can be simi- 
larly attached to plywood skins. The strip is coated 
with adhesive and held in place on the skin in a simple 
jig. The gun is then applied for the appropriate time to 
spots at a pitch of from 1 in. to 14in. The cured spots 
hold the strip firmly in place and eliminate the use of 
clamps or other pressing devices while the remainder 
of the glue hardens in the normal way. When an 
assembly involves double curvature over a shaped 
mould the high-frequency gun has proved of great 
utility. Compound curvatures are usually provided for 
by strips of veneer which involve the gluing of the 
edges of successive veneers when on the mould. The 
practice of heating the glue line with a soldering iron 
and applying side pressure by hand is stated to be 
slow and uncertain in results. Alternatively, paper 
tape or metal staples can be used, but either must 
be situated so that removal is easy since the hold- 
ing device must not remain on the finished part. 
The high-frequency heating gun enables the veneers 
to be edge-glued together both rapidly and securely. 
The spots are widely spaced in places having only a 
slight curvature and much closer together where the 
curves are sharp. Synthetic resin glues, such as 
Aerolite 304 F, are particularly suitable for this pro- 
cess, although skin glue and formaldehyde-type glue 
can be used. 





**HARDEX’’ ELECTRODES FOR 
CUTTING TOOLS. 


Tue need for conserving supplies of tungsten and 
other special metals has led to the increased adoption 
of tool tipping methods, the technique of which has 
been brought to a high state of perfection in recent 
years. One method of making tipped lathe, planing, 
or other tools, is to deposit beads of a special weld metal 
on to mild or medium-carbon steel shanks and grind 
to shape. Such a weld metal is produced by Murex 
“ Hardex ” electrodes and, in a recent publication, 
Messrs. Murex Welding Processes, Limited, Waltham 
Cross, Hertfordshire, describe the properties, characteris- 
tics and applications of this electrode. No information 
regarding the composition of the electrode is given, but 
it is stated that the hardness of the weld metal is greatly 
affected by the rate of cooling from the deposition tem- 
perature, rapid cooling promoting a relatively soft weld 
and slow cooling producing a hardness of the order of 
850 Vickers diamond-pyramid number. It is added, 
however, that rapidly cooled “‘ Hardex ’’ metal can be 
hardened by heat-treatment to any desired degree 
within the limits of 500 D.P. to 900 D.P. Nos. For 
applications such as shaping tools, in which good shock- 
resisting qualities are necessary, a hardness of 700 is 
advocated, while for lathe tools and milling cutters a 
hardness of between 700 and 750 is preferable. 

In depositing the metal care should be taken to 
avoid craters near the cutting edge, and to achieve 
a high degree of hardness, the base metal should 
be preheated to about 300 deg. C. When no sub- 
sequent heat-treatment is to be given a tool, the 
mode of application of the weld metal is important if 
a hardness of from 700 D.P. to 750 D.P. Nos. is 
required. Beads should be deposited in succession, 
allowing each to cool to a dull red heat before applying 
the following bead. Although for general purposes 
tools made by using the bead technique are quite 
suitable, it is emphasised that superior cutting pro- 
perties and toughness can be obtained by puddling the 
deposit within a carbon mould surrounding the steel 
shank. Immediately after this operation has been 
completed the welded tip should be quenched in oil to 
prevent the formation of a massive carbide network 
structure. Alternatively the tool should be raised to a 
temperature of 1,200 deg. C. and quenched in oil. Full 
hardness can then be developed by tempering the tool 
Hardex electrodes may 
be used for building up the cutting edges of worn tools. 


* Paper entitled ‘‘ Survey of Liquid Steel Tempera- | of about 100 watts at 170 megacycles is delivered by | The grinding of the deposit needs care and dry grinding 
tures in Basic Open-Hearth Furcaces,”’ read before the | the oscillator and this high-frequency current causes | is recommended. For the finishing operation a resin 
Iron and Steel Institute on Thusday, May 11, 1944. | sufficient internal heat to be developed in the glue | wheel 
Abridged. 


‘to effect hardening in the area immediately below the | 


impregnated with fine silicon carbide is 


recommended. 
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OPERATION OF A SINGLE-PHASE 

WELDER FROM A THREE-PHASE 
SUPPLY. 


At the Doncaster works of the London and North 
Eastern Railway an automatic resistance butt-welder 
has been in use for some years. As originally installed, 
this machine took a single-phase load of up to 
200 kVA from a 400-volt three-phase supply. The 
current taken from the line was a rapidly fluctuating 
one, which at times reached 700 amperes. This 
current corresponded to full-capacity working, when the 
machine was dealing with sections approximately 
13 sq. in. in area. 

Some months ago, it became necessary to install 
additional electrically operated machines in the area 
in which the welder was situated. The cable, together 
with its controlling switchgear in the substation, supply- 
ing power to this area was not capable of carrying | 
the additional load, and consequently the provision of 
another cable with its associated switchgear in the sub 
station was considered. The expense which would have 
been incurred was considerable as the cable run ex- 
tended some 200 yards. It was realised, however, that | 
the existing supply cable could carry a greater load if 
means could be found for distributing the load occa- 
sioned by the butt-welder more uniformly over the 
three phases. It was known that steady single-phase loads, | 
such as furnaces, connected to a three-phase supply, had | 
been more evenly distributed by the use of special | 
“ balancing '’ equipment made by Messrs. Johnson and 
Phillips, Limited, Charlton, London, E.7, and there- | 
fore this firm was asked whether equipment could be 
provided to deal in a similar manner with a widely and | 
rapidly fluctuating load. Experiments were made and | 
eventually the arrangement illustrated in the diagram | 
Fig. 1 was adopted. In this diagram a, } and c are the 
incoming lines of a three-phase supply; the welding | 
machine is connected across lines a and 6. The special 
equipment includes a reactor e connected across lines } | 
and ¢ and the number of turns of this reactor can be 
varied by the change-over switch d. The condensers g | 
are connected in parallel between the line a and some | 
intermediate point A in the reactor; one of the con- | 
densers can be disconnected at will by the single-pole 
contactor f. When light sections are being welded, | 
only one condenser is in circuit, but both are brought | 
into use when work is being done on heavy sections. | 
The tap-changing switch d on the reactor also offers | 
a choice, there being reactance values for both heavy- | 
current and light-current working. 

With each setting of the equipment, more even load 
distribution is obtained only for a particular value of the 
welding current, but provided this current is kept within 
limits, and the appropriate setting is used, reasonably 
good balance is ensured at all loads. Thus the state of | 
unbalance represented by 700 amperes in each of the| 
lines a and 6, with no current in line c, has been 
changed to one in which line a carries 380 amperes, 
line 6 420 amperes, and line c 225 amperes; also, a/| 
variation of 15 volts at the point of supply is reduced 
to one of only 5 volts. In this case the material being 
welded is mild-steel bar 3§ in. square, the sectional area 


SINGLE-PHASE 


| accomplished ; it is understood that a further 150 kVA 
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WELDER FROM THREE-PHASE SUPPLY. 


a 





Fig. 3. 


being 13-14sq.in. Itis claimed that the time occupied| Accrssorres FoR ARC WELDERS.—We have received 
in the actual welding processes has been reduced by | from Messrs. The Lincoln Electric Company, Limited 
about 25 per cent. | Welwyn Garden City, Hertfordshire, a copy of their 

Preliminary tests having shown that equipment of | ‘‘ Welding Accessories Bulletin.” This contains parti- 
this kind offered a practical solution to the problem | culars of welding accessories essential for the safety and 
at Doncaster, a complete set, comprising a reactor and | efficiency of arc-welding operators, including protective 
two condensers, was finally installed. The welder, | clothing, gloves, aprons, spats and leggings, capes and 
with its control gear and the new balancing equipment, | sleeves, and shields, lenses and electrode holders. All the 
is shown in Fig. 2 and a closer view of the balancing | above items, it is stated, have been designed specially for 
equipment is given in Fig. 3. On the left of the latter | arc welders after long experience and testing under actual 
are the two condensers, and on the right is the reactor. | workshop conditions. The booklet, which is of pocket 
Between them the tap-changing switch is located, and | size, forms a companion volume to the firm’s “ Wel- 
above this is the contactor used for changing the con- | directory ” containing a list of Lincoln electrodes. Copies 
denser connections. The main object of reducing the | are obtainable on application to the company at the 
welding load on the supply cable, and thus enabling it | above address. 
to carry new additional load, has been satisfactorily | 





Tue Late Mr. E. G. WALKER.—We note with regret 
the sudden death of Mr. Ernest Gordon Walker, which 
occurred while he was on holiday at Brodick, Isle of Arran, 
| on September 8. He had beenemployed by Messrs. James 
Howden and Company, Limited, Glasgow, since his 

Dust COLLECTING APPARATUS.—An informative survey | discharge from the Army in 1915. For many years he 
of modern methods of intercepting industrial dust is | acted as representative in Scotland for the sale of his 
contained in a brochure recently issued by Messrs. Visco | company’s products. His knowledge of the power plants 
Engineering Company, Limited, Stafford-road, Croydon. | in Scotland made him a valuable member of the Volun- 
The brochure is a description of the manner in which| tary Engineers’ Panel of the Scottish Regional Fue! 
numerous problems of dust interception have been solved | Efficiency and Economy Committee, Ministry of Fuel and 
rather than a catalogue. It is fully illustrated and| Power. His advice on fuel problems proved of great 
deals with the subject from the points of view of miti- assistance to many engineers in Glasgow and other 
gating a nuisance and removing a danger to health, and | industrial areas in various parts of Scotland. Mr. Walker 
also of the reclamation of material which would otherwise | was one of the first members of the Scottish branch of 
be wasted. ithe Institute of Fuel. 


to 200 kVA can now be carried by the same cable. 
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THE ‘“SUPERFORTRESS” LONG-RANGE BOMBER. 
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Fig. 2. Tar or ‘‘SUPERFORTRESS ’’ COMPARED WITH CULVER “‘ KAYDET.”” Fic. 3. Comparison OF ‘‘ SUPERFORTRESS *’ AND “‘ KAyDET”’ IN PLAN. 


THE ‘*SUPERFORTRESS ”’ LONG. | illustrations, Figs. 1 to 3, on this page, and Figs. 4| monoplane of particularly clean yea The — 
jand 5, on page 210, show the new machine. We are| is butt-jointed and flush-riveted throughout and the 
RANGE BOMBER. | indebted to the U.S. Army Air Forces for the photo- wings are notably long and narrow, fitted with flaps 
Wute the bombing of Japan by General Doolittle’s | graphs from which our illustrations have been prepared. | representing nearly 20 per cent. of the wing area, to 
force of carrier-borne aircraft was a spectacular feat | Fig. 1 is a broadside view of the aircraft on the | give a short take-off and landing distance. The claim 
of considerable propaganda value, it was obvious even | ground; Figs. 2 and 3 give an impression of its|is made that this form of wing admits of a greater 
then that an intensive air warfare against the Japanese | size by comparison with the single-seater Culver loading per square foot than that of any other aircraft 
mainland would require the use of air bases on shore. |“ Kaydet,” ; and Figs. 4 and 5 show the Superfortress | in service, though exact figures are not available to 
The bases at that time available were too far away to|in flight, the last-mentioned illustration affording | substantiate this statement. The tail unit and control 
be used by any type of aircraft then in service, but the | also a comparison of its general appearance with | surfaces closely resemble in outline those of the Flying 
attack made in June of this year disclosed that this | that of the earlier B-17, which is to be seen in the | Fortress, and the tricycle landing gear has double 
disability had been overcome by the construction of the | background. wheels both under the main planes and under the nose 
Boeing Aircraft Company’s B-29 “ Superfortress,’ a| The Superfortress has a span of 141-2 ft., a length lof the machine, which projects to an unusual extent 
bomber of very long range and considerably greater | of 98 ft., and a height, on the ground, of 27 ft. The} beyond the leading edge and the four Wright Cyclone 
load-carrying capacity than the B-17 “ Flying Fortress” | corresponding dimensions of the B-17 are 103 ft., | air-cooled radial engines. 
which had been used from bases in the British Isles | 75 ft., and 19 ft., respectively. As will be seen from These engines, some of which are being built by the 
to attack enemy targets in Europe. The accompanying | the illustrations, the B-29 is a four-engined mid-wing ! Wright Aeronautical Corporation and others by the 








Dodge Division of the Chrysler Corporation, are 18- 


cylinder units rated at 2,200 h.p. each, giving a total 
of 8,800 h.p.—4,000 h.p. more than the power of the 
Flying Fortress. They are fitted with dual sets of 
turbo-superchargers and drive four-bladed Hamilton 
Standard airscrews, 16 ft. 6 in. in diameter, through 
100 : 35 reduction gears. With the exception of the 
control surfaces, which are statically and aerodynami- 
cally balanced so as to be moved by hand, all auxiliary 
operation, with the exception of the brakes, which are 
hydraulic, is performed electrically, some 150 electric 
motors being fitted, supplied with current by a gener- 
ating plant separate from the main engines. The 
armament, comprising a 20-mm. cannon and an 
unspecified number of 0-50-in. machine guns, is 
mounted in power-operated turrets, and the crew 
numbers 11 men, including the pilot and co-pilot. The 
pilot’s instrument board carries only the flight instru- 
ments and the indicating devices for the landing gear, 
wing flaps, and propellers, all engine controls and instru- 
ments being grouped in the flight engineer's control 
position. 





BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 


Conversion Factors and Tables.—A revised and con- 
siderably enlarged edition of B.S. No. 350, which con- 
tains numerous useful conversion factors and tables, 
has just been issued by the Institution. The book is 
divided into five main parts, in the first of which are 
set out basic tables of British and metric weights and 
measures and a list of definitions affecting conversions. 
Part 2 deals with standard conversion factors for 
British and metric units. Part 3 contains multiples, 
from 1 to 9, of 119 conversion factors, and Part 4, 32 
selected conversion tables in which the range is from 
| to 100 units. In Part 5 are set out further conversion 
tables in which the range is from | to 1,000 units. The 
factors and tables cover not only British and metric 
measures of length, capacity and weight, but also 
quantities expressing speeds, stresses, pressures, weights 
per unit length, moments of inertia, and units of energy. 
Most of the results of the conversions are given to six 
significant figures. Thermometer scales for converting 
degrees Fahrenheit to degrees Centigrade and vice- 
versa, and tables of four-figure logarithms and anti- 
logarithms, are also included. [Price, limp cloth- 
bound, 3s. 6d., postage included.] 

Steel Eyebolts.—Another revision which has recently 
been issued covers steel eyebolts. Part I of this 
specification, B.S. No. 529-1944, is a reprint of the 1934 
edition and deals with eyebolts with collars having short 
screw tails ranging from } in. to 3 in. in diameter. The 
eyebolts, which are designed to be used with shackles to 
B.S. No. 825, and for vertical lifting, are rated for working 
loads of from 5 ewt. to 30 tons. For inclined loading, 
in pairs, appropriate reductions in working load, due to 
sling angularity, are tabulated. The provision of a 
collar adds substantially to the strength of the eyebolt 
and is essential for inclined loading. The necessity for 
having a flat and smooth surface on the under side of 
the collar and also on the complementary contacting 
surface is emphasised. Such eyebolts are frequently 
fitted permanently to electric motors and other plant 
but are also used for workshop-service lifting tackle. 
Correct and incorrect methods of slinging are illustrated 
in an appendix. Part 2 of the revised specification is 


new and deals with eyebolts without collars but having | 


elongated eyes and long screw tails ranging in diameter 
from } in. to 1} in. They are fitted with double nuts. 
The eyes of the bolts are designed to accommodate 
specified wire ropes fitted with a thimble, details of 
which are given in B.S. No. 464. The eyebolts are 
intended for use in the suspension of lift cages and 
balance weights to compensate for inequality of length 
and initial tension in the wire ropes to which they are 
attached. Maultiple-suspension lift ropes can be set 
up and tensioned by means of the eyebolts specified. 
The eyebolts without collars, dealt with in Part 2, 
definitely unsuitable for inclined loading and it is 
pointed out that an obliquity of 24 deg. reduces their 
strength by 28 per cent. and an obliquity of 5 deg., by 
more than 50 per cent. [Price 2s., postage included. ] 








PRECISION STAMPINGS.—We have received from Messrs. 
Manchester Metal Works, Limited, 370-374, Bury New- 
road, Salford, 7, 
work in the production of light pressed components in 


various metals and of high precision. They also supply 


drawings of suitable tools, or the tools themselves, for use 
by other manufacturers of similar products. 


are 


an illustrated brochure describing their | 
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INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Graduate to Associate Member.—Lieut. Albert George 
Ashburn, R.E.M.E.; Jack Baker, Craven Arms, 
Salop; William Harold Barnard, B.Sc. (Eng.) (Lond.), 
London; John Wyrill Bussey, Bristol; David Chris- 
topher Camps, B.Sc. (Eng.) (Lond.), Peterborough ; 
Norman Cornick, Darlington; Raymond Cross, 
Rochdale; John Cecil Durham, Bath; F./Lt. Jack 
Allan Easthope, R.A.F.; Timothy Pritchard Eatock, 
Runcorn; Howard Giddings, Bristol; Anthony Gil- 
christ, B.Sc. (D’ham), Willington Quay; Benjamin 
| Trevor Bewan Griffiths, B.Sc. (Eng.) (Lond.), Wrex- 
|ham; Douglas Haigh, Huddersfield; Louis Alfred 
| Hall, Derby; Samuel McGowan Hosie, Glasgow ; 
Kwoh-Chang Hsu, Manchester; Eric John Larbey, 
| Bristol; F./O. William Godfrey Lewis, B.Sc. (Eng.) 
(Lond.), R.A.F.; 2nd Lieut. Tom Rutherford Lindsay, 
| R.E.M.E.; George Macgillivray, Jun., Trinidad ; 
bas (E.) Hamish Ballantine Macnee, B.Sc. (Glas.), 


R.N.; Harry Herbert Margary, M.A. (Cantab.), B.A. 
(Com.) (Manch.), Havant; George Millington, Man- 
chester; Clifford Albert Nichols, Egham; George 
Everard Nuttall, Buenos Aires; Major John Francis 
| Oldfield, O.B.E., B.Sc. (Wit.), 8.A.E.C.; Frank Pattin- 
|son, M.A. (Cantab.), Middlesbrough; Capt. Robert 


| William Reader, Wh.Sc., R.E.M.E., Prisoner of War ; | 


Orton Jack Richardson, Wellington, N.Z.; Cecil 
Frederic Rose, B.Sc. (Eng.) (Lond.), Darlington ; 
| Robert Smethurst, Chorley; Victor Reed Trenery, 

B.Sc. (Eng.) (Lond.), Leeds; Captain Frank Raven 

Ward, B.Se. (Eng.) (Lond.), Wh.Se., R.E.M.E.; Harry 
| Wilcock, B.Se. (Leeds), Glasgow; Alexander Connor 

Wilson, B.Se. (Eng.) (Lond.), Leicester ; Major Francis 
| Arthur Worsley, B.A. (Cantab.), R.E. 

Student to Associate Member.—William Henry Rigg, 
Dudley Port. 


INsTITUTION OF ELECTRICAL ENGINEERS. 
Associate Member to Member.—James Donald Addison, 


R.A.F.; James Brierley, B.A. (Eng.), London, W.C.2; 
| Sidney Tredway Buer, Leicester; Alfred Geoffrey 
| Coates, Jerusalem; T./Major Philip Vivian Fearon, 


B.Se.; Arvon Glynne, Prestwich, Manchester; John 
| Ralph Harding, B.Sc. (Eng.), Southampton; Lionel 
| Brewer Hogarth, O.B.E.. Whitehaven: Frederick 


| George Ketelbey, Birmingham ; Major Denys Cyril H. 
| Mathews, R.E.; Professor Har Chand Singh, M.Sc., 
|Ph.D., Lahore, India; Leonard Vivian Turner, 
| Taunton, Somerset. 
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| BOOKS RECEIVED. 


United States Bureau of Mines. Bulletin No. 
Development and Use of Certain Flotation Reagents. 
R. 8. Dean and P. M. AMBROSE. 
intendent of Documents. [Price 15 cents.] 

‘niversity of Illinois. The Engineering Experiment Sta- 
tion. Bulletin Series No. 351. Temperature Drop in 
Ducts for Forced-Air Heating Systems. A Report of 
an Investigation Conducted in Co-operation with The 
National Warm-Air Heating and Air Conditioning 
Association. By Proressor A. P. Kratz, Proressor 
Seicnt Konzo and R. B. ENGDAHL. Urbana, IIL, 
U.3.A.: The Director, The Engineering Experiment 
Station, University of Illinois. [Price 65 cents.] 

The Ship You Will Command. By Joun P. TAYLor. 
London: George Allen and Unwin Limited, Ruskin 
House, 40, Museum-street, W.C.1. [Price 7s. 6d. net.) 

The British Engineers’ Association. Classified Handbook 
of Members and Their Manufactures. 1944 edition. 
London: Offices of the Association, 32, Victoria-street, 
Westminster, S.W.1. 

Mitteilungen aus der Versuchsanstalt fiir Wasserbau an 

der Eidgen. Technischen Hochschule in Ziirich. No. 3. 


449. 


Washington : Super- 


~ 





Bericht tiber die Arbeiten der Druckrerlustkommiasion des | 
Schweizerischen Ingenieur- und Architektenvereins. By 
DR- SC. TECHN. ERWIN Hoeck. Ziirich, 2: 
Leemann und Co., Stockerstrasse 64. [Price 10 Swiss 
francs.) 








PUBLICATIONS OF THE 
PRINTING OFFICE. 
Received ” of the publication of the United States 
Burea of Mines Bulletin No. 456, Coal Mine Accidents in 
| the U.S., 1941, and the National Bureau of Standards 
Circular No. C 447, 


|} ments, Washington, D.C., 
States Government Printing Office require that payment 
for copies of such official documents must be remitted 
United 


|charge is made to cover postage outside the 


| States. 


| by draft on an American bank. 


Rawalpindi, Punjab, India ; W./Cdr. Pinder Allerston, | 


By | 


A.-G. Gebr. i i 
A.-G. Gebr | turers’ Technical College, Bristol. 


UNITED STATES GOVERNMENT | 
-Arising out of notices under “ Books | 


before they can be dispatched, and that an additional | 


Remittances should be by international money | 
|} order payable to the Superintendent of Documents, or | 
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PERSONAL. 


THE Marquis or Crewe, K.G., who is now in his 
87th year and has been Chancellor of the University of 
Sheffield since 1918, is shortly relinquishing this position, 
Dr. A. W. CHAPMAN, F.R.I.C., who has been Assistant 
Registrar of the University since 1939, is to succeed 
Dr. W. M. Grepons, O.B.E., as Registrar. We ap. 
nounced on page 48, ante, that Dr. Gibbons is retiring 
this month. Mr. Jomn Bycrort, M.A., has been 
appointed to the new position of Bursar of the University 


Dr. A. G. Puesatey, O.B.E., M.Sc., A.F.R.AeS, 
A.M.L.Struct.E., head of the structural and mechanicaj 
engineering department, Royal Aircraft Establishment 
has been appointed to the Chair of Civil Engineering of 
| the University of Bristol formerly held by Prorrssoe 
J. F. Baker, O.B.E., M.A., D.Sec., A.M.Inst.CLE 
M.1.Struct.E., who, in August, 1943, was appointed to 
succeed Proressor C. E. Ines, O.B.E., F.R.S., as 
Professor of Mechanical Sciences at the University of 
Cambridge. 

MAJOR-GENERAL K. Cc. APPLEYARD, O.BE 
| M.I.Mech.E., has accepted the invitation of the (ounci! 
to become President of the Junior Institution of Engi 
neers for 1944-45, in succession to Sir MAURICE Denyy 
| Bt., C.B.E. 
| Proressor F. C. Lea, 0.B.E., D.Se., Wh.Sc., has been 
appointed a representative of the Institution of Mech 
| anical Engineers on the Engineering Divisional Councii 
|of the British Standards Institution. The other repr 
| sentatives of the Institution are CoLtone. 8. J. Tome 
| SON, D.S.O., and Dr. H. L. Guy, C.B.E., Wh.Ex., F.R.s 


| Mr. C. W. Satr, M.LE.E., 
Carlisle Corporation Electric Supply. is retiring on 
| September 30 and is to be succeeded by Mr. A. ( 
| TurreTie, A.M.Inst.C.E., A.M.L.E.E., at present Deputy 
| Borough Electrical Engineer, Corporation § Electri 
| Supply, Swansea. 
| Mr. Grorce J. WeLLs, superintendent of ship- and 
| canh-comeur production and of the heat-treatment of 
guns and general forgings at the works of the English 
| Steel Corporation, Limited, Sheffield, has retired after 
| 48 years’ service. 
Mr. R. S. Lewis, M.1I.Mech.E., has relinquished the 
| position of chief engineer to Ransomes and Rapier 
| Limited, but continues to be a director of the company 


and to act in an advisory capacity. 


Mr. P. W. McoGurre, M.I.Mech.E., M.1I.Mar.E., work- 
director, Chesterfield Tube Company, Limited, has been 
appointed managing director. 





City Electrical Engineer 


} 


Mr. A. V. Boorn, B.Sc., has been elected chairman of 


| the Lancashire and Cheshire branch, Mr. G. E. Cooper 
| chairman of the South Wales and Monmouthshire branch 
jand Mr. H. J. Scones, chairman of the South-Western 
Counties branch of the Institution of Structural Engi 
neers, the 1944-45 session. Mr. Hersert R. H. Gray, 
A.C.LS., the assistant secretary of the Institution, ha- 
been appointed honorary treasurer of the Institution of 
Structural Engineers’ Benevolent Fund. 


Owing to pressure of work, Mr. J. L. Apam, C.B.E 
has resigned his position as a vice-president of the Insti 
tution of Engineers and Shipbuilders in Scotland. Dr 
G. G. W. Werrsrer has been co-opted vice-president for 
the unexpired period of Mr. Adam’s term of office, and 
Mr. W. H. Carstaw, B.Sc., has been co-opted a member 
of the Council to fill the vacancy caused by the appoint- 
ment of Dr. Webster. 


Mr. C. A. Morrison, O.B.E., F.S.1., has been ap- 
pointed Deputy Director of Works, Ministry of Works 
Mr. J. A. Hamiyn, F.S.I., has been appointed to fil! 
Mr. Morrison’s former position of Assistant Director of 
Works (Quantity Surveying). 

Mr. ReGInaLp S. Goon, A.M.L.E.E., is retiring from 
the position of divisional electrical engineer, London 
Passenger Transport Board, at the end of September 





Druckverluste in Druckleitungen grosser Kraftwerke. | after 44 years’ service. 


Mr. I. J. BLACKWELL Jones, B.Sc.(Eng.), A.M.1.Mech.E., 
is now lecturer in engineering at the Merchant Ven 


| Mr. G. A. FREARSON, A.M.I.Mech.E., has been ap 
| pointed an assistant works manager to Messrs. Guest 


| Keen and Nettlefolds Limited, Birmingham. 


Messrs. G. anp J. Wetr, Limrrep, Cathcart, Glasgow 
S.4, inform us that, from September 22, the address of 
their Midlands office will be 190, Wellington-road North, 
Heaton Norris, Stockport. (Telephone: HEAton Moor 
| 4142: telegrams: Weirs, Stockport.) 


Mechanical Properties of Metals and | 
Alloys, we are informed by the Superintendent of Docu- | 
that the rules of the United | 





GOVERNMENT PropUcER-GasS SCHEME FOR Roap 
| VEHICLES.—In the light of the improved war situation 
the Minister of War Transport has decided that th« 
Government Producer-Gas Scheme for road vehicles can 
now be closed down. He announces, therefore, that 
operators of goods or passenger vehicles, who so desire 


| may now revert to liquid-fuel operation. 
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NOTES FROM.THE NORTH. 


GLasaow, Wednesday. 


Scottish Steel.—The demand for steel is still slow, the 
jull in new business being now spread over a number 
ef departments and resulting in a reduction of output 
generally. Single shifts are being operated in places 
where two and three shifts were worked daily during the 
peak of the war demand. Prospects are being examined 
carefully by makers, mainly with a view to finding what 
the chances are for new business under the heading of 
“post-war orders,” which implies recognition of the 
fact that many makers are resigned to the loss of war- 
time contracts and the necessity of replacement by 
peace orders. One factor which is exercising steelmakers 
and many others is the position of the Clyde shipbuilding 
industry in the post-war period. 


Scottish Coal.—The absence of a programme whereby 
merchants could acquire supplies of domestic coal for 
the coming winter is still an outstanding concern, but 
large coal for general purposes is so scarce that the 
Regional Ministry has not found it possible, so far, to 
make any pronouncement, or give any undertaking of 
when they will be able to release the necessary quantities 
for storage purposes. Outputs are very poor, there being 
a drop of some 120,000 tons to 150,000 tons weekly since 
1938. The Scottish coal output is generally recognised 
to be the result of paying high wages with no reciprocal 
arrangement about the output to be guaranteed for the 
money expended, the lack of discipline in the pits, 
absenteeism, and restricted effort among face workers. 
The lowering of manpower and exhaustion of pits and 
seams have contributed to the decline, but only to a 
limited extent; the great “ gap “ 
some other way. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Sheffield steel, engineering and tool 
manufacturing firms are anxious to be permitted to use 
spare capacity and some materials to satisfy a 
strong home demand and to prepare for dealing with 
the numerous being received from abroad. 
They desire this permission more particularly because of 
reports that American manufacturers have already 
started upon the production of requirements. 
Under Lend-Lease, former markets abroad which were 
lucrative to Sheffield manufacturers have been allocated 
for the duration of the war to United States manu- 
facturers, and Sheffield firms are wondering how long 
it will take to recover this trade. They know that the 
Sheffield requirements of some types of steel and tools 
have been satisfied in part by the excellent products 
that have been coming from the United States for a 
fairly long time under Lend-Lease, and they are con- 
cerned to know whether buyers abroad of American steel 
and engineering products, during the war period, will be 
willing to return to their former suppliers in Sheffield. 
It is said that, in Sheffield, a partiality has developed for 
some American products. 

South Yorkshire Coal Trades.—Coal production is 
keeping at a reasonable level, and some collieries are 
showing an improvement. The demand is very strong 
on home account and the release of territories abroad is 
rendering it necessary to send more coal out of the 
country, so that the home supply position is becoming 
increasingly difficult. There is nothing to spare in best 
hard steams, and washed and graded steams, for other than 
high priority users. Inferior fuels are readily disposed 
of, including washery fines for boiler firing. More out- 
crop coal is coming forward, and production tends to 
expand. Both the steam and household-coal market 
are having to take a fairly large proportion of outcrop 
coal, the price of which is considered too high by public- 
utility undertakings and house-coal merchants. More 
coking coal is gradually becoming available, and the 
make of coke is sufficient for all industrial users and 
that of patent-oven coke nuts and gas coke for domestic 
users is improving. There is well-sustained coastwise 
trade and some increased shipments abroad are being 
made under Government direction. 
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THE PRICES OF REFINED FERRO-MANGANESE.—The 
Iron and Steel Control of the Ministry of Supply have 
announced that the prices of refined ferro-manganese, 
containing 78 per cent. of manganese, have been reduced. 
The price of the alloy containing a maximum of 0-5 per 
cent. of carbon is now 601. a ton; that containing up to 
1-0 per cent. of carbon, 58/7. 10s. a ton; that containing 
up to 1-5 per cent. of carbon, 571. 15s. a ton; that con- 
taining up to 2-0 per cent. of carbon, 571. a ton; and 
that containing a maximum of 3-0 per cent. of carbon, 
10s. a ton. These prices apply only to material 
dispatched from producers’ works or from stock in the 
United Kingdom when delivered to consumers in 
minimum 5-ton lots. For smaller quantities extra 
carriage may be charged by producers. 
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NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Welsh Coal Trade.—The Spanish trade, which in 
peace time is one of South Wales’s largest items, has 
created interest on the steam-coal market during the 
past week. The demand that had been circulating from 
this source, despite the shortage of supplies, seems, for 
the moment, to have ceased and shipments have come 
to a standstill. Neither were the Spanish buyers show- 
ing any interest in the South African coals which local 
operators have been offering for delivery to Spain for 
some time past. Spain seemed to be relying solely on 
American supplies. The course of the Allied armies in 
Western Europe gave rise to some speculation on the 
market regarding a revival in shipments to the countries 
concerned. At present, however, in view of the shortage 
of supplies, exporters would find it extremely difficult 
to satisfy any large demands. The inland trade con- 
tinued to absorb practically the whole of the current 
outputs and orders in hand from the essential war in- 
dustries and the public-utility undertakings are sufficient 

to provide a ready outlet for practically the whole of the 

| outputs for some months to come. What shipments 
| were made to foreign countries were chiefly under 
| Government direction and were consigned to the Mediter- 
| ranean war zones and the bunkering depots. All the 
| large descriptions were well supplied with orders and 
| were very firm, while strong conditions ruled for the 
| sized and bituminous small grades which were virtually 
off the market. Best dry steam smalls were active, but 
| some of the inferiors were plentiful. Cokes and patent 
| fuel were active in the home trade. 

Swansea Steel-Sheet Industry.—The market report of the 
Incorporated Swansea Exchange states that, last week 
| there was a little more activity in the tin-plate and sub- 
| stitutes industry, mainly owing to the fact that home 
consumers are covering their requirements for the last 
quarter of the year. The export section of the industry, 
however, remained very quiet. Steel sheets continued to 
be in steady demand and the works were well employed. 
| The iron and steel scrap market remained quiet as most 





reduced deliveries. The prices of iron and steel products 
and of non-ferrous metals are as follows: 
quality coke tin-plates, per box of 108 Ib., containing 
112 sheets, measuring 20 in. by 14.in., 29s. 9d. f.o.r. for 
home consumption and 30s. 9d. f.o.b. for export. Tin- 
plates carrying heavier coatings of tin, 30s. and 30s. 44d., 
per box f.o.r., for home consumption. Unassorted tin- 
plate base uncoated plates 25s. 9d., per box f.o.r., at 
makers’ works. Galvanised corrugated steel sheets, No. 
24 gauge, in bundles, 26/. 2s. 6d., and steel-sheet and tin- 
plate bars, 121. 2s. 6d., all per ton, delivered. Welsh 
hematite pig iron, 61. 14s., and Welsh basic pig iron, 
6l. 0s. 6d., both per ton, delivered, and both subject to a 
rebate of 5s. The distribution of supplies of metallic tin 
is controlled and the price of the metal is 3001. a ton. 
The maximum price of fire-refined copper (containing not 
less than 99-2 per cent. of the metal) is 601. 10s. a ton 
and that of high-conductivity electrolytic copper, 621. 
aton. The official maximum price of good soft pig lead 
is 251. a ton and that of spelter, 261. 10s. a ton. 





REMOVING BROKEN TOOLsS.—Work is often reduced to 
scrap by the breakage of drills, reamers, taps, or other 
small tools in holes from which they cannot be readily 
removed. To obviate this wastage the Elox Corporation. 
Detroit, Michigan, has developed a portable electrical 
appliance for “‘ disintegrating *’ the core of the broken 
tool by the alternate application of an electric arc and 
a stream of water. Destruction of the steel of which the 
tool is composed is due partly to oxidation and partly to 
thermal stresses set up by expansion and contraction. 
We understand tbat the Elox apparatus is being 
introduced to this country by Messrs. Gaston E. Marbaix, 
Limited, Humglas House, 22, Carlisle-place, London, 
S.W.1. 


CopE OF PRACTICE FOR FLAMEPROOF EQUIPMENT.— 
The Council of the Institution of Electrical Engineers 
have confirmed the constitution of a committee, to be 
convened on behalf of the independent Codes of Practice 
Committee, for the purpose of drafting a Code of Practice 
for the Installation and Maintenance of Flameproof 
Electrical Equipment. The chairman is Mr. F. H. Mann, 
of the Factory Department of the Ministry of Labour and 
National Service. Mr. H. J. Cash will represent the 
Institution of Electrical Engineers ; Mr. J. A. B. Horsley, 
O.B.E., the Ministry of Fuel and Power; Messrs. C. A. 
Martin and ©. Rodgers, O.B.E., B.Sc., the British Elec- 
trical and Allied Manufacturers’ Association; Mr. P. 
McKearney, the Ministry of Works; Mr. 8S. W. Melsom, 
the Cable Makers’ Association ; Mr. A. F. Plummer, the 
Electrical Contractors’ Association; Mr. E. S. Ritter, the 
General Post Office ; Mr. J. F. Stanley, the British Stand- 
| ards Institution; and Dr. W. B. Whitney, the British 
Electrical and Allied Industries Research Association. 
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NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6.30 
p.m., 39, Victoria-street, Westminster, 8.W.1. Informal 
Meeting. ‘‘ Engineering in Australia,” by Major W. R. 
Blunden. Friday, September 22, 6.30 p.m., 39, Victoria- 
street, Westminster, 8.W.1. Informal Meeting. “ Engi- 
neering in Canada,” by Lieut.-Col. Stirrett. 

INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch.—Tuesday, September 19, 6 p.m., The 
Technical College, Newport, Mon. Chairman’s Address : 
“ Power District Engineering,” by Mr. T. H. Wood. 

INSTITUTE OF METAIS.—Wednesday, September 20. 
2.15 p.m., The James Watt Memorial Institute, Great 
Charles-street, Birmingham. Annual Autumn Meeting. 
For programme, see page 188, ante. 

INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—Wednesday, September 20, 6 p.m., The Insti- 
tution of Mechanical Engineers, Storey’s-gate, St. James’s 
Park, Westminster, 8.W.1. “ Trends in the Development 
of Heating Installations for Domestic Purposes,” by 
Professor Sir Alfred Egerton, F.R.S. 

INSTITUTION OF NAVAL ARCHITECTS.—Friday, Sep- 
tember 22, at 39, Elmbank-crescent, Glasgow, C.2. Joint 


Meeting with THe INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS IN SCOTLAND. 2.30 p.m. (i) “ Longi- 


tudinal Bending Moments,” by Dr. J. Foster King. 
(ii) “Methods of Levying Charges for Services to 
Shipping,”” by Dr. J. Tutin. 5.30 p.m. (iii) “ Timber in 
Shipbuilding,” by Mr. E. H. B. Boulton. 


INSTITUTION OF AUTOMOBILE ENGINEERS.— Manchester 
Centre: Saturday, September 23, 2.30 p.m., The Engi- 
neers’ Club, Albert-square, Manchester. “‘ Petrol: Its 
Development, Past, Present and Future, with Some 
Notes on the Potentialities of High-Octane Fuels for 
Road Vehicles,” by Mr. H. Fossett. 

RoOyAL INSTITUTE OF CHEMISTRY.—Birmingham and 
Midlands Section: Friday, September 29, 6.30 p.m., The 
Imperial Hotel, Birmingham. Joint Meeting with THE 
INSTITUTE. OF Puysics.. Lecture on “ Rheology of 
Plastics - Stress-Strain-Time Relations for High Poly- 
mers and Similar Materials,” by Dr. G. W. Scott-Blair. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—No improvement in demand for 
iron and steel] can be reported. Producers of nearly all 
commodities could deal with more work than they are 
handling and would welcome a buying movement. With 
war requirements on a reduced scale preparations are in 
progress for a change over of plants for the resumption 
of production of commodities for civil requirements and 
the hope is expressed that, in the near future, works 
may be engaged on ordinary commercial contracts. 

Foundry and Basic Iron.—Little difficulty is experi- 
enced in obtaining delivery licences for foundry pig iron, 
stocks of which are large. Slackness at the consuming 
plants continues and there are no signs of an early 
improvement. The make of basic qualities fully covers 
the requirements of the Tees-side steelworks. 

Hematite, Low-Phosphorus and Refined Iron.—The 
scarcity of hematite still necessitates the rationing of 
authorised consumers to enable deliveries for urgent 
needs to be maintained. Engineering foundries continue 
to absorb substantial parcels of low-phosphorus and 
refined irons. 

Manufactured Iron and Steel.—Semi-finished iron is in 
ample supply and finished-iron products are readily 
obtainable for all purposes, but the continued demand 
for steel semies absorbs all the available tonnage. Re- 
rollers of steel continue to take up the outputs of billets, 
blooms, slabs and bars, and do not hesitate to accept 
considerable quantities of material which are inferior in 
quality to that which they are accustomed to use. Sales 
of re-rolled steel are sufficient to ensure the full activity 
of the mills for the last quarter of the year. Users of 
special and alloy steels have no difficulty in covering their 
requirements. Heavy structural steel is still slow of 
sale. Orders on hand are few and no material improve- 
ment in the demand is expected until the period of 
reconstruction commences; bookings for light and 
medium sections, however, are fairly extensive. Sheet 
and plate makers have substantial contracts to execute, 
but delivery demands have eased. Railway material and 
colliery equipment continue in strong demand. 

Scrap.—iIn the scrap market interest centres chiefly 
on the heavy categories. The lighter grades are on sale 
in ample quantities, but the available tonnages of 
machinery metal, first-grade heavy steel scrap and good 
cast-iron scrap are readily taken up. 
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ss & 96, Bedford Street, Strand, London, W.02. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists 
this Journal and other publications bearing some- 
what similar titles. 


TsLEGRAPHIO { “ ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
Tazrnons Nompze—TEMrie sar 3663 (2 lines). 


The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
33 & 36, BEDFORD STREET 
STRAND, LONDON, W.C.2. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 














For the United Kingdon ................ # 6 0 
For Canada— 
Thin paper copies .... £218 6 
Thick paper copies .. £ 3 0 
For all other places abroad— 
Thin paper copies £ 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies a newsagents are requested to 
communicate the to the cian caguhte with 
the agent’s name and address 








ADVERTISEMENT RATES. 


The for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
eneinch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 

under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
ry oy! all orders for single advertisements, other- 

insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 





Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first on Wednesday. Alterations 
ot leant 10"te a gl. othe a at callie 

ga to y 
tion. Wridep 2 be in Ly hands 
~ a. . irae a 4. 
will not hold 





All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 

Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








INDEX TO VOL. 157. 


The Index to Vol. 157 of ENGINEERING, 
(January-June, 1944) is now ready and will 
be sent to any reader, without charge and 
Postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
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THE ROYAL NAVAL 
SCIENTIFIC SERVICE. 


On August 23, 1883, as was recalled in Ener- 
NEERING rather more than a year ago, an Order in 
Council established the Royal Corps of Naval 
Constructors; a professional body which now 
enjoys a world-wide reputation for the excellence of 
its training and the competence of its work. On 
September 7, 1944, however, there came into being 
a new Admiralty organisation, the Royal Naval 
Scientific Service, which promises to become not 
less outstanding and to affect the conduct of any 
future naval warfare in which the Royal Navy may 
be concerned even more significantly than its older 
counterpart. To indulge in such a prediction is not 
in any way to minimise the importance of the 
R.C.N.C., but rather to emphasise the much wider 
field in which the scientific staff of the R.N.S.S. 
will be free to extend their researches; for the 
intention is to co-ordinate in this way the work, 
as well as the personnel, hitherto divided among 
the Admiralty Scientific, Technical and Chemical 
“ Pools,” now nearer 4,000 than 3,000 strong, 
which may be said in general terms to take as their 
province practically every department of scientific 
inquiry except 4 Ot the R.C.N.C.—with which, 
however, the R.N . must inevitably work in close 
liaison. It will ina seen, therefore, that the new 
step is one that is likely to have far-reaching con- 
sequences in that it establishes on a permanent basis 
an organisation which so far has existed only on an 
ad hoc war-time footing. 

The official announcement of the formation of the 
new division is brief enough to be quoted in full, 
before commenting further upon its apparent 
implications. It is dated September 8, 1944, and 
states that ‘‘ Their Lordships have had under can- 
sideration the steps necessary to ensure the per- 
manent provision for the Navy of the service which 
it needs in the fields of research, experimental design 
and development, in view of the ever-growing 
importance of this work. They have therefore 
decided that scientists and engineers engaged in 
research, experimental design and development, that 





tion of paper, copies of the Index are 
being distributed only in response to such 
applications, 


is to say, broadly speaking, the personnel now 


Chemical Pools, shall be reorganised as the Royal 
Naval Scientific Service. This Service will incor- 
porate grades corresponding to the Officer, Assistant 
and Artificer classes of the present Admiralty Pools. 
The Head of the Royal Naval Scientific Service will 


205 | be the Director of Scientific Research. 


“* This reorganisation must naturally be a gradual 
process and further orders on the subject will be 
issued from time to time. In the meantime, the 
following statements may be taken as indicating 
Their Lordships’ intention to give the R.N.S.S. the 
status and responsibilities commensurate with its 
high importance. (a) Special attention will be paid 
to the conditions of service of the R.N.S.S. and to 
the provision of laboratory and all other necessary 
facilities. (6b) It will be the responsibility of the 
Director of Scientific Research as Head of the Royal 
Naval Scientific Service to ensure that, after entry, 
its members get such further training and varied 
experience as will best fit them for the full range of 
their duties. (c) It is the intention that, as a rule, 
Officers of the R.N.S.S. should have training and 
experience at sea, and that during such time they 
would wear the uniform of their equivalent Naval 
rank. (d) It is intended that, so far as security 
considerations permit, members of the R.N.S.S. 
should contribute to the discussions of the learned 
institutions, thus enabling them to further the 
reputation of the Navy for high quality scientific 
and engineering work, and to contribute to advances 
in these subjects for the benefit of the nation as a 
whole.” 

Thus far, the foregoing statement contains all 
that has been officially announced, but it is sufficient 
to indicate a contribution of some weight towards the 
aim of ensuring, that every naval vessel which puts to 
sea shall be equipped with the best possible instru- 
ments and other devices for the fulfilment of her 
purpose that human skill and efficiency can provide. 
The change in the organisation, we understand, is 
no sudden alteration of policy, but has been receiv- 
ing the attention of the Board of Admiralty for a 
considerable period ; the preparations for it, how- 
ever, required time for their development, especially 
as they involved the strengthening of the existing 
organisation by an extension of the research labora- 
tories and an increase in the numbers, and an 
improvement in the quality, of the scientific per- 
sonnel. Before the last war, no civilian scientists, 
as such, were employed at the Admiralty, but some 
were recruited during that war, though no definite 
scientific organisation was set up. Later, the need 
for some better co-ordinated system became appa- 
rent, and the “ Pools,’ mentioned in the official 
statement, were constituted. At the outbreak of the 
present war, they had a combined strength of about 
600, to which have been added, during the past five 
years, some 3,000 temporary members. The number 
to be borne in the post-war establishment remains 
to be decided, but they will all be members of the 
Royal Naval Scientific Service. 

Of the work of the 3,600 forming the present 
scientific staff, little definite information has been 
released, though much more may be gathered by 
inference and by the aid of such obviously informed 
word-pictures of H.M. ships as C. S. Forester’s 
masterly description of the light cruiser in action, 
contained in his book, The Ship. The three branches 
of research—scientific, technical and chemical—now 
to be combined in one, have worked throughout in 
close collaboration. The most outstanding advances, 
probably, have been in the fields of radio and of 
radio-location ; but there have been notable develop- 
ments also in rangefinders, gunsights, gun control, 
and in the Asdic apparatus—now well-known by 
name, at least, but greatly changed from its form 
at the outbreak of the war. Some of the improve- 
ments in fire control were put to good use in the 
recent defensive measures against flying bombs. 
Anti-submarine operations are now conducted with 
a certainty vastly different from the methods in 
vogue only a few years ago, and mining, as practised 
by the Royal Navy and the Royal Air Force, has 
also become vastly more scientific than before. It 
is now fairly common knowledge that the Germans 
were not the pioneers of the magnetic mine: British 
mines of this type were laid in small numbers 
towards the end of the last war, though manufac- 
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quantities sufficient to have any real influence on the 
course of events, then nearing the climax. The 
experience then gained, however, must have expe- 
dited the task of finding the antidote to the German 
mine, which is believed to differ hardly at all from 
the British type of 25 years ago ; and British mining 
technique has not stood still during that period. 

The claim has been made that the Royal Navy, 
at the outbreak of the war, possessed what was 
probably the best torpedo in any navy, with the 
possible exception of the German acoustic type. 
If this is true, German practice in underwater sub- 
division, perhaps combined with armour against 
torpedo attack, would appear to have been justified | 
to some extent ; certainly, the few published details 
seem to indicate that their armoured ships, at any 
rate, are remarkably resistant to torpedo damage. 
At the same time, the science and art of ship con- 
struction also have advanced materially in this 
country, and along lines which, in general, must be 
regarded as portraying a healthier development of 
the study of naval architecture ; after all, it is not 
difficult to increase the number of compartments 
in a ship—the difficulty is to do so without sacrifice 
of those qualities which are most essential in the 
light of the duties that a British warship must be 
designed to perform. 

['wo features of the Admiralty announcement 
deserve to be particularly stressed; namely, the 
recognition, implicit in the formation of the new 
Service, of the importance—indeed, the absolute 
necessity—of team-work in scientific development, 
and the intention that its members shall participate 
in the proceedings of the technical and scientific 
institutions so far as security permits, in their own 
interests as well as in that of the Navy’s reputation | 
for keeping well to the forefront in these fields of 
research. In these respects, of course, the R.N.S.S. 
will be following the lead given already by the 
R.C.N.C.; and it is to be hoped that those respon- 
sible will adopt also the admirable practice of the 
older organisation, of making use of the provincial 
as well as the London institutions as media for the 
publication of research papers. We might suggest 
that they go farther, by admitting the members of 
the appropriate institutions to the research labora- 
tories on occasion ; to see research work in progress, | 
to examine the apparatus at close quarters, and to 
hear the problems and solutions expounded more 
or less ex tempore by the staff actually engaged on 
the work, are often more impressive than a com- 
pressed and expurgated report, presented in abstract, 
and such a course need not imperil the national | 
security. One of the many official absurdities of 
the past has been the reluctance to reveal to the 
British public, who are paying for them, even the | 
carefully selected “‘ secrets *’ which are so generously 
disclosed to foreign attachés. It is not unknown 
for a British technical journal to be “ carpeted” | 
by a Government department for revealing in-| 
formation still officially confidential, which, in fact, 
had been taken from an enemy periodical. 

It is on record that two Naval Lords, Sir Charles | 
Rowley and Sir John Beresford, unable to make 
head or tail of the gunnery examination papers intro- | 
duced by Captain (afterwards Admiral Sir Thomas) 
Hastings of the Excellent training ship, roundly | 
condemned them as “‘some of Tom Hastings’s | 
scientific bosh’’ and seriously proposed to Lord | 
de Grey, then First Lord of the Admiralty, that | 
H.M.S. Excellent should be paid off as a convenient | 
means of reducing the Navy Estimates—without, | 
they argued on the strength of their own exploits | 
in naval actions, any sacrifice of efficiency. The 
First Lord agreed that the proposal would certainly 
appeal to the Chancellor of the Exchequer, “ but,” 
he said, “‘I am afraid, my dear Beresford, I can- 
not sanction it, for you have no idea how damned 
scientific that House of Commons has become.” 
That was more than a century ago; to-day the 
Parliamentary and Scientific Committee strives long 
and earnestly to make the House of Commons 
realise “‘ how damned scientific” almost every- 
thing has become. Their labours (and, may we 
suggest, those of the technical Press) have not 
been wholly fruitless, and it is a reasonable assump- 
tion that Parliament, public and the Royal Navy | 
alike will accept the formation of the R.N.S.S. as 
a logical and commendable development. 





| 





THE GOVERNMENT OF 
TECHNICAL INSTITUTIONS. 


Tue figures of the two most recent annual reports 
show that the Institution of Mechanical Engineers 
has a total membership of 17,404, the corresponding 
figure for the Institution of Electrical Engineers 
being 24,558. When, however, the totals of cor- 
porate members are compared, the two bodies are 
found to be of practically equal strength, the re- 
spective figures being 11,817 and 11,916, represent- 
ing 68 per cent. in the case of the ‘‘ Mechanicals,” 
and 49 per cent. in the case of the “ Electricals.” 
The considerable lead shown by the electrical in- 


SEPT. 15, 1944. 


has been made. The Institutions of Mechanical 
and Electrictal Engineers have long since solved this 
problem of local interests. Both have local centres 
which to a large extent manage their own affairs, 
The total number in the case of both institutions 
is twelve and to a considerable extent the areas 
correspond, one of the main differences being that, 
while the “‘ Mechanicals”’ have three local centres 
abroad, the “ Electricals’’ have only two. These 
local bodies are closely allied to the central organisa. 
tion, of which they form a part, and are to a con. 
siderable extent supported by it. The grants for 
meeting and other expenses made to local centres 
by the former institution in 1943 amounted to 
2,681/. and by the latter, to 4,061/. There is nothing 
corresponding to these local bodies, semi-autonomous 





| stitution in the overall total is mainly due to the 


fact that it has 10,996 Students and Graduates, 
against 5,112 for the other body. As it is the cor- 


porate members alone who are responsible for the | 


government and activities of the institutions, the 
two may, from a numerical point of view, be looked 
upon as of equal status. The fact that nearly 45 per 
cent. of the membership of the Institution of 
Electrical Engineers is represented by Students and 


Graduates is not, however, to be taken as an in- | 


dication of weakness. It is, on the contrary, a sign 
of strength; the junior members of both institu- 
tions represent the corporate members of the future. 

It is not the purpose of this article to discuss the 
relative status of the two institutions, nor to inquire 


| why the younger body has the larger membership, 


but the considerably greater junior: membership 
shown by the Institution of Electrical Engineers 
has considerable bearing on matters of government 
and procedure. In both cases the younger members 
are catered for by special sections, which to a very 
large extent manage their own affairs. The fact 
that the “‘ Mechanicals”’ describes these bodies as 
Graduates’ Sections while the “ Electricals”’ calls 
them Students’ Sections is probably no indication 
of important difference in constitution or activities. 
In view of the larger numbers, it is natural that the 
electrical institution should have constituted a 
larger number of these junior sections than has the 
mechanicals. It has eight in all, against five for 
the other body. An activity which appears to be 
of some importance and which so far is confined to 
the “ Electricals” is the publication of the Students’ 


| Quarterly Journal, for which the Institution made a 


grant of 556. in 1943. This publication, which is 
conducted by the students themselves, may be 
expected to be of considerable value in interesting 
college graduates and other suitable junior engi- 
neers in the work of the Institution, and probably 
has had a contributory effect towards the large 
junior membership. 

The fostering of a healthy and growing junior 
membership is but an incidental, although important, 
part of the activities of a great technical institution, 
and it is probable that many members have but 
little idea of the extent and ramifications of the 
work directed by the Council and officers. It was 
probably in view of this that a brief, but infor- 


| mative, article entitled “The Government of the 


” 


Institution ’’ appeared in the June issue of the 
Journal of the Institution of Electrical Engineers. It 
is pointed out that “the machinery of government 
of so large a body as the Institution involves pro- 
blems similar in character to those of central 
Government.” As far as size is concerned, there 
are many trade and other bodies which have member- 
ships quite as large as that of the Institution of 
Electrical Engineers, but the matters with which 
the directive has to deal are in most cases con- 
siderably less varied. The first duty of a technical 
institution is to assist. in the development and 
application of the particular technology with which 
it is concerned, but many tasks, educative, admin- 
istrative and professional, are added to this. 

One of the problems with which the central 
Government is faced concerns the devolution of 
activities which are mainly of local interest to 
ancillary bodies in order that headquarters may be 
relieved from tasks which are not of country-wide 
interest. There has been much discussion about 
so modifying procedure at Westminster that the 
time of the assembly shall not be occupied with 
matters which, from the point of view of the nation 
at large, are of minor interest, but no great progress 





| but closely linked with the main administration, in 
| the constitution of the national Government. 
A further refinement on the methods of political 
government has been shown by the technical institu. 
| tions in the creation of what the “* Mechanicals ” 
|call “‘ groups”’ and the “ Electricals’ term “ sec- 
|tions.”” These are concerned with the special 
| interests of some particular branch of technology. 
| Their prototype was, we believe, the Wireless Sec- 
tion of the Institution of Electrical Engineers. The 
| central Government of the country has many tech- 
| nical activities, such, for instance, as those carried 
}on by the Post Office and some branches of the 
Board of Trade or the Home Office. In no sense, 
| however, are these autonomous, and administra- 
| tively their technical proceedings are controlled by 
| the House of Commons, the individual members of 
which, in by far the majority of cases, can have no 
| knowledge or experience of the technical matters 
}concerned. In practice, the engineering or other 
| scientific proceedings of these Government depart 
ments are actually mainly directed by permanent 
| officials, but there is always the danger that these 
| may be overruled by a non-technical assembly. The 
| obvious advantage of the special groups which have 
| been formed in the technical institutions is that the 
| highly specialised matters associated with any par- 
| ticular branch of science are handled by those who 
are competent to speak on them. Purely from the 
| point of view of the institution, the constitution of 
| a specialised group has the advantage that an expert 
| body is created which can ensure that no important 
development in the field of work concerned fails of 
| attention in the proceedings of the institution. The 
| matter, however, has a wider and more general 
|interest. If a scientific body, analogous to the 
| Wireless Section of the Institution of Electrical 
Engineers, could be created to advise, if not to con- 
trol, the Post Office, such problems as the allocation 
| of broadcasting wave lengths in Europe, which will 
| certainly come up for consideration after the war, 
|might be treated as the highly technical question 
| it is, rather than as one of mere political interest. 
The activities of the various sub-sections created 
by the two institutions do not invalidate the 
democratic nature of these main bodies. In 
| both cases, final control lies with the Council, to 
which the members may elect anyone of their 
number. The importance of these institutions to 
the general well-being of the country makes it 
desirable that as many members as possible should 
take part in their control and should take a 
personal interest in the constitution of the Council. 
The encouragement of this form of activity appears 
to be more actively fostered by the by-laws of 
the “ Electricals ” than by those of the ‘* Mechani- 
cals.” Candidates for the Council of the former 
may be nominated by post by a specified number 
of members, but in the case of the latter, nomina- 
tions must be made personally at the annual 
general meeting. For provincial members, that 
involves travelling to London and represents a type 
of centralisation which might usefully be examined. 
The nomination of candidates by members outside 
the Council is desirable both in ensuring wide repre- 
sentation and in maintaining general interest in the 
government of an institution. The method pursued 
by the “ Electricals’ appears the more successful 
in practice. Frequently as many as half of the 
candidates are nominated from outside. In the 
case of the “‘ Mechanicals” it is not unusual that 
there should be none. There was one such nomina- 
tion at the last election. 
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NOTES. 


PrRoposED AIRPORT AT BLACKPOOL. 


Pians have been under consideration recently 
by the Blackpool Town Council for the construction, 
on land lying between Blackpool and the adjacent 
municipality of Lytham St. Anne’s and on neigh- 
pouring waters at the mouth of the River Ribble, 
of an air terminal which is envisaged as “ the 
biggest and most ambitious” of its kind in the 
world. The scheme has been prepared by Messrs. 
Guy Morgan and Partners, FF.R.1.B.A., in con- 
sultation with Mr. Brian H. Colquhoun, B.Sc., 
M.Anst.C.E., and is designed to accommodate aircraft 
of more than twice the size and weight of the largest 
bombers and transport machines in use at present, 
and to deal with a passenger traffic to a total of 


Training Corps or the various Army training corps 
. and finally makes arrangements to ensure that, 
when you are called up, your instructors and officers 
will know you are a Y Scheme entrant and will keep 
an eye on you as a possible candidate for a com- 
mission”’; though, the brochure is careful to add, 
this is no guarantee that a commission will be given 
—that must be earned through service on the lower 
deck and at sea. Having thus introduced the Y 
Scheme, the booklet proceeds to describe the differ- 
ent types of vessel comprised in the war-time Navy, 
the nature of their functions, and the duties of some 
of the various ranks and ratings, and recounts a few 
typical instances in which the initiative and resource 
of individual officers and men, in positions of the 
kind to which the Y entrant might hope eventually | 
to attain, have risen superior to the hard stress of | 
circumstances. The brochure is liberally illustrated 





9.30 a.m., as soon as the Air Ministry and other 
officials had completed their examination of the 
damage, work was begun on the removal of the 
steel flooring, which was cut away with oxy-acety- 
lene burners. Rolled-steel joists, already stored 
at strategic points in readiness for such emer- 
gencies, were quickly brought up and placed in 
position, timber trestles being constructed on the 
roadway beneath, as near to the pavement as 
possible, to reduce the span. By 7.45 p.m. on the 
following day, the work of restoring the northern 
half of the bridge was completed, the first train to 
cross being the 9.5 p.m. from Liverpool-street. The 
other half of the bridge was then repaired by similar 
means, and without interference with the traffic 
which had been resumed over the northern half. 
By 7 p.m. on the Friday, this work also had been 
completed and all four tracks were again in use. 





50,000 persons a day in all weathers. Provision is | with photogravure reproductions of warships, air- Apart from the damage to the bridge and the tracks, 
made for freight traffic also, the road and rail craft, etc.—many of high photographic merit—dia- | seven cables and numerous wires across the bridge 
connections being designed to handle this traffic | grammatic sections of typical warship types, and | had been severed, and a power cable below it was 
without interfering with the passenger services. | charts showing officers’ marks of rank and the | also cut. Temporary cables were inserted to cover 
The lay-out of the land terminal is roughly in the badges of naval ratings; all well calculated to| the break, full communications being restored by 
form of a right-angled triangle with its hypotenuse stimulate the interest of the type of boy that the|5 p.m. on the first day, while the L.N.E.R. elec- 
lying approximately W.N.W.-E.S.E. and the western Navy most desires to recruit. The descriptive trical engineers repaired the power cable, thus 


angle close to the sea front. The main runway is| matter is followed by full particulars of the condi- 
intended to be three miles long and 200 yards | tions of entry (in which, however, there is an error 
wide, and capable of being extended to a length of | on page 55- ‘the ages of entry for flying duties with 
4} miles. There would be two secondary runways, |the Fleet Air Arm are 16} to 22}, not 16} to 30, 
each two miles in length and 150 yards wide, and | as stated) and a list of recruiting centres. 

provision for a fourth runway, should this be| 
required subsequently. 





Nortu-East Coast Institution OF ENGINEERS 
AND SHIPBUILDERS. 


Within the boundaries of | 
this transoceanic airport there would be a smaller | 


transcontinental terminal, so that passengers could| 7. annual general meeting of the 61st lon, 


tranship conveniently from the overseas aircraft 
to the connecting lines communicating with Euro- 
pean centres and to the British internal air services. 
Bordering the airport, there would be hangars, 
workshops and hotel accommodation ; and road an 

rail connections are planned, linking it with Liver- 
pool, Manchester, and the main trunk lines generally. 
A novel feature is the proposal to provide a circular 
seaplane lagoon 4 miles in diameter, situated at the 
mouth of the Ribble immediately to the south of 
Lytham St. Anne’s and connected with the main 
land terminal by a road and rail tunnel under the 
river estuary. By this means, according to the 


scheme, passengers arriving by seaplane from, say, | 


West Africa, could transfer through the tunnel, in 
some 20 minutes or so, to a transoceanic aircraft 
for New York. The scheme is certainly an ambi- 
tious one, worthy of the pioneering spirit which 
marked the Blackpool flying meetings of 1909, 
when Henry Farman made the first flight and was 
followed by Latham, Paulhan and Rougier, and of 
1910, when Grahame-White, Loraine, Drexel, Cecil 
Grace and others confirmed the possibilities of the 
flat coastal areas of Lancashire as a flying ground ; 
but whether it can compete successfully against the 
proposals for sites nearer to London is somewhat 
problematical. . 


Tue “ Y” Scueme or Navat Entry. 


There have been many schemes for naval recruit- | 
ment since the days of what may be broadly termed | 


patronage plus press gang,’ and much controversy | 
has been aroused by the details of some of them and | 
the manner in which they work out in practice ; but | 
practically all have one characteristic in common, | 
namely, the insistence on entry—or, at least, a | 
desire for entry—at an early age, so that the | 
atmosphere and background of naval life may be 
thoroughly absorbed at the most formative and 
impressionable period of a boy’s development, and 
the essential groundwork of his training may be com- 
pleted while he still retains the full eagerness and 
resilience of youth. In time of peace, there is no 
handicap to the Navy in requiring that a boy shall 
begin to prepare for entry even before he reaches his 
teens ; but the war-time need for a rapid expansion 
of personnel necessitated some more speedy method. 
This need has been met very effectively by the 
“ Y” scheme, which is the subject of a descriptive 
brochure entitled The Navy and the Y Scheme, 
published by H.M. Stationery Office on behalf of 
the Admiralty at the price of 9d. net. It is ad- 


dressed to the intending entrant rather than to his 
parents or guardians and explains how the scheme 
“ arranges for you to get the right sort of * pre-entry 


| and Mr. B. M. Thornton ; ** Notes on the Machinery 





training "—in the Sea Cadets or Sea Scouts, the Air 


that for 1944-45, of the North-East Coast Institution 
| of Engineers and Shipbuilders will be held on Friday, 
| October 20, when Sir Summers Hunter will be 
installed as President by the retiring President, 
| Mr. J. Ramsay Gebbie, O.B.E., B.Sc. Sir Summers 
| will then deliver an address. The Andrew Laing 
Lecture on ‘‘ Some Recent Technical Developments 
in Naval Construction ”’ will be delivered on Novem- 
ber 3 by Sir Stanley V. Goodall, K.C.B. On 
December 15, Professor C. E. Inglis, O.B.E., F.R.S., 
will give the Parsons Memorial Lecture, which will 
| be entitled “‘ Creep, Self-Excited Oscillations, and 
| other Problems relating to Turbine Design.” Other 
papers provisionally planned for presentation during 
|the session include “In Search of Efficiency,”’ by 
'Mr. J. S. Thompson; ‘‘ The Development of Uni- 
versity Education in Shipbuilding and Naval Archi- 
tecture,’ by Mr. E. Leslie Champness; ‘* Methods 
|and Motion Study Applied to the Shipbuilding 


| Industry,” by Dr. H. Orenstein; ‘‘ Measuring 
|Instruments for Use in Engineering and Ship- 


| building,” by Mr. B. A. Robinson; “* Launching 
| Triggers,” by Mr. H. B. Robin Rowell ; 

Propelling Engines: A Comparison of Some Alter- 
| native Arrangements,” by Mr. C. C. Pounder; 
|‘*Some Operating Experiences with High-Pressure 
| Land Boilers,’’ by Mr. R. Carstairs, Mr. P. Hamer, 


and Equipment of Tankers,” by Mr. J. N. Hendry ; 
‘* Frictional Resistance and Scale Effect of Marine 
Screw Propellers,” by Dr. G. 8S. Baker ; “* Stopping 
of Ships,” by Mr. L. R. Horne ; and “ Ship Struc- 
tural Members, Part III,”’ by Mr. C. 8. Lillicrap and 
Mr. C. J. G. Jensen. 


A Rapip Rattway-Bripce Repair. 


Gradually information is being released regarding 
the efforts demanded of those who live and work in 
‘Southern England ” to counter the effects of the 
German flying bombs. It may be said at once that 
the amount of serious interruption to ordinary work 
that the bombs caused, once arrangements had been 
made to provide warning of their approach, was 
remarkably small by comparison with the extensive 
preparations made by the enemy and the number of 
bombs discharged; but occasionally one made a 
lucky hit (from the German point of view) which 
required prompt action in effecting repairs. One 


enabling trolley-’bus services to be resumed on the 
Saturday morning. 


ArMy SiGNaLs EXHIBITION. 


It is safe to say that never before in the history 


_of warfare has so much depended on the speed and 


accuracy of signalling as in the present conflict, 
for half of the advantages of speed and striking 
power conferred by the modern mechanised forces 
are lost if close contact cannot be maintained 
between them and the directing Staff. Much of the 
development that has taken place in the equipment 
and work of the Royal Corps of Signals is almost 
completely unknown to the general public, but the 
veil is being lifted to a certain extent by the ex- 
hibition now on view at Charing Cross (Under- 
ground) Station, London. The exhibition was 
designed for the War Office by the Ministry of 
Information, much of the work of arranging it 
being carried out by men of the Signals units. It 
deals primarily with the functions and appliances 
of the Royal Corps of Signals, but may be taken as 
equally representative of the other Signals organisa- 
tions comprised in the ground forces of the Empire, 
these including the Royal Canadian Corps of Signals, 
the Australian, New Zealand .and South African 
Corps of Signals, the Indian Signal Corps, and the 
A.T.S. (Signals) units, as well as the corresponding 
units of Colonial forces and the regimental signallers 
of all arms, including the Home Guard. An ex- 
planatory panel at the entrance to the exhibition 
outlines the division of functions, the Royal Signals 
being responsible for the provision, operation and 
maintenance of communications from the War Office 
down to the armoured regiments, artillery regiments 
and infantry battalions; thereafter the responsi- 
bility passes to the regimental signallers. The 
Royal Corps of Signals also provides and operates 
the network of telegraph, telephone and dispatch- 
rider services used by the Royal Air Force overseas, 
and provides line communications overseas for the 
shore establishments of the Royal Navy. The 
exhibits include a lorry-mounted wireless equipment 
of the type used for communications between the 
headquarters of armies, corps and divisions; a 
wireless set of Canadian manufacture, as used in 
the Russian as well as the British armies ; a diagram 
showing the communications of an armoured divi- 
sion, which require some 1,500 wireless sets; a 
working exhibit of a wireless trainer; and other 
working exhibits of the apparatus used in the high- 
speed wireless links between the War Office and the 
various theatres of war. These consist of the per- 
forator, which punches holes in a tape to represent 
Morse characters ; the transmitter, sending at rates 
up to 130 words a minute ; the undulator, which 
records the received messages in Morse as long and 


outstanding instance was the demolition of the | short undulations; the reperforator, which repro- 


northern half of a bridge carrying the up and 
down fast lines of the London and North Eastern 
Railway between Liverpool-street station and Strat- 


ford, and the severance, at the same time, of the | printed characters. 


duces at the receiving station a perforated tape 
identical with that at the sending station ; and the 


printer, which translates the perforations into 


The exhibition will be open 


up and down local lines on the southern half of the | daily, including Sundays, from 9.30 a.m. to 7.30 
bridge. The bomb fell early on a Tuesday, and by! p.m. until October 1. 
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if the depth of water is sufficient to maintain the 


LETTER TO THE EDITOR. HARBOURS. height of wave. (2) Waves will break in a depth | 


of water less than 1-3 times the wave height trough 


Pp A papas LOLS aS By R. R. MIntKrn. to crest, and, more localised, in deeper water when 
AN I ah as ; two waves wheeling about the shore line come into 
70 YEARS AGO. (Continued from page 362.) phase. (3) An oscillatory wave reflected enn’ 





THe many instances of enormous masses dis- | wall to interfere with its follower forms a clapoti, 
: : turbed and dislocated by sea action are well known | (4) A vertical wall breakwater shows a totally 

Smm,—The letter on page 14 of your issue of | ¢> ai) connected with marine works, but I should | different phenomenon of wave action to that of a 
July 7, entitled “An American Locomotive of | like to recall two or three relevant items of interest, | sloping mound. (5) The mean level of an attacking 
70 Years Ago,” and the illustration of the en considering the power of waves. Sir Ernest | sea near a breakwater is higher than still water 
on a turntable are very interesting and it is grati- | Moir recounts that concrete blocks packed one on | level. (6) The swamping of the upper surface of a 
fying to receive this reminder of one of our long | top of the other in a tier of three and each weighing | wall by a cascading sea may render it a totally 
discontinued activities, namely, the building of | 49 tons, that is 120 tons in all, were washed across | immersed structure (a construction point of serious 
railway turning tables. | the deck of Dover pier, 8 ft. 6 in. above high water. | importance). (7) The pure undulatory movement 

It may interest you to know that those early |, Hindmarsh recalls that blocks of 40 tons in a | does not remain stable over a shoaling beach and 
tables consisted of four cast-iron arms secured to depth of 20 ft. to 26 ft. below low water were dis- | the height of a wave tends to increase until it 
& cast-iron centre box. The pivot on which the | turbed in heavy seas. Mr. Hill tells of the diffi-| breaks. (8) The biggest waves do not give the 
table turned consisted of a conical centre post, OM | cyity of maintaining the seaward slope of a mound | greatest shocks. (9) The time of impact at maxi- 
top of which was @ cast-iron cap carrying @ set of | breakwater of 10-ton rubble stones paved with | mum pressure is about 1/200th of a second. (10) A 
steel plates — ee — — ye | 52-ton blocks laid close and joggled together to! breaking wave striking an obstruction projects into 
iron cap res on the top steel plate, and the} 
centre box was attached to this cap. The weight | Fig.2. Degp Water 
of the table and locomotive rested on the steel | Wie ) 
rollers in turning. Building of these tables was | ‘ 
stopped when the weight of locomotives became too | 
great for cast-iron table construction. The North 
Penn RR. passenger station shown in the illustra- | 
tion was probably the one located in Sept 
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but we cannot now be sure. That road was taken 
over, as stated in the letter, by the Philadelphia and 
Reading system, now known as the Reading Com- | 
pany. 
There is in our catalogue file a copy of our 1874 | 
edition, which was given to Mr. Alexander Sellers | 
by Mr. Robert W. Asquith of England, who brought 
it here after having had it for many years. The 
catalogue mentioned by your correspondent is ono] 
of this edition. 
Very truly yours, 
Messrs. Wm. SELLERS AND CoMPANY, 











INCORPORATED, 
E. R. Harper, 
1600, Hamilton-street, Secretary. 
Philadelphia, Pa., U.S.A. 
August 4, 1944. 





OBITUARY. 


MR. A. G. SEAMAN. 


It is with regret that we record the death of | 
Mr. Arthur George Seaman, which occurred, as the | 
result of an accident, on September 7. Mr. Seaman, | 
who had been a member of the staff of the British | 
Electrical and Allied Manufacturers’ Association for | 
the past 27 years, was born in London in 1870, and | 
educated at Christ’s Hospital. After spending two! (exec) 
years in North Germany, he attended the Central form an apron in a depth of 57 ft., the slope of the | the air a large volume of water at a high velocity: 
Technical College from 1888 until 1891, obtaining | apron being 1 in 9. In heavy weather, these blocks | Petry filmed cascades of vertically projected water 
the A.C.G.I. diploma. He subsequently gained early | were washed down the slope and the rubble was | travelling at 200 ft. per second. (11) A wave broken 
experience in electrical affairs in the Electric Light | scoured out in a depth of 70 ft. at high water. | @ fraction of a second before contact with a vertical 
Department of the G.P.O., the Smithfield electric | Professor Luiggi, on the other hand, tells of rubble | face climbs up the wall with little pressure after 
lighting station, London (of which he was chief | which he had tipped in conical mounds in open sea, | contact. (12) The most severe impact is when the 
engineer), and with the organisers of the Simplex |in the Mediterranean, with the apex just below | leeward surface of the breaking wave is almost in 
electric tramway conduit system. After a period as| high water. By varying the size of the rubble, | contact with the wall. (13) In deep water each 
director of the Electric Tested Lamp Company, | after each test, he tabulated the loss of height of | particle has a circular motion with a diameter equal 
Limited, he became manager of the New Transport | the cone after storms. From this he deduced that| to the height of the wave and completes its orbit 
Company, Limited, and was co-inventor, with Mr. | the wave action diminished rapidly in power with | in a time equal to the period of the wave ; in other 
A. W. Gattie, of the Gattie-Seaman system for | depth. Professor Cagli, however, also experienced | words, the time interval between two successive 
automatically sorting goods. |in the same zone, came to the conclusion, after | crests or troughs of a wave passing a fixed point. 

After serving as manager of the British Schuckert | investigation of several notable failures of Mediter-| (14) When a deep-sea wave approaches land and 
Electric Company, Limited, for a time Mr. Seaman| ranean breakwaters, that wave power was only | the depth of water becomes less than half the wave- 
joined the British Westinghouse Electric and Manu-| slightly reduced with depth. MM. Rouville and| length, the orbits of the particles change from 
facturing Company, Limited, in 1904, becoming | Petry, who carried out researches on Dieppe, Le circular to elliptical, becoming flatter as they 
successively manager of the motor department and | Havre, and Algiers breakwaters, gave confirmation | approach shoaling water, and the bottom particles 
manager of the publicity and sales organisation.|of the severe wave action near foundation level. | move in straight lines parallel with the bottom with 
He entered the service of the Beama in 1918 and | It is worthy of note that the Brussels Maritime Con- | a to-and-fro motion. (15) Entering shallow water, 
was responsible for the reorganisation of a number | gress, 1935, resolved that it was not only the pressure | the deep-sea wave is reduced in velocity but the 
of the sections of the Association. On the setting | of the wave that has to be contended with but the | period is the same; in other words, the length is 
up of the Export Groups in 1940, he was appointed | velocity of agitation of the molecules near the bed, | decreased and the height increased, but the same 
secretary of the Electrical Machinery Export Com- where they may attain comparatively high figures. | number of waves will pass a fixed point in a given 
mittee. Perhaps his greatest success, however, lay | Thus at depths of 40 ft. and 100 ft. and waves of | time, in shallow or deep water. 
in the organisation of the three electric-welding | 20 ft. trough to crest, the molecules have a velocity| Fig. 2 shows a rubble mound breakwater capped 
sections of the Association. He was on the Advisory | of 14 ft. and 8 ft. per sec., respectively. with a block wall. The chain-dotted line shows the 
Panel on Electric Welding of the Director of Indus-| From accumulated experience, observation and trace of a 250 ft. long wave, 15 ft. high trough to 
trial Electrical Equipment, Ministry of Supply, and | research the following features of wave phenomena | crest, having a velocity of about 22 m.p-h., such 
was elected a member of the Institution of Electrical | are established : (1) waves assailing breakwaters will| as may be generated in deep water by a wind of 
Engineers in 1901. maintain their oscillatory character up to contact! Beaufort scale 6 blowing for a day or so. As the 
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wave approaches the coast and the depth becomes 
less than half the wavelength, the length and the 
velocity are decreased and the height increased, but 
the period remains constant. In 25 ft. depth, the 
length becomes 190 ft., and the height 16-3 ft., 
and in 18 ft. depth over the rubble mound and 
close to the wall the wavelength changes to 150 ft. 
and a height of 18 ft. This change in length and 
height of wave is shown by the full-line trace in 
Fig. 2. The wave is now unstable and the excess 
energy is ejected by breaking, so that the mounting 
water is projected against the wall as shown by 
the dotted lines. As Major Bagnold has shown 
experimentally, the shock pressures are severe and 
their intensity is governed by the square of the 
velocity of the wave and inversely as the thickness 
of the air cushion entrapped by the jet. Actual 
measurement of instantaneous pressures of a break- 
ing wave at about still-water level show this to be 
about 3 tons per square foot. From the above it 
will be appreciated that rubble mound breakwaters, 
particularly those with an extensive seaward slope, 
favour the breaking wave condition where the 
depth of water above the mound is less than that 
of the maximum height of wave to occur in the 
locality. Professor Luiggi, who has had a wide 
experience of this type of breakwater, devised a 
diagram of pressures, Fig. 3, page 214, for a 24-ft. 
high wave. For waves of lesser amplitude, the form 
of the diagram remains the same, but the ordinates 
are reduced in proportion to the height of wave. The 
only comment the author can offer regarding this 
diagram is that the intensities of pressures shown 
above still-water level are highly probable, but 
they are not simultaneous, while below still-water 
level they do not coincide with established fact as 
already adumbrated. At all events, what we do 
know about wave action seems to show conclu- 
sively that the less extensive the slope of the mound 
the more stable the breakwater. 

The wave action in the case of vertical wall 
breakwaters is very different from that of rubble 
mounds with easy slope. Here the waves can 
approach the breakwater without losing their oscil- 
latory character, but on striking the wall they 
climb up above the deep water wave height and 


on reflection fall back to interfere with the following | 
| the clapotis. At Dieppe they found that the pres- 


wave. This brings into being a new form of wave, 
the clapoti, of which the height is greater than the 
height of the generating wave. This is shown in 
Fig. 4, where the full line trace shows the clapoti 
surface at maximum height at the wall and the 
dotted line, in the trough, at minimum height, 
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r and r’ are the radii of the elliptical trajectories of 
the molecules. 

Sainflou in a brilliant paper on wave action in 
Annales des Ponts et Chaussées, 1928, IV, submitted 
that the above analysis was only suitable for waves 
of small height in proportion to their length and 
would not satisfy the actual clapoti effect. He had 
observed, in common with most engineers of marine 
works, that there was a considerable heaping up of 
assaulting waves on an obstruction ; in other words, 
that the mean level of the sea at the wall was 
above still water level. He therefore investigated 
the problem from that angle and arrived at the 
following variation of the above. 
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where the symbols are as before, and the surface 
of the wave is an elliptical trochoid of which the 
mean level is raised above still water level by 
ah? 2a7H 

He further shows that the agitation of the mole- 
cules in the trough of the clapoti and well below 
the surface near the bottom is considerable, the 
former having a curved to and fro motion (switch- 
back) and the latter a straight to and fro motion. 
The maximum turbulence occurs about a quarter 
of the wavelength from the wall. The measure- 
ments of actual clapotis by Rouville and Petry on 
the Dieppe breakwater generally confirm the con- 
clusions of Sainflou regarding the surface trace of 


sures on the wall were sensibly those due to the 
hydrostatic heads at maximum and minimum 
height of the clapoti above still water level; that 
is, the increase or decrease of pressure from still 
water pressure was due to the rise and fall of the 


at the wall. Midway between these two points on | wave in contact with the wall. 


the wall the line CC is the effective mean height 
of sea level at the wall, whereas DD is the still- 
water level in depth of water H. The increase of 
height of sea level = Ap. 

Boussinesq, in 1869, analysed wave action and 
laid the basis for a later more practical investigation 
by Sainflou. Taking the level of still water as the 
z axis and the depth as the y axis, then, for a 
cylindrical wave form and the interference of two 
waves of the same period, length and height, one 
of which has been reflected from a vertical wall, 
thus forming a clapoti :— 
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where z, and y, are the co-ordinates of molecules at 
still-water level; x and y are the co-ordinates after 
time t, L = length of wave crest to crest, r = radius 
of the circular orbit described by the molecule = 
2a zs 
he U 


, h=height of wave trough to crest, 


and z, = vertical distance between centres of sur- 
face molecule and the one considered, 
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For a wave in limited depth and losing the 
cylindrical form as outlined above :— 
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(To be continued.) 





NOTES FROM SOUTH AMERICA. 


THERE is increasing evidence that North American 
commercial circles anticipate considerable intensifica- 
tion of trade between Latin America and the United 
States after the war, the Southern American countries 
having accumulated large gold and dollar balances 
for the purchase of United States machinery, equipment, 
transport material and consumer goods which have not 
been obtainable in sufficient quantities during the 
war, while the United States demand for raw materials 
which will be required by their expanded industries 
is likely to be even larger than before the war. 

With regard to the export to Latin America of idle 
industrial machinery, the United States Office of 
Exports has granted a large number of permits for 
this purpose since the scheme was first announced 
early in 1943, and such exports have included complete 
factories and machinery for cement, textiles, steel and 
copper industries. The conditions stipulated that the 
equipment must be available at a reasonable price and 
the machinery unsuited for conversion to the war 
industry in the United States ; that the manufactured 
articles must be produced with raw materials easily 
obtainable in the country concerned; and that the 
establishment of the industry for which the machinery 
is destined must not depend on a high tariff, so that 
it should not be necessary to adopt a tariff wall for its 
protection. The success experienced in placing such 
machinery, it is reported, has led the United States 
Inter-Departmental Clearance Committee on the 


Exportation of Idle Industrial Machinery to recom- 
mend that in future such exports should be effected 
through the usual trade channels instead of continuing 
under Govergment control. 

War news favourable to the Allies, coupled with the 
Argentine Government's policy of keeping down prices, 





is tending to reduce activity in the retail trade in 
Argentina. During the past few months, there has 
been a complete absence of supplies from the United 
Kingdom to Argentina of rough goods;such as coal 
petroleum and iron. With reference to the recent, 
decree providing for the protection of Argentine 
national industries, which is linked with the avowed 
policy of national defence through the building up of 
a local armaments industry, there have been further 
important developments towards creating a powerful 
domestic heavy industry. On July 21, an agreement 
was signed between the Ministry of Agriculture and 
the firm of Loma Negra 8.A., Compajiia Industrial 
Argentina, whereby experiments will be carried out in 
producing simultaneously Portland cement and pig- 
iron in the furnaces of the Loma Negra factory at 
Olavarria, in the west of Buenos Aires Province. A 
decree of July 17 approved the purchase by the Depart- 
ment of Military Factories of the plant in Avellaneda 
belonging to the Sociedad Electro Metalairgica Argen- 
tina §8.A. (S.E.M.A.). With this operation the Depart- 
ment of Military Factories is able to complete in its 
own establishments the entire process of manufacture 
of munitions of war. The announcement was made on 
July 13 of the formation of a mixed company, partly 
Government-owned and partly privately-owned, for 
the production of ferrous alloys and special steels. 
The new company will be formed by the Department of 
Military Factories and the firm Industrias Termo- 
eléctricas S.R.L., of Rosario, and also a group of private 
shareholders. The capital will be 500,000 pesos, of 
which 200,000 pesos will be provided by the Govern- 
ment, 200,000 pesos by Industrias Termoeléctricas 
and the remaining 100,000 pesos by the other 
shareholders. The plant will be set up in the 
district of Rio Tercero, in the province of Cérdoba. 
It was further announced on July 28 that the Depart- 
ment of Military Factories would call for tenders by 
October 2, 1944, for the creation of similar mixed 
companies for the installation of two or more plants 
for smelting copper ore from the province of Mendoza, 
and also one or more plants for the extraction of metallic 
copper. It is proposed to arrive gradually at a pro- 
duction of 12,000 tons of fine copper. 

Finally, it was announced, on July 31, that the 
Argentine Government had approved a proposal of 
the Federal Commissioner in charge of the State Rail- 
ways, to build a factory for manufacturing heavy rail- 
way material. The factory will be built on land 
belonging to the State Railways at Cérdoba, as an 
annexe to the main railway workshops, and will pro- 
duce mainly tyres and axles for locomotives, coaches 
and wagons, and rolling stock ; it will also undertake 
repairs. The State Railway workshops have already 
built both locomotives and. coaches. The announce- 
ment added that, once the factory is working, ‘‘ there 
will be no repetition of the unfortunate position in which 
Argentina was placed through dependence on foreign 
heavy metallurgical industries.” 

In Brazil, it is expected that the increased indus- 
trialisation and railway construction which should 
result from steel output at the new national plant at 
Volta Redonda will stimulate considerably the imports 
from the United States of locomotives, wagons and 
other goods. Already, Brazil’s production of 59,247 
tons of pig iron during the first quarter of 1944 was 
greater by 50 per cent. than that for the corresponding 
period of 1943; steel ingot production increased by 
31 per cent. to 46,957 tons ; and that of rolled steel by 
44 per cent. to 39,384 tons. The output of the Belgo- 
Mineira plang represented, respectively, 42 per cent., 55 
per cent., and 53 per cent. of this year’s total national 
production of pig-iron, steel ingots and rolled steel. A 
recent Brazilian decree increased the capital of the 
National Steel Plant from 500 million to 1,000 million 
eruzeiros. The technical director of this concern 
recently issued an exposition of its programme which 
contained some interesting observations. When decid- 
ing to start this project, he said, the Federal Govern- 
ment aimed at not disturbing the operations of existing 
charcoal-burning steel plants in Brazil, for which reason 
it was decided to undertake the manufacture of products 
not turned out by such plants. The locality chosen for 
the steel plant (the Parahyba valley) was destined to be 
the centre of Brazilian heavy industry, because the 
principal consuming markets were situated nearby, 
around the ports of Santos and Rio de Janeiro, and the 
coal for the plant would have to come by sea; this 
locality was equidistant from the raw materials required 
and from the central point of the available transport 
systems. The working of the plant would be based on 

e sole use of Santa Catharina coal. War conditions 
had not only caused an increase in the cost of material 
and labour for the plant, but had also led to its pro- 
gramme being amplified; additiona] plants, including 
one for the distillation of tar, were being constructed, 
complete installations for washing coal set up, and a 
power plant erected to transmit electricity to different 
plants in Santa Catharina. Two-thirds of the equip- 
ment to be imported from abroad had already arrived 
in Brazil, and the remainder was being shipped. The 
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services of foreign technicians, on the same lines as had | 
been employed in other industrial countries, was recom- | 
mended. Production at the plant was expected to | 
start early next year. 

A further Brazilian decree increases the capital of the 
Companhia Vale do Rio Doce 8.A. (which took over the 
Itabira iron mines) from 200 million to 300 million | 
cruzeiros. A hydro-electric plant is being constructed | 
in the State of Minas Geraes, with a capacity of 
11,500 kW and at a cost of 60,000,000 cruzeiros, to 
furnish electricity to the State capital as well as to the 
mines worked by the Companhia Vale do Rio Déce. 
Prior to his recent visit to the United States at the | 
invitation of the North American authorities, the 
Brazilian Minister of Agriculture informed the Press 
that Brazil intended to establish at the Paulo Affonso 
Falls on the Sado Francisco River an undertaking 
similar to the Tennessee Valley scheme for the utilisa- 
tion of hydro-electric power and for rural electrification. 
According to an official source, the construction of a 
5,000-h.p. electricity plant had been started already at 
the Paulo Affonso Falls, to supply electricity to a farm 
colony nearby and power for the construction of a much 
larger plant which would rank, after the Cubataéo plant 
in the State of Sio Paulo, as the second largest in 
Brazil. The Brazilian Government had authorised the 
expenditure of 4,500,000 cruzeiros on this work out of 
the total allocated to the Ministry of Agriculture under 
the special Five-Year Development Plan. Before leav- 
ing the United States to return to Brazil, the Minister 
of Agriculture told Press representatives that the 
development project would be undertaken in the Sao 
Francisco River Valley, and also that it was possible 
to introduce into Brazil not only farm mechanisation, 
but also rural electrification. A decree has been signed 
authorising the Ministry of Transport and Public Works 
to spend 48,500,000 cruzeiros for improving the naviga- 
tion, shipping and warehousing facilities on the Sao 
Francisco River. 

The President of Brazil has approved a recom. 
mendation of the Minister of Finance that a rebate of 
50 per cent. should be allowed in the Customs duties on | 
coal imported for the manufacture of gas, and that this 
exemption should remain in force for the duration of 
the war, or until such time as national coal is available 
in the requisite quality and quantity. The Minister of | 
War has ordered the issue of permits for the import of 
manufactured explosives to be suspended for the | 
remainder of the current year. As from January I, 
1945, applications for permits to import dynamite | 
and other manufactured explosives used for mining | 
purposes must be accompanied by proof that at least 
an equal quantity of such material has been purchased | 
from the national industry. Every six months, starting | 
from next year, the Directorate of War Material is to 
suggest a reduction in the quota of imports of dynamite 
and other manufactured explosives, provided the 
national industry is able to supply such material, so 
that internal markets will eventually become supplied | 
by the national industry. 

With reference to Brazil's recent negotiations with 
the United States for the purchase of textile machinery, 
Brazilian requirements of spindles are placed at 
9,000,000, of which 2,500,000 would be for re-equipment 
of the present industry and the remainder for supply 
over a period of 12 years; at present, the industry 
has about 3,000,000 spindles, of which only 500,000 
are working efficiently. Brazil has placed orders in 
the United States for a large quantity of lorries, mainly 
of 1} tons to 2 tons capacity, to include some specially 
suited for hilly districts. United States manufacturers 
of such vehicles expect to be able to produce them for 
civil use within three months after the collapse of 
Germany. It is anticipated that, when United States 
automobile exports are resumed, Latin-American 
countries will take a larger proportion of the total 
produced than before the war. A recent Brazilian 
decree approved a Four-Year Railway Plan for railway 
construction to link North and South Brazil at an 
estimated cost of 665,000,000 cruzeiros. Expenditure | 
on the plan for the current year is to be met out of 
funds already earmarked for this purpose, plus a special 
credit of 60,000,000 cruzeiros authorised under the 
decree. 

With reference to the special Plan of Public Works 
which the Chilean Government intends to submit to 
Congress, the first draft of the project contemplates an 
annual expenditure of 500 million pesos for the years 
1945 to 1950, distributed as follows :—Hydro-electric 
works, irrigation and waterworks, 120 million pesos ; 
roads and bridges, etc., 120 million pesos; improve 
ments and repairs to railway tracks, railway buildings 
and equipment, 70 millions ; reservoirs, drainage, etc., 
60 millions ; port works, 60 millions ; public buildings, 
etc., 60 millions ; military barracks and establishments, 
10 million pesos. The Chilean State Railways have 
been authorised by the Government to place orders in 
the United States for freight cars to the value of 
149 million pesos. The acquisition of this rolling stock 


will be effected under an Export-Import Bank credit 
for 5,000,000 U.S. dollars. 
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WORKSHOP MICROSCOPE. 


For many purposes in engineering workshops a greater 
| degree of magnification than is provided by a hand lens 
isdesirable. Messrs. Machine Shop Equipment, Limited, 


Allington House, 136-142, Victoria-street, London, 
S.W.1, have, therefore, developed the compact work- 
shop microscope shown in the accompanying illus- 
tration. It will be obvious that the microscope is in- 
tended to be applied directly to the part to be examined, 
since the stage and reflector of the conventional micro- 
scope are not provided, but it should be explained that 
the area under examination is illuminated by a self- 
contained lamp situated in the base of the instrument. 
The light is directed downwards on to the surface 
between the projecting feet of the base directly 
under the objective. The magnification is 40 and 
the field of view is about 0-20 in. in diameter. Although 
shown as seated on a flat surface, the instrument can 
be used on cylindrical surfaces of all but small dia- 
meters since the underside of the base is formed with 
a V-groove, ground and plated with hard chromium. 
The optical system consists of a 1j-in. objective 
and a micrometer eyepiece, the latter containing a 
scale graduated in 100 divisions of 0-001 in., so that 





as 0-00025 in. can be 


as small 
estimated. The eyepiece can be independently focused 
and a perfectly sharp image of the scale can thus 


differences in size 


be obtained. Alternative methods of illumination are 
provided. When the microscope is to be used in 
situations where no electric current is available, the 
instrument is made self-contained by using a stan- 
dard No. 8 dry battery. This is inserted in the base 
in an inclined socket which can be identified in the 
illustration by the knurled cap seen to the right. 
The small knurled screw seen below the cap is a lock- 
ing device. The light is controlled by a press-button, 
which can be seen projecting from the objective focusing 
screw on the top of the instrument pillar. When 


alternating current at from 210 to 250 volts is available, | 


a long flex with a plug to fit a standard lampholder 
and having a small transformer attached, is employed, 
the battery being removed and the flex connected by 
a simple plug which occupies the battery socket. The 
outfit, which contained in a neat Rexine-covered 
felt-lined case, comprises the “‘ M.S.E.”’ microscope, 
a battery unit, a plug-in unit with 6 ft. of flex and 
transformer, and two spare bulbs. The illumination 
from the bulb is oblique, thus showing surface irregu- 
larities effectively. The height of the microscope, in 
is 9 in 


18 


use 








Factory HEATING STOVES.—Since a description of the 
Air-flow factory-heating coke-fired stove manufactured 
Messrs. Tangyes, Limited, Cornwall Works, Bir- 
mingham, was given in the issue of ENGINEERING for 
December 13, 1940, vol. 150, page 476, the firm have 
developed a smaller size and devised suitable burners for 
gas-firing as an alternative to coke. Particulars of these 
additions are given in a brochure, Publication No. 614, 
recently issued by the firm. 


by 
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NOTES ON NEW BOOKS. 


Porcelain and Other Ceramic Insulating Materials. 
Vol. I. By Dr. Lye. Enngst Rosmenruar. London: 
Chapman and Hall, Limited. [Price 28s. net.} 


Tus is the first of two volumes designed to cover the 
manufacture and use of ceramic insulating materials, 
and deals with the raw materials, manufacturing pro- 
| cesses, testing, and characteristics of such insulators . 
| the second volume is to be devoted to their electrical 
|applications. The author was formerly technical 
| director of the Rosenthal Insulator Company ani has 
studied this branch of manufacture for more than 
30 years in the United States, Russia, France and 
Germany, as well as in England, where he is now 
engaged as a consultant to various British firms. His 
book reflects this varied experience in its wide scope, 
and draws upon German, British and American pra 
tice for its illustrations ; but the author has evidently 
found the task of compressing the text into some 
280 pages to be a difficult one, with the result that 
those readers who are experienced in particular branches 
of the industry are likely to wish that he had gone 
more deeply into their own peculiar problems. To the 
engineer, however, and especially the electrical engineer, 
who wishes to acquire some general knowledge of the 
subject, not too closely detailed but dependable on 
those details which are discussed, the book should 
prove eminently satisfactory as a guide to the methods 
of manufacture and hence to the possibilities and 
| limitations that a designer of electrical plant should 
bear in mind, It is well illustrated and reasonably well 
indexed. Some readers might prefer to have the 
bibliographical references grouped instead of being 
| inserted in parentheses, scattered throughout the text ; 
| but, to those who read conscientiously, this is a small 














matter. We shall await the second volume with 

interest. 

Higher Control in Management. By T. G. Rose, 
M.1.Mech.E., M.I.P.E. Fourth edition. London 


Sir Isaac Pitman and Sona, Limited. [{ Price L5s. net.) 


THE average engineer studies management only when 
| he is forced to do so, either by the requirements of 
institution examinations or because he has attained by 
|the conjunction of circumstances to such a 
managerial position that the need for further study is 
impressed upon him. In either case, he will be critical 
| of those who write of management merely in the 
abstract or from a purely commercial standpoint, not 
obviously related to his own environment or based 
upon a first-hand knowledge of the engineering industry. 
This, no doubt, is one reason why Mr. Rose's manual, 
first published ten years ago, has now reached its fourth 
edition ; for the author is a practical engineer who 
| gained much of his experience in a branch of mechanical 
engineering—the manufacture of type-setting machines 

which presents some particularly complex production 
problems. Moreover, he writes clearly and attractively, 
and can claim that, while the method he puts forward 
“has been adopted, either partially or in its entirety, 
by a number of concerns, no case has yet come 
to his attention in which it has failed in its purpose, 
nor has any part of it been shown to require modifica 
| tions of any importance.” The present edition of the 
| book includes certain additions, notably in the chapters 
on “The Technical Position" and “ The Trading 
Position,” the better to enable the owners or directors 
(to quote the introduction by the late Mr. A. H. 
Pollen) to be “ kept steadily and exactly informed of 
| the progress or retrogression of each of the separate 
| policies the board has instructed the management to 
| pursue.” 


sub 


| 


Dr. A. C. Watsnaw. Second 


| . 
Heat Engines. By 
Longmans, Green and Company 


edition. London : 

[Price 8s. 6d.) 
As originally published in 1938, this text-book was 
designed to serve as an introduction to the subject, 
|for the use of students preparing for Part I of the 
| Final B.Sc. examination. Its scope is rather more, 
therefore, than that required for the Ordinary National 
| Certificate, for which, however, it will be found equally 
| serviceable. Comparatively little alteration has been 
made in the text in preparing this second edition, 
wherein, the author points out, “* the B.Th.U. has been 
|used throughout and only a mere mention made of 
the dying C.H.U.”; which suggests, or revives, the 
| question whether the time is not now ripe to abandon 
the awkward term “ B.Th.U.” also, and to revert to 
|the simpler “ B.T.U.,” since the “ Board of Trade 
| Unit” of electrical energy has disappeared from 
| technical currency. The book contains a large number 
| of worked examples and test questions, and the author's 
line diagrams are generally clear; but some of those 
borrowed from other sources have been reduced to 
the point of losing much of their utility. 
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THE MANUFACTURE OF INSTRU- 
MENT HAIRSPRINGS. 


Smauu electrical measuring instruments have been 
required in great quantities for many war purposes 
and most of them employ hairsprings to control the 
movement of the rotatable element and provide an 
electrical connection. Early in the war there was 
difficulty in obtaining sufficient hairsprings of the 
right quality, and, therefore, consideration was given 
by Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, 17, to the possi- 
bility of meeting the needs of their meter department by 
producing hairsprings themselves. A method was 
evolved for doing this and satisfactory springs have 


now been in regular production for over two years. | 
An article by Mr. J. W. Whittaker in The Metropolitan- | 


Vickers Gazette describes the processes employed, using 
strip material about 0-001 in. thick made of phosphor- 
bronze or cadmium-copper alloy. 

The correct length of strip is measured off by wind- 
ing it from a reel round two vertical pegs, the space 
between which is made equal to twice the length of 
strip required to form one spring. There is thus 
enough strip in one complete turn round the pegs to 





make four springs. To enable the strip to be wound 
‘solid’ on the mandrel, several springs are made 
together. If, for instance, the space between the turns 
is to be 0-008 in., and the strip is 0-001 in. thick, eight | 
springs would be wound simultaneously. This necessi- 
tates making two complete turns round the pegs men- | 
tioned above. The four straight lengths of strip | 
stretched betweeh the pegs are pinched together in | 
the middle by forceps and introduced into a slot | 
0-005 in. wide cut across the end of a mandrel mounted 
with its axis parallel to the pegs and midway between 
them. Threaded on to the mandrel is a barrel in the 
form of a solid cylinder recessed at one end to a depth 
equal to the width of the strip, and to a diameter 
equal to the finished diameter of the hairspring. As 
the barrel diameter is in excess of the hairspring 
diameter, a raised lip is formed round the space to be 
occupied by the springs. Slots, also 0-005 in. wide, 
are cut in this lip at diametrically opposite points, and 
the four lengths of strip are fed into these as well as 
into the slot in the mandrel. The barrel is fixed to 
the table on which the pegs are mounted, and its 
slots are in the same straight line as the two pegs. 
The mandrel can be turned by hand inside the barrel. 
Before it is turned, however, a cap with a bayonet-catch 
fastening is put over the barrel and the strip is cut 
through with scissors at the points where it passes 
round the pegs. By turning the mandrel the strip is 
drawn through the slots in the barrel and wound up 
in the form of four double hairsprings. These are 
heat treated while inside the barrel so that they retain 
their shape when taken out. The strip occupying the 
slot in the mandrel is cut through at the centre to 
divide the four double springs into eight single ones, 
which are then separated out. 

The heat treatment of the springs has to be carried 
out between the relatively close limits of 330 deg. C. 
and 350 deg. C. in order to give the springs the requisite 
temper. The temperature employed leaves the springs 
with a slight tendency to open out when they are 
removed from the barrel, so that they are easy to 
separate and will be elastic over the working range of 
stress. The temperature of heat treatment is high 
enough to cause oxidation if the air has access to the 
springs, and it is therefore necessary to heat and re- 
cool them in an atmosphere of practically pure nitrogen. 
To deal with the springs continuously at a sufficiently 
rapid rate, the barrels containing them are inserted 
several at a time into “ carrier tubes,” which are about 
3 in. long and rather less than an inch in diameter. 
These are placed in an oven in the form of a tube of 
stainless steel or some other non-oxidising material 
through part of which a heating current of 80 to 100 
amperes is passed. The carrier tubes are pushed slowly 
through this oven, one behind the other. The carrier 
tubes are introduced into the oven through a rubber 
seal or gland and are ejected through a similar device. 
Nitrogen, from which all traces of oxygen have been 
removed by passing it over heated copper turnings, 
is fed into the oven, the leakage from which is com- 
paratively small owing to the seals However, each 
carrier tube is provided with a small hole at its trailing 
end, so that the air inside it can be driven out by 
nitrogen while it is passing into the oven. To dis- 
charge all the residual air in the carrier tubes and 
barrels in this way would necessitate an extravagant | 
use of nitrogen, and of copper turnings to purify it. 
Therefore a small amount of hydrogen is admitted with 
the nitrogen, and this reduces any oxide produced in 
the barrels. The hydrogen is obtained by passing a | 
proportion of the incoming nitrogen over a solution of | 
ammonia and water in a closed vessel. The iron tube | 
of the purifier acts as a catalyst, and without being | 
affected itself, breaks the ammonia down to three parts | 
hydrogen and one part nitrogen. By this means the | 
amount of nitrogen required is kept quite small. 
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LABOUR NOTES. 


A MoTION by the employees’ side that the national 
minimum wage be increased to 41. 10s. a week was 
considered at a meeting of the Agricultural Wages 
Board last week. The case for the increase was pre- 
sented by Mr. Holmes of the National Union of Agri- 
cultural Workers and Mr. Hodgson of the Transport 
and General Workers’ Union, who emphasised the 
disparity which still existed between agricultural 
wages and wages in other occupations. Wages in 
other occupations were quoted which showed-that the 
rates for unskilled workers were higher than those for 
agricultural workers. Moreover, it was urged, the 
agricultural worker was a skilled man, and his wages 
had, therefore, to be comparable with those of other 
skilled workers. The total output of the agricultural 
industry had increased; so had the output of the 
employee, and farmers could afford to pay the in- 
crease on present prices. 





Mr. Gibbard, of the National Farmers’ Union, 
replying, said that the appointed members on the 
board awarded an increase of 54. a week in the minimum 
rate last year. The cost of living had remained con- 
stant and gave no justification for any increase. Agri- 
cultural wages had, in fact, shown an increase of 
87 per cent. since 1939, whereas the increase in the 
same period in all other industries, was only 43 per 
cent. Further consideration of the motion was 
adjourned until October 4. 


Speaking at a delegate meeting of the National Union 
of Foundry Workers in Morecambe, Mr. Lowe, Mid- 
lands Organiser, said that he had advised his firms 
to stand off craftsmen with 20 years to 30 years’ 
experience before dilutees who had not finished their 
apprenticeship. The dilutees were to be preferred, he 
believed, to the men who had always been a menace— 
the men they could not get into any organisation. 
Numbers of the dilutees had become militant mem bers 
of this union and many of them shop stewards. 





The Metal and Engineering Section of the Transport 
and General Workers’ Union states, in the September 
issue of the Record, that along with the National Union 
of General and Municipal Workers, they have been 
discussing wages and conditions in the wire-rope 
industry. Representatives of the unions’ met repre- 
sentatives of the Wire Rope Manufacturers’ Federa- 
tion, and it was jointly agreed to take the matter to 
arbitration. The tribunal did not agree to the unions’ 
claim, and, as a result, the employers asked for an 
agreement and also for a method of carrying on negotia- 
tions under it. ¥ 

The rates offered were, for men, all in, 72s., and, 
for women, all in, 47s. 6d. ‘* Although,” the state- 
ment in the Record continues, “‘ these terms have been 
accepted by another union, and their acceptance used 
against us in the arbitration proceedings, we refused 
to accept them, and made counter-proposals which 
were of more advantage to the workers. The employers 
would not agree to them, but we understand that they 
are making enquiries as to the rates paid in other 
industries. There is a possibility that negotiations 
will be re-opened.” a 

The Metal and Engineering Section also reports 
that arising out of the settlement in the engineering 
industry on the wages of women and girls, it has 
become necessary to review the wages position of all 
under adult age, of either sex, in the shipbuilding in- 
dustry. A claim for improvement is under con- 
sideration with a view to the making of an application 
to the Shipbuilding Employers’ Federation. 





In July, 41 new members were admitted to the 
United Patternmakers’ Association, and the total 
membership at the end of the month was 13,884. 
During July, 20 members were paid trade benefit, 
259 sick benefit, and 646 superannuation benefit. 


The Negotiating Committee of Light Castings Unions 
and the Light Castings Ironfounders’ Federation met 
at Glasgow on July 12 for the purpose of considering 


year, Mr. George Bell, the general secretary, says :— 
“ During the three months the secretaries of some of 
our affiliated societies have felt the force of high- 
pressure amalgamation policies through underground 
and disruptive methods among the rank and file of 
their membership, and consequently have sought the 
assistance of the Federation. In most cases, a detailed 
report of the occurrences to the principal officers of 
the offending unions has been effective. Trade union 
secretaries, especially those who have been appointed 
recently, may be reminded that their organisation, 
however small or large in industry or membership, 
have equal legal status with other unions.” 


According to the New York correspondent of The 
Daily Telegraph, Mr. Edwards, chairman of the British 
Trades Union Congress and General Secretary of the 
Mineworkers’ Federation of Great Britain, now in the 
United States, as the guest of Mr. John Lewis, the 
American miners’ leader, did not accuse the British 
consumer authorities of suppressing news of American 








coal production, as he is alleged to have done. He 
agreed with complaints of the American miners’ leader 
that little information had been printed, but he 
explained that that had just happened. 


Last week, it was officially denied in London that 
equipment for opencast coal-mining, valued at 
3,000,0001. and supplied by the United States under 
Lend-Lease, is lying idle in British coalfields. That 
was, in effect, the reply of the Ministry of Fuel and 
Power to the assertion of the American Mineworkers’ 
Journal that the equipment was not being used. 
“The allegation,” the Ministry said, “is entirely 
without foundation. We refer you to the report of 
the United States Coal Commission which recently 
visited this country. It stated “The British are making 
excellent use of American strip-mining, open-cast 
machinery for increasing coal production to ease Allied 
fuel shortage and hasten victory by increasing British 
coal production.’ ” 





The Industrial Production Co-operative Board, 
established in Canada in January this year, has made 
considerable progress in assisting employers and 
employees in the formation of labour-management 
committees. By the end of April, nearly 200 labour- 
management production committees had been reported 
to the Board. The Board has held a number of meetings 
at which information has been made available concern- 
ing not only the operation of joint committees in 
Canada, but also the work of similar committees in the 
United States and in Great Britain. The activities of 
the Board itself have included advice to individual 
production committees by making available the services 
of a field staff consisting of nine men located in Toronto, 
Montreal, Winnipeg, Vancouver, Fredericton and 
Sydney, by the publication of a guide book for labour- 
management production committees entitled ‘‘ Victory 
in the Making,” by arrangements for the showing of a 
film on joint production committees, and by the issue 
of a monthly bulletin to all labour-management pro- 
duction committees known to the Board. 





The Wages and Hour Division of the United States 
Department of Labour have completed, more than a 
year in advance of schedule, their programme of estab- 
lishing a 40 cent an hour minimum for workers covered 
by the Fair Labour Standards Act. The Fair Labour 
Standards Act, which came into effect in October, 1938, 
was designed to bring about by 1945 a minimum 
hourly wage of 40 cents for workers covered by the 
measure. The Wage and Hour Division has now issued 
the two final Orders necessary to complete the pro- 
mme. As a result, more than a million and a half 
workers in the last groups to come under the Acts 
received direct pay increases on July 17 as their mini- 
mum wage was raised. The Orders apply to workers 
in finance, insurance, real estate, motion pictures, and 
miscellaneous industries and communications, utilities, 
and miscellaneous transport industries. 





According to a statement by the Department of 
Labour, the Fair Labour Standards Act has benefited 
millions of workers in the course of its operations by 
gradually increasing the minimum wage, first to 








the wages question. On behalf of the Federation, 
Mr. W. R. Blair eventually made the following offer :— | 
4s. per week for all adult male workers and 4 pro- | 
portionate amount for youths, and 2s. a week for all | 


women workers over 21 years, and a proportionate | 
| amount for those under 21 years. The offer to women | 


| 


workers was declined and 3s. asked for. Finally, it | 
was agreed that the 2s. be increased to 3s. The transfer | 


from bonus to basic rate was discussed, as it affected | 
the piece workers, and it was eventually adjourned. 





Writing in the report of the General Federation of | 


| Trade Unions, for the second quarter of the current 


| 25 cents in 1938 and then to 30 cents in 1939, and also 


by ensuring the restitution of illegally withheld wages. 
During the current year, for example, wages thus 
recovered are expected to amount to approximately 
17,000,000 dols. In issuing the new Orders, the 
Administration of the Wage and Hour Division said :— 
“ After the war, the minimum will be of increasing 
importance. After the last war, there was no anchor 
by which wage slashes could be held in check and the 
result was disastrous. This time mimimum wage rates 
and payment of overtime after 40 hours must be 
enforced. The Fair Labour Standards Act can be the 
foundation of a stable post-war wage structure.” 
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EFFECTS OF PRECIPITATION 
TREATMENT OF MAGNESIUM- 
ALUMINIUM ALLOYS.* 

By F. A. Fox, M.Sc., and E. Larpngr, B.Sc. 


THE magnesium-aluminium binary diagram has been 
studied by many workers, including Grube, Hanson 
and Gayler, and Hume-Rothery and Raynor. 
solid-solubility curve has also been investigated, and 
this work has firmly established the existence of a 
curving solubility line of the usual kind associated with 
a precipitation-hardening system. This solubility 
change has been utilised for many years for the im- 
provement by heat-treatment of the commercial 
magnesium alloys, which closely resemble binary 
magnesium-aluminium alloys in constitution and 
behaviour. The pseudo-eutectoid form of the pre- 
cipitated beta phase has been noted, and also that of 
a grain-boundary precipitate. There has been, how- 
ever, no systematic study of the metallography of the 
numerous forms of the precipitate and no attempt to 
ascertain their interrelation. The work which is now 
described had the double purpose of investigating the 
metallography of the precipitate and of ascertaining 
whether any one particular form was to be desired or 
was to be avoided from the point of view of its influence 
on the mechanical properties of a typical commercial 
alloy. 

Metallographic Examination.—The specimens used in 
this investigation were binary alloys of magnesium with 
4, 6, 8, 10, and 12 per cent. aluminium, prepared from 
commercially pure magnesium (purity 99-8 per cent.) 
and aluminium (purity >99-8 per cent.). The actual 
analyses are given in Table I. 








TABLE I.* 
| eee ea Si, Cu, Mn, 
Per Cent. | Per Cent. Per Cent. Per Cent Per Cent. 
4-2 | <0-1 | 0-03 0-07 0-02 
6-3 <0-1 | 0-02 0-02 0-04 
8-2 <O-1 0-03 0-02 0-03 
10-1 | <0-1 0-02 0-02 i 0-02 
12-0 <0O-1 0-04 0-03 0-06 
| 
* Other elements: Fe < 0-04; Sn < 0-03; Pb 0-05 and 


Ca < 0-005 per cent., in all cases. 


Specimens for metallographic examination were cut | 
from sand-cast D.T.D.-type test-bars and were 1 in. in | 


diameter and # in. thick. Two specimens of each 
alloy were used for each precipitation temperature, one 
specimen being air-cooled and the other 
quenched from the solution-treatment temperature. 
The solution treatment given was usually the standard 
one of 8 hours at 385 deg. C. plus 16 hours at 420 deg. C., 
but in some cases (which are indicated), with alloys 
containing above 8 per cent. aluminium, solution 
treatments of 112 hours at 420 deg. C. were given. 
Solution treatments were carried out in an atmosphere 
generated from sulphur, using an atmosphere-circulat- 
ing furnace controlled to +- 2 deg. C. 

The procedure adopted was to subject a batch of 
solution-treated specimens of different aluminium con- 
tents to precipitation treatment for a given time, to 
examine them microscopically, and then to carry out 
further treatments on the same specimens. Precipita- 
tion treatments which ranged over temperatures from 


130 deg. to 250 deg. C. were carried out in a thermo- 


statically controlled electrically heated oven, giving an | 
accuracy of rather better than + 5 deg. C. Usually | 
specimens were subjected to precipitation treatment for 
6-hour periods (and multiples of this time), but in the case | 
of the alloys with 8 per cent. and 12 per cent. aluminium 
the precipitation was studied in greater detail in the 
early stages, and treatments of 5, 10, 15, and 30 minutes 
and 1 hour, 2 hours, and 4 hours were carried out. 
Treatments of up to 30 minutes were conducted in 
an oil bath; in a few cases these were given for longer 
times also. Specimens were allowed to cool naturally 
in air after precipitation treatment. Except where 
otherwise stated, the etching reagent employed was 
2 per cent. nitric acid in alcohol. } 

According to the magnesium-aluminium equilibrium 

diagram, at the eutectic temperature of 436 deg. C. 
‘ a solid solution containing approximately 12-6 per 
cent. aluminium is formed; this solid solubility falls 
rapidly with decreasing temperature to about 2-6 per | 
cent. at 150 deg. C. In the sand- or die-cast alloys 
of magnesium and aluminium, small particles of beta | 
phase were produced during solidification when the 
aluminium content was approximately 2 per cent. 
Above this, the amount of beta phase was roughly 
proportional to the amount of aluminium in the alloy. 
This, of course, was only true when the alloys were 
cast under similar conditions. 

With alloys of low and moderate aluminium content 

















* Paper, entitled “ An Investigation of the Effects 
of Precipitation Treatment of Binary Magnesium-Alumi- 
nium Alloys,” presented before the Institute of Metals 
on Wednesday, March 15, 1944. 
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about 14 per cent.), the beta phase did not!and 6 per cent. aluminium showed little change in 


appear, as might be expected, in the form of a eutectic, | structure or hardness on precipitation treatment. The 
but the remaining liquid of cutectic composition | changes which took place were confined to areas, no 


solidified as a 
of the beta compound. The “ as-cast” structures 
often showed beta phase (usually in lamellar form) 


| 


“ degenerate "’ eutectic consisting only | doubt aluminium-rich, originally occupied by beta 


phase in the as-cast structures, and to alterations in 
the etching characteristics. Thus, after solution treat- 


which had been precipitated from solid solution during | ment, it was not possible to develop any structure by 


The 


cooling after solidification had been completed. 


etching with the usual nital reagent, but a fairly satis- 


amount of beta phase produced in this way was usually | factory grain-boundary etch could be obtained using 


small. It was increased by slow cooling, and occurred 
to a greater extent with increasing aluminium content. 

Because of the increased solubility for aluminium 
at higher temperatures, the magnesium-aluminium 
alloys can be improved by a solution heat-treatment, 
which produces a solid solution that is retained on 


a 5 per cent. aqueous solution of oxalic acid. On pre 
cipitation treatment the first change to be noted was 


| the appearance of grain boundaries when the specimen 


was etched with nital. The time for this change to 
take place was longer for the 4 per cent. alloy than for 


| the 6 per cent. alloy heat-treated at the same tem 


cooling, even if only reasonably rapidly, to room tem- | 


perature. 
decompose readily, and air cooling was generally satis- 
factory for practical purposes. The microstructure of 


It was found that the solid solution did not | 


the solution-treated alloys showed equi-axed polygonal | 


alpha grains if the specimen was rapidly cooled, but 
often the form of the grain boundary was sensitive to 
changes in the cooling rate, becoming more so with 
increased aluminium contents. With alloys containing 
up to 8 per cent. aluminium the solution treatment of 
8 hours at 385 deg. C. plus 16 hours at 420 deg. C. was 
sufficient for complete solution of the beta phase, 
but in the 10 per cent. and 12 per cent. aluminium 
alloys considerable amounts of undissolved beta 
phase stillexisted. Specimens containing 10 per cent. 
aluminium were completely homogeneous after 112 
hours at 420 deg. C., though after the same treatment 
both the sand- and the die-cast 12 per cent. alumi- 
nium alloys still showed some beta phase. 


The solution-treated alloys containing 4 per cent. | affect the precipitation. 





perature. The same change also took place more 
rapidly at higher temperatures: thus, for the 4 per 
cent. aluminium alloy the times required ranged from 
40 hours at 130 deg. C. to 2 hours at 200 deg. C. These 
alloys did not show any change when heat-treated at 
250 deg. C., presumably because, at that temperature, 
the aluminium content was below the solubility limit. 

When solution-treated alloys with 8 per cent. alu- 
minium are subjected to precipitation treatment, 
structural changes occur which vary considerably with 
the temperature at which the treatments are carried 
out. The changes during the early stages of precipita- 
tion were found to be masked to a considerable extent 
by the slight amount of precipitation which had taken 
place during air cooling, and in consequence these 
changes were observed on specimens which had been 
water-quenched after a long-time solution treatment. 
Subsequent observations showed that, apart from the 
early stages, the long-time solution treatment did not 
These quenched specimens, 
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like the air-cooled 4 per cent. and 6 per cent. aluminium | 
alloys, could not be etched with nital, although a satis- 
factory etch was given by the same reagent when used | 
on the air-cooled material. 

When the precipitation treatment was carried out | 
at 130 deg. C., some 6 hours were required before a} 
satisfactory delineation of grain boundaries was given 
by nital; at 150 deg. C., 10 minutes treatment was | 
found to be sufficient for the same change to occur, 
while at 200 deg. C. and above, it was found that in an | 
oil-bath treatment this change had occurred as soon as | 
the specimen had attained the heat-treatment tempera- 
ture. At all temperatures the next changes to be 
observed after the appearance of the grain boundaries | 
are illustrated in Figs. 1 and 2, opposite, which show 
the changes that occurred on precipitation treatment 
at 150 deg. C. The first change to be seen was a 
local thickening and crinkling of the grain boundaries ; 
from these, with further treatment, dark-etching two- 
phase areas were produced, which, on continued heat- 
treatment, were observed to spread into the grain. At 
all temperatures the same type of change occurred, but 
with increasing temperature the rate of growth was 
greater, and the structure became much coarser. At 
130 deg. C. these areas grew very slowly to a maximum 
extent of some 20 per cent. of the field after heat- 
treating for 250 hours. When produced at this tem- 
perature they could only be recognised with difficulty 
as being two-phase, even at the highest magnifications. 
Fig. 3, on the opposite page, shows an 8 per cent. 
aluminium alloy, solution treated and quenched, and 
precipitated for 80 hours at 130 deg. C. Because of its 
similarity to the troostite of steel in appearance and 
mode of growth, this type of precipitate has been 
termed “ troostite.” 

At higher temperatures the precipitate is produced 
in a coarse form and shows a marked lamellar structure. 
These coarser forms, illustrated in Figs. 4 and 5, have 
been named “ sorbite ” and “ pearlite "—again because 
of their resemblance to the steel structures bearing 
these names. Fig. 4 shows an 8 per cent. aluminium 
alloy, solation-treated and quenched, and precipitated 
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Fig. 13. 


which the precipitation treatment has lasted for 3 hours 
at 250 deg. C. At 150 deg. C. the structure produced 
originally was troostite, but in a short time, after 
about 6 hours, it coarsened to sorbite, and further 
growth proceeded by the formation of sorbite as such. 
After the first 10 hours’ treatment the sorbite areas 
covered about 10 per cent. of the area of the field, but 
the rate of growth had decreased, and only a very little 
increase in sorbite area had occurred after 17 hours. 

At this stage fresh precipitation was observed in the 
form of very fine particles in the area of the grains not 
covered by sorbite. These particles showed a tendency 
to lie in parallel layers. After this stage no further 
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growth of the sorbite areas was observed. On further 
treatment this form of precipitation became more 
marked, and with aggregation of the particles and 
increased amount of precipitate the orientation became 
less noticeable. Eventually, after 250 hours, about a 
third of the area was covered by the precipitate, as 
shown in Fig. 6. This precipitate was distributed in 
areas corresponding to aluminium-rich coring in the 
* as-cast ’ structure ; this point will be discussed later- 

The name “ osmondite”’ has been applied to this 
particular type of precipitated structure, because of its 
resemblance in appearance and etching characteristics 
to the oemondite produced in steel by the tempering of 
martensite. In the early stages of the formation of this 
structure, when crystallographic lines can be observed, 
it is described as “ crystallographic osmondite.” In its 
well-marked final form, such as the dark areas of 
Fig. 6, it is termed “‘ uniform osmondite.” This struc- 
ture is very common in precipitation-treated alloys of 
higher aluminium content, to which the name is 
particularly applicable. Another form of precipitation 
was observed in this alloy, in the areas not affected by 
troostite formation, after only an hour’s heat-treat- 
ment; it developed to its fullest extent at the end of 
6 hours. It appeared as irregular lines of very small 
precipitated particles, strung out apparently at random 
across the grains. Because of its appearance this has 
been called ‘* mosaic outline ” precipitation. .Two forms 
are shown in Figs. 7 and 8, on this page, and it can also 
be seen in the light areas of Fig. 6. Both Figs. 7 and 8 
show solution-treated and quenched 8 per cent. alu- 
minium alloys, the former having been precipitated for 
6 hours at 150 deg. C., and the latter for 16 hours at 
240 deg. C. : 

At 200 deg. C. the early stages of precipitation were 
similar to those observed at 150 deg. C. The areas of 
grain-boundary precipitation were sorbitic from the 
beginning, while those formed a little later were almost 
pearlitic, and the growth of the areas was much more 
rapid. Areas equal to those formed in 6 hours at 
150 deg. C. were produced in | hour at 200 deg. C. and 
reached a maximum area of some 15 per cent. after 





1 hour to 2 hours. Crystallographic osmondite appeared 
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after 4 hours, but further development of this form of 
precipitate was quite different from that at 150 deg. C. 
A considerable degree of aggregation took place, result- 
ing in the beta phase appearing as masses of small, flat, 
plate-shaped granules, mostly close to the grain boun- 
daries, but also to a lesser extent within the grains. 
Fig. 9, on page 219, which depicts an 8 per cent. 
aluminium alloy, solution treated and quenched and 
precipitated for 6 hours at 200 deg. C., shows this 
structure. This type of precipitation, being granular 
in form, and derived from crystallographic osmondite, 
has been called “‘ granular osmondite.” After this 
stage no further growth of the sorbite or pearlite areas 
was observed, but more granular osmondite was pro- 
duced and the plates grew coarser. In some grains 
short thick bars appeared, which crossed the parallel 
plates of granular osmondite nearly at right angles. 
Another form of precipitated structure was shown by 
some grains in which the beta phase could be seen as 
lozenge-shaped particles lying at an angle of 120 deg. 
to each other. Fig. 10, on page 219, the same specimen 


as Fig. 9, but a different section, shows this structure. | 


The structures produced by precipitation treatment at 
250 deg. C. were very similar to those formed at 
200 deg. C. The areas of grain-boundary precipitation 
formed first were coarse and lamellar in form as in 
Fig. 5. They reached a maximum area of some 5 per 
cent. of the field in less than 1 hour. Crystallographic 
osmondite was first observed after half an hour's treat- 
ment, and after one hour a considerable amount of the 


granular form had been produced. At this stage the | 


boundary between the pearlite and the rest of the grain 
was sharp and distinct, as can be seen in Fig. 5; but 
after a her 10 hours’ heat-treatment it had dis- 


appeared, and the pearlite areas could be recognised | 
only by their coarse lamellar structure, in which the | 


orientation of the beta phase lamelle showed no rela- 
tionship With the granular osmondite in the rest of the 
grain. At this stage rounded particles of beta phase 
had formed in the grain boundaries. Continued treat- 
ment produced coarsening of all the precipitate, with a 
tendency towards spheroidisation in the pearlite. 
However, the changes occurring after 100 hours were 
not great, and no real spheroidisation was produced. 

Alloys containing 10 and 12 per cent. aluminium 
behaved almost identically on precipitation treatment. 
The early stages of precipitation closely followed those 
seen in the 8 per cent. alloy, but at the same temperature 
precipitation was more rapid. Thus, at 130 deg. C. 
troostite grew slowly from the grain boundaries, covering 
some 20 per cent. of the area of the field after 80 hours, 
at which time the first appearance of crystallographic 
osmondite was observed. With further time the areas 
showing crystallographic osmondite slowly darkened, | 
eventually forming uniform osmondite after some 
160 hours. At 150 deg. C. those changes took place in 
the same sequence and were almost identical, differing 
only in the rate at which they took place. Thus, the 
troostite areas had covered 5 per cent. of the field in 
10 minutes after the specimen ad reached 150 deg. C., 
and had reached their maximum area after | hour. 
In the remainder of the grain, uniform osmondite had 
formed completely in 24 hours. 

Prolonging the treatment to 240 hours at this tem- | 
perature produced a very slight coarsening of the struc- | 
ture. At 200 deg. C. the structural changes which | 
occurred resembled very closely those observed at | 
150 deg. C. The only difference was that some very 
fine granular osmondite was mixed with the uniform 
osmondite, the alloy showing, in effect, a structure | 


intermediate betweea uniform and crystallographic | | 


osmondite. However, with light etching, it could be 
clearly seen at high magnifications that the beta phase 
existed in the typical granular osmondite form. After 
100 hours’ heat-treatment this structure showed a 
marked degree of spheroidisation. At 250 deg. C.a 
distinct coarsening of the precipitate was observed, 
the grain-boundary area being pearlitic in form, but 
having the sorbite type of structure in some areas. Pre- 
cipitation and coagulation followed rapidly, producing 
the coarse structure shown in Fig. 11, on page 219, 
after 18 hours at 250 deg. C., which after 72 hours at 
250 deg. C., had become almost completely spheroidised, 
as seen in Fig. 12. 

Classification of Structures.—From these observations 
four main forms of beta precipitation can be distin- 
guished. The first form comprises troostite, sorbite, 
and pearlite; the second, crystallographic, granular, 
and uniform osmondite ; the third, spheroidite; and 
the fourth, mosaic outline precipitation. It is charac- 
teristic of supersaturated solutions of aluminium in 
magnesium that the beta phase precipitated in the 
earlier stages of precipitation grows outwards from the 
grain boundaries. The precipitated areas so uced 
are all outlined by a mar boundary from the 
remainder of the grain into which they grow, but the 
internal structure of these areas varies considerably 
with the precipitation temperature, and also with the 
degree of supersaturation. This can be seen by reference 











| which serve to connect the two structures together. 





to Figs. 3 to 5 and Fig. 13, on page 219. 
(To be continued.) 
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FURNACE APPARATUS. 


559,605. Furnace. Gibbons Brothers, Limited, of 
Dudley, M. Van Marie and A. W. Ogilvy-Webb, of 
Dudley. (4 Figs.) October 15, 1942.—The invention is 
@ furnace primarily intended for heating metal. It may 
be of the tunnel type, wherein the goods to be treated 
are moved by means of a conveyor slowly through the 
tunnel oven from end to end. The outer structure is of 
elongated form and has a horizontal base and vertical 
side walls connected by a roof. Flues are provided in 
the base of this structure for the passage of the products 
of combustion from the burners. Within the outer 
structure is an inner structure 17, which may be of metal 
or of refractory material. It is of similar cross-sectional 
shape to that of the outer structure, but of smaller 
dimensions, so that a space 18 is left between the side 
walls and the roofs of the inner and outer structures. 
The base is formed with a series of upwardly projecting 
spaced piers 21 in which are a number of transversely 
disposed passages 19, which are of cruciform section, 
each of these passages being horizontal and containing 
@ tubular radiant 20. The ends of these radiant tubes 
are supported in the side walls of the outer structure. 
Each radiant tube is located horizontally in one group 
of the passages 19 formed in the piers 21, and the exterior 
of the walls of the tubular radiant are spaced from the | 
walls both at the sides and at the top and bottom of the | 
passages 19. At each end of the furnace the space | 
between the inner structure and the outer structure is | 
sealed by an end plate 22 and at the top between the | 
inner and outer structures the space is divided into a 
number of separate sections by transverse plates 23, 
The 
lower edges of the inner structure 17 engage the upper 
surfaces of the tubular radiants 20. At each end of the 


| furnace is an end plate 24 having an opening which can 
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be closed by a vertically moving door 26, these doors 
when closed resting upon horizontal flanges and being 
suspended by flexible members passing over pulleys 
and provided with counterweights 30. If the furnace is 
formed as a tunnel oven, conveyor bands may run upon 
the floor, the lower bight of each conveyor band running 
in a tunnel provided for it in the lower part of the outer 
structure. The goods, which may consist of slabs of 


the flue passages 38, so that the products of combustion 
can be either entirely prevented from entering the ove, 
chamber, or a regulated flow may be provided into tip 
oven chamber, or the products of combustion may jy. 
used as the sole heating medium in the oven chamber. 
The heating medium is circulated by the fans, being 
drawn upwardly through the openings in the roof of 
the oven chamber, whence it flows outwardly in « pposit. 
directions to the sides of the structure and thin dowy 
through the spaces between the side walls of the oyey 
chamber and the vertical walls of the outer structure 
Thence the heating medium flows inwardly towards the 
centre in contact with the surfaces of the radivits ang 
then upwardly again through the spaces between the 


piers 21. (Accepted February 25, 1944.) 
MOTOR VEHICLES. 
559,171. Heavy Trailer Bogie. Scammell Lorries, 


Limited, of Watford, O. D. North, of Hunton Bridge, ang 
P. G. Hugh, of Watford. (3 Figs.) July 7, 1942. 

The invention is a multi-wheel bogie for heavy trailer. 
intended to be coupled to motor tractors. The chief 
object of the invention is to provide means which wi)| 
ensure adequate flexibility of the connection of th 
wheels of the bogie to the trailer body so that the load 
will be distributed in the most suitable manner between 
the various wheels. The dirigible bogie incorporate. 
four pairs of wheels supported from a turntable adapte: 
to turn, for steering purposes, about a king pin 5 bolted 
to a boss 4 fixed in the centre of a fixed cross frame 
member 5 at the appropriate end of the trailer chassis 
which is shaped to overhang the bogie. The connection 
of the turntable to the king pin 3 is also such as to afford 
| limited oscillation universally to the turntable, for which 
| purpose the king pin has a ball head 3a seated in a 
socket 7 in the centre of the turntable. The oscillation 
of the turntable is damped by a pair of coiled compres 
sion springs 8 each housed between a pair of angie 
brackets 9 between which is pivoted on a co-axial pair 
of bolts 10 a plate 11 forming an abutment for the top 
of the appropriate spring 8 and apertured to receive 
freely the upper end of a rod 13 which is threaded to 
receive a nut to place the spring 8 under the desired com 
pression. Each rod 13 passes freely through the cross 
member 5 which forms an abutment for the lower en: 
of the spring 8 or a distance piece engaging such spring 
the lower end of each such rod having a ball and socket 








| joint 13a with a block bearing smoothly against an annular 
anti-friction rail 15 fixed to the turntable concentrically 
in relation to the king pin 3. These two blocks are each 
connected by a link to a bifurcated Ing (not shown) 
depending from the cross member 5. A flexible frame 
is supported beneath the turntable by trunnions secured 
to the turntable. These trunnions comprise two co- 
axial fore and aft trunnions 17 each fixed across a pair 
of triangular plates welded to the turntable and with 
their axes in a longitudinal plane containing the axis of 
the king pin, and two co-axial lateral transverse trunnions 
18 fixed to side brackets of the turntable and with their 
axes in a transverse plane also containing the axis of 
said king pin. On the trunnions 17 oscillate two parallel 
transverse beams 19 and on the trunnions 18 oscillate 
two parallel longitudinal beams 20. The extremities 
have welded to them bosses 21 to receive bolts the lower 











metal 40, may be placed vertically upon supports resting | ends of which are formed with ball heads fitted in socketed 


upon rails 42, the rails being placed along the upper 
surfaces of the piers 21. At intervals along the length 
of the oven chamber, flanged openings 31 are provided 
at the centre for the upward passage of the heating 
medium, and above each of these openings is disposed a 
rotary fan 32. These fans each rotate on a vertical 
axis and each has a shaft extending upward through 
bearings in the structure. Motors 34 drive the fans. 
The burners 16 are in openings in the side walls opposite 
the ends of the radiants, and these burners are alter- 
nately in opposite ends of adjacent radiants. Flues 38 
are provided in the vertical walls of the outer structure 
for the products of combustion. These flues extend 
upwardly and downwardly and lead into the larger 
flues running longitudinally along the base of the struc- 
ture and finally into an uptake. There are dampers in 





blocks 24 fixed in the outer ends of the side beams. The 
trunnions of these side beams pass through the side limbs 
of the beams and the lower ends of the brackets which 
are welded at their upper edges to wider angle bracing 
bars welded to depending side cheeks .25 of the turn- 
table. Between transverse webs of the side beams 20 
are located depending median parts 27a of axle hous- 
ings which carry the axles for the four pairs of road 
wheels. These median parts are journalled on trunnions 
secured across the pairs of webs so that the four wheel 
axles are free to oscillate in transverse planes independ- 
ently of each other to allow the wheels to accommodate 
themselves to the contour and irregularities of the road. 
Laminated springs or rubber shock absorbers may be 
interposed between the axle housings and the turntable. 
(Accepted February 8, 1944.) 
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_ | _ 
/measure, and for the above example the dotted | from the diagrams that Sainflou gives a considerable 
HARBOURS. - 2H ’ : reduction of pressure with depth. 
| line through the L scale at 0-61 gives us the Continuing the above example. Sea face, maxi- 
By R. R. MinrKry. value of p, = 0-008 x 11-5 =0-092 ton per| mum pressure, 
0 ‘ 915. | square foot. From this we can construct a diagram (H +h + hy) (wH + w H? 
(Concinded from gage 315.) | of pressure on the wall. On the vertical A B, Ry = ws Po = 
For convenience, the author has transposed | Fig. 7, representing the face of the wall, set up| 
Sainflou’s results into the more common practice | the height H to still water level, point J, and the | = Teer 3-36) (1-144 0-008) _ 
of this country and simplified the application. On line Im, representing the hydrostatic pressure, | 2 2x 35 

















the right of Fig. 4, page 214, ante, an actual trace| w = 11-0 tons. 

of a clapoti is be Ban and the dimensions there | where Bn, 2240 tons per square foot. The zero | Moment of R,, about base 

noted will be used in the following :—A = wave | point of the diagram is distant s1=h +h, =| 7 54-95)® x 1-23 40° 
height in the offing, and h, = rise of sea level at | 11-5 + 3-35 ft. above still water and the trough | My, sf 7x _ 

«s chies dil ectabiies « Ce en tee of the clapoti is at f distant sf — 2h = 23 ft. from | . exe 
a om : Da ee “he zero point. From n, set off on the base line on = 311 ft. tons. 

The author has devised the graph in Fig. 5 to|each side the distances u,n, and n,%, each = ; a 311 
obviate the use of hyperbolic functions in the above | p, = 0-092. Join si, and fu,. Then the diagram | Height of application of R,, above base = iio 
expression. For example, let the height of wave = | of maximum pressure on the sea face of the wall is! 28-2 ft. Similarly for the harbour face, 

4 5. 6. 
Fig —————— , . ooh? ay Fig.10. A 
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11-5 ft., length of wave = 131 ft., and depth of in 0-9 taile 


water = 40 ft. 
Moment of R, about base 














Then 
2H 2x40 | 40° (31-85)? x 1-048 
Dg at | Mi = 6x5 6 
and = 127 ft. tons. 
127 
L_ we 11-4 Height of centroid of pressure above base = e177 
ho 1-5 


20-8 ft. 
| In the example above, the breakwater is 40 ft. 
0-61 of 2H es ane : : | wide and in the dry weighs 125 tons per foot run, 
sl of the =y> goals cute Re care Ep os | and, allowing for the water-borne portion, is 80 tons 
then moving horizontally to meet the vertical | 450T + | per foot run. The vertical through the centre of 
Genk, Uhh af Geideds Ubi om bets | gravity is at 21-25 ft. from the harbour face. Then 
8 teat] Venous medion at | represented by the diagram enclosed by sa i, n,l,| the resultant of the forces will cut the base as 


on the radial 0-29; thus increase of sea level| and the pressures on the harbour face, when the follows :— 


As shown dotted on the graph the vertical from | 











ho = 0-29 X 11-5 = 3-35 ft. trough of the clapoti is in contact with the wall, | Sea face. 
From the orbital motion of the particles in the | by / n, u, f. (80 x 21-25) — 311 
depths of the clapoti, Sainflou deduced that the| The pressure diagrams are better appreciated) Z,, = _ = 17-33 ft. and 22-66 ft. 
L _when shown as in Fig. 8, where the notation is the | H 80 
| Harbour face. 


pressure at the base is p, = ——37y: The 


_ | same, the maximum sea face pressure being repre- | 


|sented by sainfl with resultant at R,,, and the i ee (80 x 21-25) + 127 _ 45.07 & and 17-23 ft. 
diagram, Fig. ‘6, gives these values in English | harbour face pressures by nflou. It will be noted 80 
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Ground pressures will be : | The height of the centroid of pressure is 17 =|surface. In this way, the effect of the carth’s 
| surface is taken into account, so that the wire ¢ 
: | charged with +¢ coulombs per centimetre le 
| will cut the base o P ngth 
tons per sq. ft. | Will cut the sgl i can be assumed to be isolated in free space. Hence 
‘ 3 x 22-7 g. _ (80 x 21°25)+ 219 nag | 5.39 the potential at P will then be 
Harbour face 4/2 — ~~ ~-*' | — 1-2 tons and 2:8| 21 = — = 23-68 ft. and 16-32 ft. po en De 
40 tons per sq. ft. . . Up = {- 2g log, R, + 2¢ log, R,} 
Ground pressure x 9x 10"%+ A’ (66) 


Sea face : ann (2 3 x a) _ 2-8 tons and 1-2) 18-8 ft. above the base. The resultant of the forces 


The diagrams of the ground pressures, Fig. 9, page ‘ . ‘ saad 
221, are shown in the dry and waterborne. As it is| 2 * 5° (2 “x oe) 0-92 ton per sq ft. and Now for any point Q on the earth’s surface, the 


in the former state that Sainflou considers them, the 40 40 3-08 tons per sq. ft. potential is zero, and since R’ will then be equal 
author feels it is of advantage to note the difference. As before the dry weight and waterborne are given to R”, it follows that the integration constant A’ 
The waterborne is hatched. the latter being hatched (see Fig. 11). pales, “pgm (66) will also be zero, 80 that the 

As has already been remarked, most of the) One can. with confidence, conclude that where potential at any point P, as given by expression (66), 


theoretical methods of computing wave pressures 0n | vertical face breakwaters are situated in a depth of | may be written 


vertical walls have not sufficiently appreciated the | water at low tide at least equal to the height of the| vp = [— 2¢@ log, R, + 2¢@ log. R,) 

pressures near the base. That they can be extremely largest wave to be expected in the locality, it is x 9 x 10" volts (67) 
high has been amply demonstrated by the several | only on rare occasions attacked by broken waves. Suppose now that there are a number of parallel 
examples already given. Rouville and Petry | {¢ would therefore be reasonable to consider that horizontal wires as shown in Fig. 15, the radius of 
showed that, within a short distance above the base, design conditions are satisfied if the forces acting | each wire being r cm. It will be assumed that the 
the measured pressures were & maximum ; in fact, | on the structure are taken to be those set up by a/electric charge on each wire will act as though it 
with a& wave 130 ft. long, and 6 ft. high no less than wave of oscillatory character in its transformation, were concentrated in the axis of the wire and, ne 
6 tons per square foot was registered 20 in. above during contact, into the form of a clapoti. From | general, this will be very closely true for the condi- 
the base of the wall. Half this value was found to | this it would also appear to be advisable, in the case | tions which hold in practice for overhead trans. 
be of common occurrence. Che Brussels Maritime |of vertical walls supported on rubble mounds, to| mission lines. The potential v, at the surface, say 
Congress expressed itself as doubtful of a reduction | ensure that the crest of the mound is at a good | of conductor 1, will then be (see Fig. 16), , 
of hydrostatic pressure neer the base. Professor depth below still water level, and that the sea slope . - 

Coen Cagli considers that there is some slight reduc- | j, steep and the talus as close as possible to the wall. v, = {2¢, log, LL 2 a, log, 
tion. Since all the practical evidence pointed to| [¢ also follows that pell-mell blocks used as wave 4 
definite heavy pressures at the base, the author some | }eakers on the sea face may be a source of danger 
time ago suggested that the full hydrostatic head | j¢ jocated about the critical depth of the most 
due to the wave height, trough to crest, should be prevalent storm waves. 


D,, 


) ) 
+ 24; log, a j x 9 x 10" volts 
1s 


This result can be generalised as follows :— 


considered as acting on the full depth of face below The outline given above of some of the most pro- 
still water level and that the zero point of the din- | sninent factors of hasbour layout has the construc- Vy = 44, 2,  Oy992 tT 43d, | 
gram of pressure should be located at 1-66 times the tive purpose to co-ordinate and establish definite and Ug = Gq, Gy + Sgn 02 + F239 - (67) 
wave height above still water level. Applying this| uniform lines of treatment for the various factors =a +a ta } 

»thod he e ] » have, Fig. 10 » 29]. |. 3 31% aaa Tt “a3 Us 
method to the example, we have, Fig. 10, page “<1, | involved in the light of present-day knowledge. : : o . ' 
sero point of diagram = 1-66 x 11.5 = 19-00 ft.| in which the factors a are the “ potential coef 


cients,” and, in general, 
a | D 
11-5 a = 2x9x 10" log, _ al 


Pr Ps 3 0-33 ton per square foot. ALTERNATING-CURRENT | vp * om 
Set off 0-33 T to scale at still water level; that TRANSMISSION~— I. in which (see Fig. 17) 





above still water level, and hydrostatic head wave 








is p 0-33 T ki. Then a vertical through : D2 hhh. «see 
will cut the base in » where Bn = p, = p;. Joint By Dr. T. F. Watt, M.1.E.E. -- ve yh Oey 

} so tha 
to zero point m. Then the area of the diagram (Concluded from page 164.) (4h, hy 


minBk=R,,. Should the point m be above the ay, = 9 X 10" log, 
parapet, then only that portion of the diagram in 


contact with the wall should be taken, 


vo ; = lL « 

(7) Capacitance of Overhead Transmission Lines. a" l p ©) 

—If a long straight wire which ~ isolated in space Example 1.—Single Symmetrically Spaced Three- 

is charged with an electric quantity 7 coulombs per | F ‘nit ‘anny er . 

19 x 0-33 - 7 > Phase Overhead Transmission Line System (Fig. 18). 

R, =——5——._ + 40 x 0-33 = 16-3 tons. centimetre length, then the electric force at a ‘Writing d A mau te Ch be Ge 
. distance R cm. from the axis of the wire will be 6 ais os a , 


a oo geometric height of the conductors above the earth's 


» » 
~~ ° _ #9 x Jou surface, then 
3-16 (40 + 6-3) + 13-2 x 20 = 408 ft. tons. Py equa eee h= 3/kRA 
Height of centroid of pressure above base = 25 ft. | volts per cm., since 1 electrostatic unit of potential 


Resultant of forces will cut the base (see Fig. 11) :— | difference is equal to 300 volts. Reference to expression (68) for the costisiente « 


shows that 





Sea face, | Now the electric force in any direction is measured . 
= Ny dese 9 
: (80 x 21-25) — 408 : by the rate of fall of potential in that direction, s0 , _, 4 —~2 x9 x 10" log, — 
Zy = — — Se 16-2 ft. and 23-8 ft. | that if » is the potential in volts at the point Pin “ oom Se - 2 
G vam Fig. 12, opposite, then 2 Ah\? (69) 
‘round pressure, de 2¢ Gy, = Gg3 = 2, = 9 X 10" log, (=) +1 
2 x 80 3 x 16-2 a — == = F= — 9 x 10" volts per cm., L\« 
—— (2 — —__—_ 3-16 tons per sq. ft. and dR R . ‘ns 
40 40 0-84 ton per sq. ft. | that is | By means of equations (67) it can be shown that 
There is a phenomenon in connection with the o=—2qx9x 1l0'log,R+A . (64) 1 = 1 Ky, + (0% — ee) Kyy + (0, — 0) Ky,- (70) 
harbour face of vertical walls unprotected by pell-| in which A is a constant of integration which will be where 
mell blo ‘ks that should be considered The incom- | considered further in what follows. K,,=- le 
ing waves, though reduced in height, have an| [f there are several electrically charged wires Ay, + 244 
appreciable effect upon the stability of the wall, and | which are straight and parallel to each other, such | - 442 , 
there is little doubt that they do tend to set up the| ag are shown by 1, 2,3, . . . in Fig. 13, on! Ky.= Sen = Gon Ky, 


breathing effect so noticeable in heavy swells. They | the opposite page, then the potential v at any point | 
encourage a complete reversal of stresses within the | P ig obtained by superposing the potentials at P due 
structure. Say, for example, that a wave on the/| to each individual wire, viz., . 


Equation (70) shows that the electric charge q, 
on conductor 1 can be considered to be due to the 
superposed effects of (i) the phase pressure v, 


harbour side is 4-5 ft. high, of which 3 ft. is above o¢.1 R 2a. 1 R 2 ¢. loc. B : . : J . 
still water level as shown on the left of Fig. 4, page oO & = 91 (Be By — < Fs 108s Mg — % Ia WGC a} 4 acting across & capacitance Kii; (ii) the line 
214, ante. Then at the point or points where the | x 9 x 10" + Al - (65) pressure (v, — v,) acting across the capacitance K,, 


between the conductors 1 and 2; and (iii) the line 
pressure (v, — v;) acting across the capacitance K,,. 
| Equation (70) may therefore be written 


trough of the clapoti is coincident in the cross section in which A! is a constant of integration. 
with the crest of the harbour wave, the hydrostatic | Now transmission lines cannot be considered as 
conditions are, in the example above, surface of water | though they were isolated in space, since they are 


in the trough of clapoti at the wall is h, = 11-5 in the neighbourhood of the conducting surface of we hin ot —e owEk 
a , : ’ %1 Ky, + (2%, 2 3) Kae 
3-35 = 8-15 ft. below still water while the crest of | the earth and the influence of the earth’s surface |. 4 gince 
the range wave on the harbour side is 3 ft. above, so | on the electric charge of each wire must be taken v, + % +, =0, 
that the hydrostatic head exerting pressure on the | into account, particularly when an “earth wire” it follows that 
wall is 11 ft. Thus, in Fig. 10, the diagram on the | is carried by the transmission line masts. The | = v, (K,, + 3K,) =», C (71) 
left shows the harbour-face pressure where p, = p, = | effect of the earth’s surface can easily be taken into at Si el 5 PR a, TEP ‘ 
11-15 : | account by an application of the principle of electric} The capacitance (K,, + 3K,,) is the total effective 
35.9 — 0°31 ton per square foot. images; that is to say, if in Fig. 14 a wire is| operating capacitance per phase to the star point, 
Hence assumed to run horizontally at a height A above it being observed that, in accordance with a well- 
wo XO, oY - the earth’s surface, the force at any point P due to| known result, the capacitance of one line to the 
[mee > 32 x 0-31 = 11-7 tons an electric charge of g coulombs per centimetre on | star point is three times the capacitance between two 
and the wire, will be the same as that due to the combined | lines. The relationship 
M; = 219 ft. tons. effects of the line C and its image C* in the earth’s q, = 0, C, 
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ALTERNATING CURRENT TRANSMISSION. 
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whe | 
is shown diagrammatically in Fig. 19a, where 
C, = K,, + 3 K,, = K,, + Cp. (72) 
and C, 

the star point, as shown in Figs. 195 and 19c. 
Suppose that for the symmetrical three-phase 
system shown in Fig. 18 the respective heights of | 
the conductors above earth are 
h, = 8-25 m, h, = 12-4m, and h, = 8-25 m, 

so that 


jn 
b=. 


the distance between any two conductors is d 
4-8 m., and the radius of each conductor is r 
0-5 cm., so that 


9 
a, =2x9x 10" log. =" = 147-5 x 10" | 


h, kh, hy = 9-4 m, 


NW 


4, = 63, = 
and 
2h\* 
15 = Gy3 = 25, = 9 X 10" log, [( 4 ) + 1] 
== 25-2 x 10". 
Hence, 
K,, = 0-505 x 10-* farad per km. 
and 
3 K,, = 0-312 x 10 farad per km. 
The “ operating capacitance ” per phase for the sym- 
metrical three-phase system of Fig. 18 is therefore 
C, = K,, + 3K,, = K,, + Cp = 0-817 x 10-* 
farad per km. 


Example 2.—Capacitance of a Symmetrically 
Transposed Three-Phase Overhead Transmission 
Line.—The purpose of symmetrically transposing 
the phases of an overhead transmission line has been | 
pointed out in paragraph 6, example 3, page 163, 
ante. The effective height of each conductor will be 
taken, as before, to be the geometrical mean height 
of the three conductors, viz. (see Fig. 20), 


h= 3/hyhyhy. 


Since the radius of each conductor will be the 
same, it follows that (see expression (69) ), 


@,, = Ggq = G5, = 2 X 9 X 10" loge — 


The geometrical mean distance between any two 
conductors will be 

d= o/dis dg, 43, 
the following numerical 


(73) 
: Taking values (see | 
Fig. 20), 

h, = 7m, hy = 12-5 m, and h, = 9-5 m. 





= o/h, h,h, = 9-4 m, 





= 3K,, is the capacitance of each line to v 


so that 
K,, = 0-51 x 10-* farad per km. 
K,, = 0-103 x 10-* farad per km. 
| and, consequently, the ‘‘ operating capacitance”’ per 
— is, 
C, = K,, + 3K,, = K,, +o = 0-82 x 10-* 


| the capacitance per phase of a double three-phase 
| symmetrically transposed overhead line and also 
|can be applied to take into account the effect on 


| association with any of the systems. 


| ductor, 0-8 cm. Distance between any two con- 


|farad per phase per kilometre. Inductance L = 
|0-0012 henry per phase per kilometre. 


ye Fig.16. | 
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“+ 
ee J (327.0) 
and from expression (73) 


d= 6 xX 4x 4-5 =4-8m. 


If r = 0-5 em., then 


G,, = Ogg = Gy, = 147-5 x 10 
Gy, = Gq3 = 4;, = 25 X 10" 


farad per Poche per km. 


The method of investigation described in the 
foregoing can be extended to the determination of 


the capacitance of an overhead “earth line” in 
Actual calcu- 
lations carried out in this way have shown, however, 
that the capacitance per phase for all these systems 
|is closely represented by the simple symmetrical 
| system of Example 1. 

Further practical examples of the constants for 
' high- tension overhead transmission lines are the 


following :— 


(i) Line pressure, 132 kV. Radius of each con- 


ductors, 3-2 m. Capacitance C, = 0-925 x 10-* 
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| impedance Z, = af = 358 ohms per phase. Re- 


| sistance R = 0-08 Ph per phase per km. 


| (ii) Line pressure, 200 kV. Radius of each con- 
| ductor, 1-25 cm. Distance between any two con- 
|ductors, 4-2 m. Capacitance C, = 0-96 x 10-* 
|farad per phase per kilometre. Inductance L = 
|0-00127 henry per phase per kilometre. Surge 


[impedance 2 = 4 /¢ = 360 ohms per phase. Re- 
sistance R = 0-045 ohm per phase per km. 





LITERATURE. 


Flood Estimation and Control. By D. B. RicHARDs, 
B.Se., M.Inst.c.E. London: Chapman and Hall, 
Limited. [Price 16s., pet.] 

WHEN the Burman prays that he may be delivered 

from the five evils, flood, fire, officials, thieves and 

foes, his list strikes a note of sympathy in our hearts 
though we might, perhaps, alter the order of pre- 
cedence ; for in this little island floods are expensive 
and discommoding rather than cataclysmic and 
disastrous. It is otherwise, however, for dwellers in 
the great river catchments, such as those of the 
Hoangho, érrawaddy, Ganges, Euphrates, Amazon 
or Mississippi—the mere catalogue of names is 
suggestive of doom, irresistible force and uncom- 
promising menace. “ Old Man River” is not only 
indifferent to human affairs ; he may, in his fiercer 
moods, threaten man’s very existence. Such work 
as that described by Mr. Richards in this book 

represents an advance towards the mastery of a 

common danger, for to get the measure of an enemy 








Surge | 


is a long step towards conquest. 
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Towards the latter half of the last century, THE ROYAL OBSERVATORY 
engineers of the Indian Government made attempts GREENWICH : 
to estimate the magnitude of flood run-off; the ‘ 


fl evolved were ompiioa and of the form | itis of ant sncunile tnd Texan olan 
n @ fixed exponent, and ¢ a constant which had | jens 5 Royal to ths Board ot Wianans partis i 
to be chosen to satisfy the many and varied condi- | presented on the occasion of the Annual Visitation of 
tions. Such a formula, naturally, was rather wide | the Royal Observatory, Greenwich, last June. The 
of the mark; in fact, later calculations based on | report covers the period of twelve months up to the 
measured floods in twelve Indian catchments | end of April, 1944, and is of general interest for the 
showed values of ¢ ranging from 120 to 1,795 and | Scope and character of the work upon which the 
indicated that c was an inverse function of the area. pra vaste Mee mache meee. - by — = — 
This led to attempts to improve the formula and chair udietienn eathe po gr eA etaieenalion to 
Mr. Richards’s work embodies the latest develop- | meeting certain essential requirements of the fighting 
ments. He suggests that the factors affecting flood services, A proportion of the normal programme of 
discharge may be grouped into two main categories, | astronomical observation is necessarily in abeyance or 
namely, rainfall, in its three aspects of intensity, severely restricted, partly because important pieces of 
distribution and duration, and the five physical |¢quipment have had to be stored away from the 
characteristics of the catchment—area, shape, slope, P agtigmice for a. but een 4 abo on account of 
geological and other conditions controlling run off, a SS eae poe tao ac noe ae ee 
and, lastly, the initial state of wetness. There are | senith telescope wees suspended in 1940, but the 
minor factors, but those enumerated above are the | jnterval has not been without value since the com- 
major determinants. An interesting chapter on| puted results of the previous four years’ work have 
rainfall intensity follows, in which it is shown that | disclosed an unsuspected sensitiveness of this floating 
this can be expressed as an inverse function of time | type of instrument to the effects of winds, for which 
and area of distribution. Incidentally Camden- allowance will be necessary when regular observations 
square, in 1878, had a deluge which stands fourth | **° resumed. Similarly, the routine programme of 


ot, of decanted eninatesen iahenaiien cumaiied work with the Airy transit circle has been much 
On & list Of recorded rainstorm = plle@’ | smaller than in normal times, though here again the 


from records from all over the world; London opportunity of diminished use has been taken to 
apparently “ took it,”’ but for a storm of only short | construct subsidiary apparatus, embodying reflectors 
duration. and artificial illumination, whereby the observation of 

By close mathematical reasoning, the author | collimation can now be made under uniform conditions 


A WELCOME exception to the secrecy which veils the 


proceeds to connect the factors and suggests suitable 4t any time of day or night with far less difficulty than | 


ooefficients. Using these, he describes how to geen It is of pee to remark a oa of _ 
calculate and plot flood hydrographs and shows the | *¥° S¥pporting piers of the transit circle has sunk, 
shape that ‘hase would take for : variety of storm | ection to tie oie, by, epprecinatny eno-twclth 
. . . . of an inch during the past 21 years. 

outlines and catchment dimensions. He demon-| (ontrasted with the reduced activity in these and 
strates the interaction of the major factors and the | other directions is the greatly enlarged and still growing 
modifying effect of minor variables, such as wind | work of maintaining the national time service, which is 
and storm-movement. In Chapter X, the whole carried out at two closely co-ordinated but self-con- 
argument is summarised and flood estimation is| tained stations designated A and B respectively. 
reduced to four principal equations; calculations — —_ .~ clocks at i station can be a 
based on these equations are compared with actual at the other by means of an inter-station telegraph 

- - - line, which consists of one channel each way in an 
discharges recorded for Lake Vyrnwy, and give| 1g channel voice-frequency carrier system normally 
close approximations. It would be interesting to | used for teleprinter traffic. For satisfactory co-ordina- 
have more comparisons such as this, and, in a later | tion between the two stations it has been necessary to 
edition, when further records are available, addi- | devise a rapid and accurate method of determining the 
tional comparisons may be forthcoming. Absolute lag of this direct link. Use is accordingly made of the 
agreement is not to be expected ; Nature is erratic key fitted at each station for connecting the send and 
and liable to be unkind to those who would presume | T°°**¥® lines. By direct looping of the line at station B 
redict h aade tee waeciesie, bab the eather and passing the signal at station A through a relay so 
to predict her moo F le ’| that a signal of normal strength is repeatedly sent to 


while setting himself the task of striking a fair) station B, a signal introduced into the loop will continue | 


balance between complexity and undue simplicity, | to circulate provided the adjustments on the Post 
has evolved formule which go far towards a close | Office carrier system are accurate. By monitoring the 
approximation. | signals at both stations over 100 complete loops, the 

A chapter discusses the use of reservoirs and | #verage time for one loop is obtained with great 
escapes as a means of flood control and gives | Precision and the assumption is then made that one-half 


: | of the loop lag is the lag involved in sending the signal 
relevant formule. To sum up, an assumed area is | either way. 


taken and all the calculations for estimation of flood, | With the view to improving the time service, three 
and control by a reservoir, are worked out; this | quartz-controlled frequency standards have been 
gives the reader an indication of how to proceed | installed during the past year. They are of the Post 
with any particular case. Floods in relation to soil | Office “‘ group IV” type, maintained in oscillation at 
erosion are discussed in a brief chapter. This subject 100 ke. per second by a bridge drive circuit which 


is a corollary to the thesis on floods and is one of | Seequamay vacations dun to tamapetutent dian 
: re ieee - ..]_ | Frequency variations due to ‘a changes are 
the ee hewn ioorel = ee kept within negligible limits by mounting the crystals 
Curent. ee ast areas I§)in thermostatically-controlled ovens. Regenerative 
partly due to unavoidable causes, but it is mainly | gividers are used in conjunction with the quartz 
attributable to human ignorance, folly and over- crystals to provide an output at 1,000 cycles per second 
exploitation. Correction is a problem involving | for operating phonic motors. At each station one 
long-term policies and difficult issues, social, econo- | frequency standard is equipped with motors having 
mic and political, which may require agreement and | 60: 61 gearing to provide rhythmic contacts for the 
adjustment over areas extending beyond the lands | PUTPOSeS of the vernier time signal transmissions. 
immediately affected and may, indeed overlap These motors are also fitted with phasing controls, 
; . ne . Pre. hs k “a graduated in tenths of a millisecond, whereby the rate 
national boundries. So we come back to the | of the controlling frequency standard may be com- 
Burman’s philosophy: from flood and fire we need to | pensated and the contacts set early to allow for the 
be defended, but the majorenemy of mankind is Man. | travel time of the signals over land lines to the radio 
transmitting stations. The 10 hour time signals broad- 
}cast from Rugby have been operated from phonic 
RoyaL AERONAUTICAL Socrety.—Entries for the | motors since February 26, 1944. They are normally 











| minimises the effects of variations in supply voltage. | 
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The introduction of phonic motor transmittj 
clocks has provided accurately spaced signals. Th. 
irregularities in the spacing of the signal dots from the 
pendulum transmitters previously used was such that 
it was necessary to measure identical sets of signal, 
in the five-minute series at the two stations, in order to 
separate the discrepancies arising from irregular spacin 
of the signals from the erratics of radio reception and 
measurement. This expedient permitted more accurate 
comparisons between the two stations, but did not 
assist other users of the signals. On the other hand 
a serious source of error in the pendulum transmitting 
clocks was their tendency to wander by an unpredict. 
able amount after they had been set and checked 
— the time signals might be as mucli as five millj. 
seconds in error; whereas now, the extremely high 
| Short-period stability of the quartz-controlled phonic 

motors has reduced such errors to negligible amounts. 

| Indeed, the improved clocks have matie more apparent 
| than previously the “scatter” of the astronomical 
transit observations, of which 184 have been carried 
out at station A and 116 at station B, which serve to 
determine the finally adopted time. 

The six-dots time signals radiated by the British 
Broadcasting Corporation have been normally con. 
trolled from station A with B acting as reserve. [Ip 
addition to many short wave transmissions, the number 
of time signals radiated on medium waves has been 
| substantially increased of late. Frequent six-dot signals 
jare also sent out by three Admiralty medium-waye 
| stations, to which are coupled stations on short waves 
| for the use of coastwise shipping ; while hourly signals 
| are sent to the Post Office for controlling the “ Talking 
| Clock” telephone service. In addition to regular 
| checks upon their own signals, recorded by their own 
| radio receivers, the Observatory stations have recorded 
whenever possible the official time signals radiated from 
America, Germany, France and Russia. In the particu- 
lar case of the time broadcasts from the American 
| Station WWV, which are controlled by the National 
| Bureau of Standards and take the form of standard 
| frequency transmissions of seconds interval signals of 
| five milliseconds duration, so remarkable a degree of 
| agreement has been noted in comparisons of both fre. 
| quency and time as to suggest that this form of trans- 
| mission is capable of a very high standard of precision, 
| and well adapted for accurate comparisons. 
| Until their crystal oscillators have aged to a satis- 
| factory state of stability, the three quartz-controlled 
| frequency installations at the Observatory cannot be 
| used as primary standards, and the time service is still 
| being based, fundamentally, on the comparisons 
between transit observations made by the Observatory 
and group IV frequency standards maintained by the 
| Post Office. Consequently, intercomparisons between 
| Post Office and Observatory clocks are possible only 
| through the 10 hour radio time signals from Rugby ; 
| and since this procedure introduces errors due to radio 
reception, station A and the P.O. Radio Branch 
Laboratories have been connected by a direct land line 
which is itself not free from difficulties for use in trans- 
| mitting clock signals. The Radio Branch have auto- 
| matic beat counters between each pair of frequency 

standards, giving relative rates from which accurate 
inter-comparisons of clock errors can be made by 
integration. Such information is, of course, most 
| valuable and similar beat counters of Post Office design 
are to be incorporated in the Observatory installation. 
A further outcome of the Post Office experience will 
|help the Observatory in long-period prediction work, 
for which uninterrupted runs of several months are 
essential. The Post Office standards used to be mains 
operated, and complete stoppages of all their oscillators 
|have been frequent in the past. They have now, 
therefore, transferred their clocks to floating-battery 
| operation and it is hoped that stoppages involving all 
| the standards simultaneously will rarely occur. This 
| improvement is also to be incorporated in the Observa- 
| tory installations. The new quartz controlled stan- 
| dards will be operated in groups, each comprising three 
| primary oscillators, and each group will be provided with 
|@ separate dual float-battery system as a precaution 
| against stoppages affecting more than one group at 6 
|time. To guard against prolonged stoppages of the 
| mains supply each of the Observatory time stations has 
| its own electric generating set, that at A being petrol 
driven while that at B has a Dieselengine. At station A, 
in addition, an emergency alternating current supply is 
| in course of being installed, and will serve as a stand-by 








forthcoming December Associate-Fellowship examina-| controlled from the Observatory station, A or B, at | for heating the thermostatically-controlled ovens in 


tion of the Royal Aeronautical Society must be received | which the transmitting clock and the land line to the 


which the quartz crystal oscillators are mounted. As 


by the secretary of the Society by September 30. radio transmitting station are the more reliable. The | a final precaution against errors due to temperature 


- 18 hour signals, which have been operated from phonic 


changes and vibrations from external sources, clock 


HYDRAULIC CONTROL VALVES.—Messrs. Glenfield and | motors since March 10, are controlled from the station | cellars are under construction to house the quartz time 


Kennedy, Limited, Kilmarnock, have recently issued a| which acts as reserve for the 10 hour signals. In order 


standards at station A. 


booklet describing in detail and illustrating the range and | to provide a regular check on line-lag, the station which,| The experience gained since the recent installation 
construction of the most modern types of hydraulic | on any occasion, does not control the actual time signal | of quartz controlled clocks at the Observatory stations 
control valve which they manufacture, particularly those | from Rugby, sends out a short series of dots, imme-|has enabled the Astronomer Royal to review the 
for high pressures. A considerable amount of informa- | diately after the time-signal, which are checked back | advances already effected in the time service and to 
tion regarding the layout, etc., of hydraulic circuits is | against the transmitting motor and thus give a measure 
included. | of the lag of the line. 





| forecast the prospects of future improvement. For 
| this purpose it is convenient to regard the service of 
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time signals radiated by the Post Office 16-kilocycle 
transmitter at Rugby from the separate standpoints of 
jong term performance and superimposed fluctuations 
of short period. With the errors at present inherent in 
transit observations, good long term performance 
requires that the service should be based on a battery 
of clocks which are so good that over periods of the 
order of three months all changes of rate in the clocks 
can be detected and evaluated by clock intercompari- 
sons alone, and the transit observations shoul be 
employed only for determining errors and rates, but not 
changes of rate. It is further necessary that the fre- 
quency drifts of the controlling crystal oscillators 
should remain sensibly constant over much | 

riods. If these requirements are satisfied any good 
substandard of frequency could, by averaging signal 
receptions over periods of a fortnight or more, be cali- 
brated with an accuracy of | part in 10°. But if this 
accuracy is to be achieved it is essential to take pre- 
cautions against stoppages of the crystals operating 
the primary clocks, since such stoppages are apt to give 
rise to changes both of rate and of frequency drift. 
Hitherto, all the primary clocks have been situated at 
other establishments than the Observatory. Moreover, 
most of these clocks have been mains driven, and sto 
pages from mains failures have been frequent, with 
consequence that an accuracy of 1 part in 10°, corres- 
ponding to 0-9 milliseconds a day in mean signal rate, 
has not always been realised. Thus, during past 
months, the error of an interval of time as determined 
by averaging si receptions over two successive weeks 
has pi spe 3 parts in 10°. But battery 
flotation has now been provided on the clocks used at 
present as primary standards, and quite _— from 
the introduction of quartz controlled clocks at the 
Observatory stations, improvement from absence of 
supply a is to be expected in the long term 
performance of the time signal service. 


No improvement in long term performance can yet | 


be ascribed to the quartz clocks themselves, since their 
crystals must be adequately aged before they can be 
aceepted as primary standards. During the ageing 
process, which may occupy six months or so, the fre- 

quency of a crystal changes progressively in an unpre- 

dictable manner. Consequently, no reliable extra- 

polation of the clock errors, as determined from transit 

observations, can be made. But when ageing is com- 

plete, the crystal should settle to a steady frequency 
drift, i.e., to a condition in which the rate of the clock 

changes uniformly and slowly. It then becomes possi- 

ble to extrapolate the clock error in a satisfactory | 
manner, and so to employ the clock as a primary 

standard. Indications during last April were that the 

ageing stage of the Observatory station crystals was 

app ing completion; and with a prospective 

increase in the number of clocks, there should be a 

consequential improvement in the long period perform- 

ance of the time signal service in the near future. 

As regards short-term performance, however, the | 
improvement in the service has been immediate. 
Before the introduction of the new quartz-controlled 
clocks, the time signals were actually operated by 
secondary clocks of the free-pendulum type, and on 
the occasion of each signal their errors had to be 
extrapolated from the results of comparisons between 
them and the primary clocks. These comparisons had 
to be obtained through the signals themselves, involving 
a radio link, and they were affected by errors of radio 
reception and measurement. In the cases of the 
Observatory stations and the National Physical Labora- 
tory, those errors were not large, amounting on the 
average to about +0-5 millisecond. A more serious 
uncertainty arose from the erratic performance of even 
the best pendulum clocks, the order of error being | 
such that if the time signals were used to determine | 
individual 24-hour intervals, errors, the average values | 
of which were +5 parts in 10*, were super-imposed on 
the long term errors of rate of the signals. The new 
clocks have materially improved this position. Their 
errors still have to be extrapolated from comparisons 
with the existing primary clocks which they will 
eventually supersede, but the period of extrapolation 
has been increased from 24 hours to five days, and the 
recent average error in the 24-hour interval between 
successive 10 hour signals from Rugby has been 
reduced to about 1 millisecond, representing an error 
of 12 parts in 10°. This average error, which will, 
of course, be additional to the long term error yet to 
be determined, arises mainly from the combination of 
variations in transmission time along the Post Office 
lines, and partly from variations in lag introduced at 

| 





the radio transmitting station. 
(To be continued.) 





Sort SOLDERS AND FLUXEs.—Messrs. British Insu- 
lated Cables, Limited, Prescot, Lancashire, have issued a 
brochure, which is entitled B.I. Soft Solders, Fluzes, 
Flux Cored Solders, giving the analysis, uses and methods 
of application of the range of solders now available under 
the Non-Ferrous Metals Control. 





THE BASIC-LINED CUPOLA.* 


On of the most serious restricting factors in the use 
of cupola melting for certain applications is the inability 
to reduce sulphur and phosphorus contents during the 
melting operation. In normal cupola practice, acid, 
i.e., firebrick and ganister, linings have invariably been 
used, and with this type of lining it is not ible to 
obtain the basic slag necessary for desulphurisation and 
par or ate ype w Recent improvements in basic 

ries, and particularly the development of a 
basic patching material, have caused renewed interest 
in the possibilities of achieving these objects in a basic- 
lined cupola, 

In the past the great disadvantage of burnt dolomite 
cone lining material has been that on contact with 
atmospheric moisture it hydrates and disintegrates. 
This feature also precluded the use of a wet patching 
material for repairs. A new stabilised dolomite clinker 
has now been produced,t and is available both as a | 
ramming material for the preparation of monolithic | 
linings and also in the form of bricks. A stabilised- | 
dolomite cement has also been developed which can be | 
mixed with water and applied as a patching material 
very much in the same way as gani is used in an 
eat axa. Some details of the properties of these 
materials are given in Table I. The patching can be 
ee ne ee onee bee See oe 

ite and chrome magnesite bricks. 

he first details of the use of these materials in a 
er ese! cupola were published by Renshaw, and 

it mainly with the gg for desulphurisation 
which a basic lining affords. The Melting Furnaces 
Sub-Committee in investigating this subject has had 
made available to it further i tion, which opens 
up other very interesting possibilities, particularly with 
regard to the question of dephosphorisati While 
the Sub-Committee is still actively engaged in examin- 
ing the results obtained in practice with basic-lined 
cupolas, it feels that the information at present available 
is of sufficient interest and importance to warrant the 
publication of this First Report, which gives an account 
of the work carried out to date. The thanks of the 
Sub-Committee are due particularly to Mr. E. S. 
Renshaw and to the management of the Ford Motor 
Company, Limited, Dagenham, Essex, for permission 


TABLE I.—Stabilised-Dolomite Ramming Material. 
Chemical Analysis (Typical Sample). 




















Loss on | | 
Ignition S102. | Bute | AlpOs. cao. MgO. 
i 
Nil 21-44 | 3-15 | 2-20 | 35-30 | 38-19 











Packing Density.—{a) Dry. 2-45 gm. per millilitre = 153 Ib. 
bapa gS (6) with 6 cent. water. 2-35 gm. per milli- 
itre = 147 Ib. per cubic . Dried strength (after %4 ho 
air drying).—Cirea. 150 Ib. square inch. Strength at elevated 
temperature.—Briq: ette for 1 hour at a C. under 
1 of 100 Ib. per inch is unaffected. e m | 
(20 deg. to 1,000 . C.).—1-5 per cent. — 
1,800 deg. . Thermal conductivity—Mean tem ure, 
700 deg. C. 7:5 B.Th.U. per square foot per inch per per 
degree F. 
to publish the results of the preliminary experiments 
on dephosphorisation. The Sub-Committee wishes also 
to record its indebtedness to Mr. E. Shaw and the 
Refractory Brick Company of England, Limited, for 
data regarding the stabilised-dolomite materials. 

Several references are made in the literature to the 
use of basic cupolas, but usually these were unsuccessful, 
tching had 





partly because no satisfactory method of pa’ 
developed, and also because of the difficulty of 


keeping moisture from the sintered dolomite linings 


The most important information is contained | P4ragrap: 


in a paper published in Germany by Heiken,} who used 
basic cupolas between 1905 and 1928, at first experi- 
mentally and later on a full production scale, for steel 
making by the converter process. The main object in 
using a basic lining was to obtain metal of low sulphur 
content from the cupola, but other factors noted by 
this author are of interest. It is also of interest to note 
that the work on ye nye by Renshaw pre- 
viously mentioned and also that on dephosphorisation, 
to be dealt with later in this report, was carried out 
without knowledge of the results of Heiken. 

The first experiments reported by Heiken were carried 
out in a aie of 20 in. diameter lined with magnesite 
bricks. A highly basic slag was produced by additions 
of dolomite and fluorspar. Using charges of 40 per 
cent. to 60 per cent. hematite pig-iron and 60 per cent. 
to 40 per cent. steel scrap, the average sulphur content 
of the molten metal was reduced to 0-017 per cent. 





* First Report on the Basic Cupola by the Melting 
Furnaces Sub-Committee of the Technical Committee, 
presented at the 41st annual meeting of the Institute of 
British Foundrymen, held at Manchester, on Saturday, 
June 10, 1944. Abridged. 

t Jl. I. & S. Inst., vol. 144, page 105p (1941), and 
ENGINEERING, Vol. 152, page 317 (1941). 

t Foundry Trade Journal, vol. 72, March 2, 1944. 





This compared with an average figure of 0-077 per cent. 
using similar charges in a furnace with an acid lining. 
The carbon content increased from 2-85 per cent. 
average from the acid furnace to 3-69 per cent. with 
the basic lining. The phosphorus content of the metal 
fell from an average of 0-091 to 0-059 per cent. in the 
basic cupola, a phosphorus reduction of 35 per cent. 
simultaneously with the removal of sulphur. The 
average silicon content of the metal from the acid-lined 
cupola was 1-66 per cent., but the same charges yielded 
a silicon content of an average of 0-56 per cent. in the 
basic furnace. , 

In view of the success in obtaining desulphurisation, 
which, on these figures, was 78 per cent. effective, 
Heiken eventually changed over all the cupolas in the 

lant to basic linings, using, instead o' ite 

ricks, a rammed lining of dolomite bonded with 
anhydrous tar. The results continued to be satis- 
factory, but with increased furnace output and with 
increasing steel scrap and decreasing hematite in the 
charges, the sulphur content of the molten metal 
showed an increase, although it remained within per- 
missible limits. Heiken noted that the increase in 
sulphur corresponded with a decrease in the amount 
of silicon charged (i.e., with a reduced amount of 
hematite in the charges). The effect of adding silicon 
in the form of 12 per cent. silicon ferro-silicon was 
examined. ing charges of 88 per cent. steel scrap and 
12 cent. of ferro-silicon, a considerable increase 
in the sulphur content of the metal was found to occur. 
This was attributed to heavy oxidation of silicon when 
charged in this concentrated form, which caused a 
decrease in the basicity of the slag. When the required 
silicon content of the charges was obtained by the use 
of hematite there was less danger of oxidation taking 
place. To ye the view that oxidation reduced the 
efficiency of the desulphurisation, Heiken showed that 
the sulphur content of the metal increased slightl 
during the blowing down period as the cupola mom | 
This effect was noted even when using 50/50 mixtures 
of hematite and steel scrap. 

The high pick up of carbon experienced in the e i- 
mental melts in the small cupola was alee in 
normal production and with charges containing 50 per 
cent. steel scrap, carbons of 3-85 per cent. to 4-37 per 
cent. were obtained. When charges containing no steel 
were melted, large quantities of kish graphite were 
thrown out by the molten metal on cooling. The 
sulphur content of the metal produced from charges 
containing 50 per cent. steel scrap was generally below 
0-02 per cent., rising to slightly over 0-03 per cent. in 
the last metal tapped. ith a manganese content 
charged of 1-22 per cent., the molten metal contained 
about 1-0 per cent. manganese. 

Heavy wear on the linings was experienced, but this 
was of assistance in maintaining a highly basic slag. 
By taking suitable precautions it was possible to 
prolong the life of linings in cupolas of 30 in. to 36 in. 
bore to enable melts of approximately 40 tons to be 
obtained. The lining had to be rammed to its origi 
size after each day’s melt. Because of the height of the 
cupolas, receivers could not be used, and the metal was 
collected in the well, each converter charge being tapped 
out in portions. It was considered that the use of a 
receiver would have enabled the metal to be held in 
contact with the slag for longer periods, and yi2lded 
more uniform and complete desulphurisation with a 
longer lining life. 

In the present investigation, experience has been 
obtained with monolithic linings prepared from dolo- 
mite clinker and using the special patching material for 
repairs. The main points arising in connection with 
the use of these materials are given in the following 
hs. The basic lining should have a thickness 
of 9 in., and should extend from the bottom of the shell 
to a height of at least 4 ft. 6 in. above the tuyeres. If 


the cupola is normally provided with a lining more 
than 9 in. thick, the additional thickness in excess of 


12 in. may be made up with acid refractory. 

The stabilised-dolomite lining material is mixed with 
6 per cent. water and 1 per cent. liquid sodium silicate 
in a small pan mill, the sodium silicate being previously 
dissolved in the water. The optimum charge is 4 cwt. to 
5 ewt., and this takes about 5 minutes to mix. 
this way a suitable quantity of mix becomes available 
for ramming. It has been found convenient to add 
8 per cent. to 9 per cent. water in the first instance, and 
to reduce to 7 per cent. by additions of the dry material. 





The actual ramming is then carried out at a moisture 
content of approximately 6 per cent. The lining 
former, which should preferably be sectional, is inserted, 
and a course of firebricks is placed inside the bottom 
plate round the bottom of the former to provide a solid 
foundation for the ramming. Pneumatic rammers with 
large flat heads appear to be best for carrying out the 
rammi Small peg-type rammers plough up the 
material, and leave a loose top layer of 3 in. to 4 in., 
which may dry out in the space of time elapsing between 
successive mixes, giving a of laminations or 
zones of weakness and high porosity in the lining. 





(To be continued.) 
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ADAPTATIONS OF THE HERBERT ‘ 
NO. 4 SENIOR CAPSTAN LATHE. NO. 
Tue Herbert No. 4 Senior capstan lathe, during the 
50 years in which it has been in existence, has proved a 
valuable starting point for a number of capstan lathes | 
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‘* ELOPTIVE ” 


CAPSTAN LATHE. 


MESSRS. ALFRED HERBERT, LIMITED, COVENTRY. 





with special features designed to increase its range of 
application. Two such adaptations are described below 

the first of these being the Herbert No. 4 Senior “ Elop- 

tive ” capstan lathe illustrated in Figs. 1 and 2, and the 

second being an alternative arrangement of the head- 

stock of the No. 4 Senior capstan lathe proper. Both | 
the lathes now dealt with are made by Messrs. Alfred 

Herbert, Limited, Coventry, and it should be explained 

that the term “ Eloptive * denotes a machine in which 

the speed changes are electrically operated, as distinct | 
from the alternative design of No. 4 Senior Capstan 

lathe in which the changes are effected by lever move- 

ments. 

In the general view of the “ Eloptive ” lathe given in 
Fig. 1, the spindle driving motor is not visible, but it 
should be explained that a direct spindle drive is 
provided and there is also a geared drive. The direct 
drive provides four high speeds with a range of from | 
500 r.p.m. to 1,500 r.p.m., and the geared drive gives 
four lower speeds ranging from 125 r.p.m. to 375 r.p.m. | 
The headstock has thus a range of eight spindle 
speeds, both forward and reverse. The driving motor 
is of 3 h.p. and is of the four-speed squirrel-cage 
induction type suitable for three-phase current at 
400/440 volts and 50 cycles. The rotor is mounted on 
the headstock spindle, which is carried in precision type 
ball and roller bearings taking both the journal load | 
and the thrust load. There is neither end play nor 
peripheral play of the spindle, and both the inner and 
outer races of the bearings are firmly clamped. The 
change from one range of spindle speeds is controlled 
by a lever on the front of the headstock with the 
spindle stopped, but, within either range, any change 
of speed can be made instantaneously without stopping | 
the spindle, this being effected by a robust and compact | 
switch on the top of the headstock and identified by 
the dial speed indicator in the upper part of the switch 
housing. The lever immediately below the dial controls 
stopping, starting and reversing. The main lever | 
controls sliding back gears and when it is in the neutral | 
position the rotor of the driving motor revolves freely | 
on ball bearings on the spindle. The spindle assembly 
is dynamically balanced to enable full advantage to 
be obtained in the high-speed range of the uniform | 
torque, which enables a high degree of accuracy and | 
fine finish to be maintained in the work. A fan| 
mounted on the spindle ensures adequate ventilation | 
of the driving motor. All the shafts in the head- | 
stock are mounted in ball bearings and all gears are 
hardened and ground. 

The spindle, which has a central hole 1} in. in 
diameter, is finished with a hardened flange to which 
chucks or fixtures can be bolted. The maximum 
swing over the bed is 16} in., that close to the cross- | 
slide being 13} in., and that over the cross-slide itself 
8in. The horizontal bar seen above the slide in Fig. | 
is a safety device, described in ENcIneERING, vol. 154, | 
page 386 (1942), designed to prevent possible injury to 
the operator from incautious movements during the 
automatic motions of the capstan slide. The chuck | 
guard with an observation window and a top lighting | 
window is also a safety device, the rate at which metal 
is removed when using Ardoloy tools at high speeds | 
rendering such a screen desirable. The saddle and | 
cross-slide are shown in detail in Fig. 2. The longi- | 
tudinal traverse of the saddle and the transverse | 
traverse of the cross-slide are controlled by hand- | 
operated stop bars. An accurate indicator on the} 
longitudinal feed handwheel enables length dimen- | 
sions to be duplicated within fine limits while the | design. It has a working stroke of 9} in., and the 
indicating dial for the cross-slide is nearly as large| maximum distance from the spindle flange to the 
as the handwheel thus providing for easy and positive | capstan is 29 in. Length dimensions of the work are 
readin of the movement. It will be noticed in| controlled by quickly-adjusted self-selecting stops, 
Fig. 2 that the cross-slide stop bar is protected from | which trip the feed and also act as dead stops, these 
swarf by a hinged cover. The cross-slide carries at the | stops being mounted on a bar which rotates, on its 
front a patented self-indexing square turret which can | horizontal axis, synchronously with the rotation of the 
be rapidly operated, one movement of the operating | capstan on its vertical axis. The slide has a graduated 
lever releasing the clamping mechanism and a reverse | scale with an adjustable pointer and the pilot wheel 
motion indexing and re-clamping the turret. The slide | is provided with an indicator by means of which the 
carries an adjustable tool post at the rear. The trans-| degree of pressure on the stops can be maintained 
verse traverse of the slide is 10} in. and the amount of | at a desired figure, and, in consequence, length dimen- 
the longitudinal movement of the saddle may be esti- | sions can be accurately duplicated. 
mated from the length of work which can be screwed; The feed box is driven from the main spindle by 
with the chasing attachment, this length being 9 in. | means of a train of hardened and ground nickel-chrome 

The chasing attachment is of simplified design and | gears, the multi-spline shafts of which are mounted in 
is an optional fitting. Each lead screw will cut three | ball bearings. Six changes of reversible automatic 
different pitches, either right-hand or left-hand; for feeds, of from 40 cuts to 480 cuts per inch, are provided 





example, a four-threads per inch leader will cut 16 | to both the sliding and surfacing motions of the saddle 
threads, eight threads, or four threads per inch. The 
leader shaft is provided with a small disengaging clutch | The short lever seen to the right of the feed box in 
so that it need not rotate except when chasing. The Fig. 1 selects the coarse or fine feed ranges, the corre- 
chaser is rapidly withdrawn from the leader at the | sponding lever on the left being for reversing. The 
same time that the leader nut is disengaged. The} particular feed desired is selected from the range by 
leaders are the same as those used on the standard | rotation of the dial seen below the right-hand lever. 
No. 4 capstan lathe. The capstan slide is of improved | The mechanism is protected by a self-setting slipping 








and to the longitudinal motion of the capstan slide. | 








Fig. 2. 


|clutch. It may be noted here that the parts seen to 
| the left of the feed box in Fig. 1 are connected with 
| the operation of a Herbert 9 in. dynamically-balanced 
| air-operated chuck, and incorporate an air filter, 
reducing valve, pressure gauge, cylinder lubricator and 
| control valve. Distortion of light parts can be avoided 
by the inclusion of an air pressure variator, by which 
| the pressure on the chuck jaws can be reduced before 
|the finishing cut is made. Alternatively, a 9-in. 
Coventry concentric chuck can be fitted, though on 4 
| machine of the type now described, in which most of 
| the work needs only a relatively short machining time, 
}an air operated chuck is often adopted since the 
| chucking time is thus reduced to a few seconds and 
the operator is relieved of the fatigue associated with 
hand-operated chucks used at mass production rates. 
The ability of the machine to maintain continually 
| a high degree of accuracy has been secured by precau- 
| tions to preserve alignments and to reduce wear to 4 
|minimum. These precautions are as follows. Sliding 
surfaces are hardened by the firm’s “ Flamard ” process 
which gives a Brinell hardness of 478 to 555, these 
surfaces comprising the prismatic ways of the bed, the 
| guide ways of the capstan slide, the mating surfaces 
on the slide itself, and the bottom face of the capstan 
‘block and its seating on the-slide. The bed ways are 
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completely protected at the headstock end from swarf, 
dirt, dust and cutting fluid by sliding covers attached 
to the left-hand side of the saddle and bedded on the 
ways so as to be in actual contact over the whole of 
the sliding surfaces. The capstan assembly is long 
enough to cover and protect its lower slide in all 
positions. The slides and other parts are continually 
lubricated from a central reservoir and the mechanism 
in the aprons of the saddle and the capstan slide are 
protected by the safety clutch through which the feed 
shaft is driven. 

The second of the two adaptations of the Herbert 
No. 4, Senior capstan lathe previously referred to is 
really a simpler, and therefore cheaper, design and 
is intended as an alternative to the standard. In 
the standard machine the spindle speed changes are 
effected by means of a finger-controlled dial and a lever ; 
in the alternative design they are secured by lever 
movements only. These provide a range of 8 speeds 
with an instantaneous change from fast to slow, for- 
ward or reverse, by multi-dise clutches. The shorter 
of two co-axial levers on the front of the headstock 
slides in an axial direction in and out and in either 
of these positions it can be swung to the right or 
the left, thus giving a choice of four pairs of speeds, 
fast or slow, either of which can be engaged instantly 
by moving the long lever. In order to select any of the 
four pairs of speeds the headstock gears must be 
brought to rest by operating the start, stop and reverse 
lever on the top of the headstock. When in the neutral 
position this lever applies a self-adjusting brake, so that 
all shafts in the headstock, with the exception of the 
shaft on which the driving pulley is mounted, become 
stationary. The spindle is mounted in ball and roller 
bearings and all shafts in the headstock run in ball 
bearings. The headstock is automatically lubricated 
with filtered oil. Both the Senior capstan lathe 
with the standard dial-change headstock and the 
alternative design with lever-change are arranged to 
provide either a standard spindle speed change or a 
special low range of speeds, and both may be driven by 
& single-speed or a two-speed motor. The speed 
ranges available are the same for both types of head- 
stock, namely either the standard range of from 
40 r.p.m. to 1,000 r.p.m., or the special low range of 
from 30 r.p.m. to 750 r.p.m., with a single-speed motor. 
With a two-speed motor they are from 20 r.p.ni. to 
1,000 r.p.m. and from 15 r.p.m to 750 r.p.m., re- 
spectively. 





COURSES FOR INSTITUTE OF TRANSPORT EXAMINATION. 
—Arrangements have been made to hold a course of 
lectures for candidates for the graduateship examination 
of the Institute of Transport at the Technical College, 
Warwick-road, Ealing, London, W.14. The classes will 
be held from 7 p.m. to 9 p.m. on Mondays and Thursdays. 
Courses for the associate-membership examination would 
be arranged if a sufficient number of students were 
forthcoming. 








VACUUM TESTING PLANT FOR 
FAN IMPELLERS. 


Tue installation illustrated on this page is a recent 
addition to the testing equipment of the research 
laboratory of Messrs. Buffalo Forge Company, Buffalo, 
N.Y., U.S.A., to facilitate the investigation of stresses 
in parts rotating at high speeds. It is an enclosed 
structure, which is exhausted to a very low vacuum, 
the part being rotated in the vacuum in order to 
reduce power losses due to air friction. It is stated 
that a fan impeller which would require 1,000 h.p. 
to drive at an overspeed involving a test to destruc- 
tion in air at 29-92 in. of mercury barometric pressure 
needs only 0-25 h.p. to attain the same speed when 
rotated in a vacuum of 200 microns, that is, 0-00787 in. 
of mercury absolute pressure. The low power men- 
tioned does not include that required by the friction 
of the small air turbine which constitutes the driving 
unit, but this is virtually negligible. The testing pit 
shown in the illustration consists of a steel cylinder, 
6 ft. in diameter by 4 ft. deep, set in concrete in the 
laboratory floor. It has a removable cover and is 
fitted with a laminated lining, which protects the 
shell from damage when a test to destruction is carried 
out. It is, of course, airtight and can be exhausted 
to the vacuum of 200 microns of mercury mentioned 
above. The motor-driven vacuum pump is seen in the 
background of the illustration. 

The impeller to be tested is suspended inside the 
exhausted chamber from the air turbine which is 
mounted on the cover, only a small diameter shaft 
being needed. The operating equipment includes a 
control valve and an air brake, since it is imperative 
that acceleration should be gradual. The speed is in- 
dicated by a direct-reading dial type electronic fre- 
quency meter with a suitable amplifying device, this in- 
strument being selected so as to avoid the absorption of 
power in indicating the speed. A glass window in the 
cover permits the impeller to be examined strobo- 
scopically, and strain gauges, in conjunction with a 
cathode-ray oscilloscope, enable stresses and vibrations 
to be observed and measured. The various controls 
are grouped on a desk panel as shown. The operator 
in the illustration is just about to start up the vacuum 
pump prior to commencing a test. We understand 
that a vacuum testing pit of a similar type is in use by 
Messrs. General Electric Company, Schenectady, N.Y., 
U.S.A., for testing turbo-supercharger impellers which 
may be run up to a speed of 60,000 r.p.m. if required, 
but while the Buffalo Forge Company’s installation 
can be so operated, it is mainly intended for testing 
at lower speeds the larger fans manufactured by the 
firm. To ensure the safety of operation of cast or 
fabricated fans, they may be run at an overspeed 
sufficient to enable the factor of safety for normal 
working speeds to be calculated, while new designs 
may be tested to destruction in order to bring to light 
any unsuspected weakness. 








THE SUPERMARINE “SPITFIRE ’”’ 
F MARK XIV FIGHTER. 


At its inception, the Vickers-Armstrongs Super- 
marine Spitfire was recognised as a fighter aircraft 
of exceptional performance, but few who knew it 
at the outbreak of the war would have ventured to 
predict that it would prove so adaptable as subsequent 
developments have shown, or that it could be improved 
to the extent demonstrated by later “ Marks.” Like 
the Hawker Hurricane, however, with which it shared 
most of the honours of the Battle of Britain four 
years ago, the Spitfire has undergone successive changes 
in design, powering and armament which have ex- 
tended its utility greatly. 

Like its forerunners, the Spitfire XIV is a single- 
seater low-wing monoplane with a single tail fin and 
rudder and elliptical wings, and is fitted with the 
Rolls-Royce Griffon 65 engine, in place of the familiar 
Merlin, driving a five-bladed Rotol constant-speed 
propeller. The main landing wheels fold up sideways 
into the wings in the usual way, and the tail wheel 
is retractable. The wing span is 36 ft. 10 in. and the 
wing area about 248-5 sq. ft. The rudder is slightly 
larger than in earlier models. The overall length is 
32 ft. 7} in. ; the height (with the tail up and one blade 
of the propeller vertical) is 11 ft. 1} in. ; and the weight 
is about 8,000 lb. The armament may consist of four 
20-mm. cannon, or two cannon and two 0-5-in. machine 
guns, or two cannon and four 0-303-in. machine guns. 
Drop-tank fittings are provided under the wings, and 
these can be used also to take carriers for either 250-Ib. 
or 500-lb. bombs. The speed has not been disclosed, 
but the machine is stated to be faster than any other 
Spitfire in service, while the rate of climb and the high- 
altitude performance (the Spitfire XIV has been flown 
to more than 40,000 ft.) are designed to enable it to 
keep above any fighter aircraft that the enemy possesses. 
Its primary purpose, in fact, was high-altitude inter- 
ception and it was used for this purpose during the 
invasion of Normandy, although in the event no 
German high-flying reconnaissance aircraft ap ‘ 
It was in action also against flying bombs. As will be 
seen from Figs. 1, 2 and 3, on page 230, the Mark XIV 
does not differ greatly in appearance from the original 
design except in the longer nose of the fuselage, neces- 
sary to accommodate the Griffon engine, and the further 
projection of the large hub of the Rotol propeller. 

The Griffon 65 engine is an improved version of the 
type used in the Spitfire XII, which was described and 
illustrated on page 207, of our issue of March 17, 1944. 
The chief external difference to be seen by comparing 
Figs. 4 and 5, on page 230, with the earlier illustrations, 
results from the fact that the Griffon 65 is fitted with 
a mechanically-driven two-speed two-stage super- 
charger, and intercooler. There are twelve cylinders, 
6-in. bore by 6-6-in. stroke, arranged in a 60-deg. V, 
this arrangement and the cylinder dimensions being 
the same as in the type R Rolls-Royce Schneider Trophy 
engine. The compression ratio is 6 : 1 and the capacity 
is 36-7 litres. The power developed exceeds 2,000 h.p., 
and the weight per horse-power is less than 1 lb. The 
cylinder coolant is circulated under pressure. To 
reduce the length of the engine, the ignition and cam- 
shaft drives are taken from the airscrew wheel at the 
forward end of the crankshaft. Dual ignition is pro- 
vided, from one magneto. The propeller reduction- 
gear ratios may be either 0-51 : 1 or 0-45: 1, according 
to requirements, and either electric or cartridge starting 
may be fitted ; the starter is mounted on the reduction- 
gear casing and acts on this gear. Drives for the 
various auxiliaries are taken from a separate gearbox. 
The engine, airscrew and ignition controls are inter- 
connected. 

The two-speed supercharger has an automatic gear- 
change to prevent the use of the high gear at sea-level 
and to change the gear at the height where the maxi- 
mum performance will be obtained at the prevailing 
air speed. The liquid-cooled intercooler is moun 
behind the cylinder blocks. The system of lubrication 
is new, and is now standardised ; an important feature 
is that the oil is fed positively to all crankshaft bearings 
to reduce pressure loss and improve oil-flow control. 
The control of the fuel feed has been improved, also, to 
ensure correct carburation when performing aerobatics 
in action. In service it has been found that the Sp.t- 
fire XIV retains all the manceuvrability and ease of 
control characteristic of the earlier Spitfires. 

The adoption of a five-bladed propeller has resulted 
from pressure of circumstances. Until comparatively 
recently, most propellers were of the variable-pitch 
three-bladed type, which were adequate to absorb an 
engine power of 1,200 h.p. at 20,000 ft. altitude, pro- 
vided that there was no restriction on diameter by 
reason of a short undercarriage or, in the case of 
bombers, by lack of clearance between the blade tips 
and the fuselage. Increased take-off and climb per- 
formance could be obtained by using blades with a 
wider chord than normal, though usually at the expense 
of top speed. Two-stage superchargers, which enabled 
the engine power to be maintained at a greater altitude, 
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combined with higher flying speeds of aircraft, made 
four-bladed variable-pitch propellers essential, since 
ground and fuselage clearance limited the diameter. 
Any increase of tip speed above a certain percentage 
of the speed of sound was found to reduce propeller 
efficiency, which also limited the permissible diameter 
and caused the blade area to be insufficient to absorb 
the engine power. Hence the five-bladed constant- 
speed propeller was introduced to give increased blade 
area while maintaining top-speed performance and 
meeting the demands of climbing and cruising condi- 
tions. This aim, it is stated, has been fully achieved, 
while the fact that no two blades simultaneously pass 
the wings or any excrescences has resulted in noticeably 
smooth operation. 





DEVELOPMENTS IN TELEVISION. 


We have recently been given an opportunity of 
seeing a demonstration of a new system of television 
in colour and in stereoscopic relief developed by Mr. 
John L. Baird in his laboratory at 3, Crescent Wood- 
road, Sydenham, London, 8.E.26. The new system 
has the important advantage that the images are 
produced on the fluorescent screen of a cathode-ray 
tube, no rotary colour discs or other moving parts being 
required at the receiving end such as were necessary 
in Mr. Baird’s earlier systems, one of which was 
described in ENGINEERING, vol. 150, page 513 (1940). 

Referring first to the receiving apparatus, the 
eathode-ray tube, which is mainly spherical in form, 
contains a thin disc of transparent mica about 10 in. 
in diameter located in the diametral plane of the sphere. 
One side of the mica disc is coated with a fluorescent 
powder which emits a blue-green light in the cathode- 
ray beam, the powder on the opposite side giving an 
orange-red fluorescence. The beam directed on to the 
blue-green side of the disc reproduces the blue-green 
component of the transmitted image and vice versa, 
and as the viewer sees both images simultaneously 
owing to the optical transparency of the mica disc, he 
sees the transmitted picture in natural colours as nearly 
as can be expected in a two-colour system. Both images 
are, of course, arranged in correct register by adjust- 
ment of the beams in the usual way, and it may also be 
mentioned that the intensity of each of the separate 
colour components can be adjusted easily to give the 
result most pleasing to the viewer. For three-colour 
reception, Mr. Baird proposes to form narrow ridges on 
the back of the mica disc and to use three cathode-ray 
beams. Two beams would be directed on to the back 
of the disc so as to fall on opposite sides of the ridges, 
which would be coated with salts, giving blue and 

n fluorescence, respectively. The third beam would 

directed on to the front of the disc, which would 
be coated to give the red fluorescence. We believe, 
however, that this method of reception has not yet 
been publicly demonstrated. 

Reverting to the two-colour system, a point which 
should be explained is that, in order to give an 
unobstructed view of the mica disc, the two cathode-ra 
beams are directed upwards on to it at an angle which 
would cause considerable distortion of the image if 
steps were not taken to correct it. To eliminate this 
distortion a magnetic field generated by a magnet with 
suitable pole-pieces, situated outside the tube, is 
adjusted to make the images received on the 
mica disc rectangular. It should be mentioned here 
that if a stereoscopic transmitter be used, the two 
separate colour images received can be made to form 
a stereoscopic pair. Then, by viewing them through 
coloured spectacles so that each eye sees only one of 
the colour images, a single coloured picture in stereo- 
scopic relief is obtained. 

The transmitter used for the demonstration was a 
cathode-ray tube producing a 600-line interlaced scan 
by a rapidly moving spot of light. Between the tube 
and the object being televised is a revolving disc 
carrying orange-red and blue-green filters, so that the 
object is scanned with orange-red and blue-green light 
alternately. The light diffused from the object is 
picked up by photo-electric cells, the output from which, 
after suitable amplification, is used to modulate the 
transmission, which for the demonstration was, of 
course, by land line. In the form of transmission 
employed all the lines in any one frame were of the 
same colour, the colour changing with each successive 
frame, but in a new form of scanning now being 
developed the successive lines in each frame are of 
different colours. The object of this development is to 
reduce colour flicker which becomes prominent when 
frame by frame colour alteration is employed if the 
picture contains any large area of a single colour. With 
a two-colour transmission, for instance, a large blue 
area in the picture would not appear in the orange-red 
frame, so that it would be seen at only half the frame 
frequency ; that is, at half the frequency of those areas 
which appear in both frames. With line by line colour 

scanning each colour would appear in every frame and 
colour flicker would not be noticeable. 
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A. H. Earley, O.B.E.; L. C. Hawkins, London; R. Le 
Fevre, Bury ; J. P. Mehta. 

Associate Member—J. Allan; J. F. A. Baker; J.C. 
Davies; A. G. Fagg; R. B. Hounsfield; F. G. Laird ; 
W. Latto, Paraguay ; J. C. McClelland, Belfast ; E. A. 
Morgan; G. M. North, Iraq; I. R. Patey; H. C. 
Purnell; T. F. Rice; B. Smith; W. J. Stevens; 
G. F. W. Still; H. Walker, York; D. F. Young, 
Durban, 8. Africa. 





BOOKS RECEIVED. 


Steel Manufacture Simply Explained. By Dr. EDWIN 
GREGORY and Eric N. Smaons. Third edition. Lon- 
don: Sir Isaac Pitman and Sons, Limited. [Price 
12s. 6d. net.) 

Publishing in Peace and War. With Some Notes on “‘ The 
Future of English Books on the Continent After the War” 
and “‘ The Status of Books.” By STaNLEY UNWIN. 
London: George Allen and Unwin Limited, Ruskin 
House, 40, Museum-street, W.C.1. [Price 6d. net.) 

Ministry of Works. Post-War Building Studies. No. 4. 
Plumbing. By the Plumbing Committee of the Building 
Research Board of the Department of Scientific and 
Industrial Research. London: H.M. Stationery Office. 
[Price 1s. net.) 

Workmen's Fares. Survey of the Provision of Cheap Daily 
Conveyance of Workmen Between Suburban Homes and 
Their Places of Business. By CHaRLEs E. LEE. 
London: “ The Railway Gazette "’ Offices, 33, Tothill- 
street, Westminster, 8.W.1. [Price 1s.] 


Penguin Specials Series. No.3150. Lend-Lease. Weapon 


for Victory. By Epwarp R. Srerrinivus, Jr. Har- 
mondsworth, Middlesex: Penguin Books, Limited. 
[Price 9d. net.) 


The Forest Research Institute, Dehra Dun, India. Indian 
Forest Utilisation Leaflet No. 63. Studies on Adhesives. 
Part IX. Tar-Acid-Formaldehyde Resin Adhesives. 
By D. NARAYANAMURTI and KARTAR SINGH. Dehra 
Dun, U.P., India: The Utilisation Officer, The Forest 





Research Institute. London: The Publications 
Officer, India House, Aldwych, W.C.2. [Price 6 annas 
or 7d.) 


— 


PERSONAL. 
Mr. W. W. Woop, who has been Master of the Cutler 
Company of Hallamshire for the past four years, and also 
occupied the position in 1924, has been re-elected for g 


fifth successive year of office. 

Sm Feurx J.C. Pote has been elected chairman of 
Ferguson, Pailin, Limited, and Mr. H. C. Pierson ang 
J. 8S. RaMspEN have been elected directors. 

Sirk Sipney CuapMaNn, K.C.B., C.B.E., has resigned his 
position as member of the Central Price Regulation Com. 
mittee and has been succeeded by PROFESs0R G, 0. 
ALLEN, Ph.D., who occupies the Brunner Chair of Econo. 
mic Science at the University of Liverpool. 

On page 188, ante, we announced that Dr. Haro 
Moore, ©.B.E., F.R.LC., F.Inst.P., is shortly to relip- 
quish the position of Director of the British Non-Ferroys 
Metals Research Association, which he has held for the 
past 12 years. We now learn that Dr. Moore is retiring 
on October 31. 

Mr. ERNEST F. SovucHorre, assistant superintendent 
engineer to Messrs. Alfred Holt and Company since the 
Spring of 1939, has been appointed to succeed Mr. 
Srerry B. FREEMAN, C.B.E., M.Eng., M.Inst.C.k., 
M.I.N.A., as chief superintendent engineer, when the 
latter retires on September 30. 

Mr. N. R. Exsiorr, Borough Electrical Engineer, 
Gravesend Corporation, who, as stated on page 128 ani, 
has been appointed to succeed Mr. A. E. MCKENzIE as 
chief electrical engineer and manager, Wimbledon Cor- 
poration, has been given leave of absence to direct some 
important work for the British Forces in France. He 
has been appointed Lieut.-Col., R.E., for the purpose. 

Mr. L. G. P. Freer has succeeded Mr. W. D. Scorr, 
C.B.E., as Board of Trade Representative on the Regional 
Board for Northern Ireland. Mr. Freer has also succeeded 
Mr. J. I. Cook as Regional Controller of Factory and 
Storage Premises for Northern Ireland. 

Mr. F. A. WINGROVE and Mr. W. Hotes, M.C., have 
been appointed to the board of Wingrove and Rogers, 
Limited. Mr. Wingrove has long served the company 
as buyer and as manager of their B.E.V. electric indus- 
trial truck and storage-battery locomotive department. 
Mr. Holmes has been for many years on the radio side 
of the business. 

Mr. J. F. C. Monpen, B.Sc., has been appointed chief 
metallurgist to Messrs. Bound Brook Bearings (G.B.), 
Limited, Birmingham. 

Mr. E. H. Jones, a member of the staff of the Liverpool 
Corporation Electric Supply, has been appointed genera- 
tion engineer at the Tir John power station of the 
Swansea Corporation. 

Mr. F. M. Kine, Mr. W. L. G. Mur and Mr. C. G. 
Peacock, all of whom are associates of the Institution of 
Mining and Metallurgy, have joined the Directorate of 
Opencast Coal Production, Ministry of Works. 





Tue Late Mr. J. H. Hart.—We regret to record the 
sudden death of Mr. J. H. Hart, which occurred on 
September 7 while he was on holiday. Mr. Hart, who 
was born at Arborfield, Berkshire, in 1869, had recently 
completed 60 years’ continuous service with Messrs. 
Elliott Brothers (London), Limited, Century Works, 
Lewisham, London, S.E.13. He was a member of the 
electrical measuring instrument sales staff and joined 
the firm in 1884 when it was at St. Martin’s-lane. In 
1910 he took charge of the sales department of the 
London office at Leicester-square and continued in this 
capacity when the department was transferred to West- 
minster in 1912. Mr. Hart had served at the Century 
Works since 1923, in which year the London office was 
moved to Lewisham. 


SCHOLARSHIPS FOR AIRCRAFT APPRENTICES.—Further 
evidence of the attention which the British aircraft 
industry is paying to the technical education and training 
of young men is furnished by the announcement that Mr. 
Robert Blackburn, chairman of Blackburn Aircraft, 
Limited, has made available an annual scholarship of 
1001. to the apprentice who obtains the best results in 
the examinations for the Ordinary National Certificate in 
Mechanical Engineering. The scholarship will be tenable 
at University College, Hull, for the course leading to 4 
diploma in aeronautics. The first award will be made this 
year on the results of the examinations already held. It 
will be recalled that, as recorded on page 113, ante, the 
de Havilland Aircraft Company, Limited, announced 
details of a comprehensive education scheme for the 
aeronautical training of youths, while, as stated in 
ENGINEERING, vol. 156, page 475 (1943), Westland Air- 
craft, Limited, have a scheme leading ultimately to 4 
university course at Cambridge with assistance of the 
order of 2501. a year. Nearly all the leading British air- 
craft firms have individually sponsored apprentice scholar- 
ship schemes and the Society of British Aircraft Con- 
structors have had in being, for many years, a scheme for 
the encouragement of boys whose parents are in financial 
circumstances which would otherwise debar their sons 











from following their chosen career. 
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NOTES FROM THE NORTH. 


GriasGow, Wednesday. 


Scottish Steel.—Business in the steel industry has 
picked up slightly. There have been a few more orders 
for plates and the demand for light sections and small 
pars remains steady. On the whole, however, the general 
position is much the same as recently reported, and few 
ynits are as busy as they would like to be. Sheet makers 
pave obtained fair replacements of their completed orders, 
and the works are still operating full-time. Great 
interest surrounds the prospects of sheet makers, and the 
question generally discussed is not whether there will 
pe enough orders to keep them busy after the war, but 
whether there will be enough plant capacity to meet the 
enormous demand which is expected to develop when the 
motor industry, the housing programme, and other 
outlets are again functioning without restriction. 


Scottish Coal.—Mr. Abe Moffat, President of the 
Scottish Mineworkers’ Union, has been expressing regret 
at the declining output of coal from Lanarkshire and 
demanding action to prevent the volume from shrinking 
further. That pits in Lanarkshire are growing older 
and that fewer seams become available as the years pass 
is incontrovertible, but the political factor has been far 
more restrictive of output than have the natural pro- 
ceases of decay if the results of the last six years or so 
are examined. In round figures, the Scottish weekly 
output has fallen some 120,000 tons since 1938, and if 
it were said that not more than 40,000 tons of this decline 
could be attributed to the exhaustion of older workings, 
exhaustion of some of the better and thicker seams, 
lack of sufficient development work, and other similar 
factors it would be an over-statement of the true facts. 
The grudging output effort of the labour side must 
account for by far the greater part of the drop that has 
taken place, and an immediate and impartial inquiry 
into the position would probably be in the national 
interest. 

Steel Scrap.—Deliveries of scrap have been com- 
paratively good recently, and the tense situation which 
obtained three months ago has abated somewhat. The 
lifting, or rather the relaxing, of transport restrictions 
has enabled merchants to procure better tonnages from 
England and elsewhere, so that steelmakers are actually 
getting sufficient to meet their requirements at the 
moment. One prominent scrap merchant recently stated 
that there would be a good supply of scrap after the war. 
He expects that the dismantling of old machinery and 
plant will assume considerable proportions when the 
war is over, partly because a great deal of machinery 
will have become obsolete, and partly because entirely 
new products will be wanted in the home and foreign 
markets, forcing manufacturers to dispose of old equip- 
ment and install new plant. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Sheffield steel and engineering firms 
manufacturing products needed in connection with the 
progress of the armies in the field continue to be actively 
employed. The steel-melting furnaces are very busy in 
the basic section, have a moderate amount of work on 
hand in the Siemens acid-steel departments, and are 
quiet in the electric-melting section. In consequence, the 
buying of raw materials is slow in many instances, as 
there are ample stocks at the steelworks. Merchants’ 
yards are well stocked. In the consideration of post-war 
plans, attention is being paid to the possibilities of a 
return to the manufacture of steel and parts for the 
motor-car industry, which was a lucrative business for 
Sheffield firms in pre-war days. It is thought that the 
use of steel in house construction may absorb heavy 
tonnages of sheet steel of the same gauge as that required 
for the bodies of motor cars, and that additional mills 
may be required. Sheffield firms, in preparing for post- 
war trade, have acquired land for works extensions, and 
engineering firms have prepared new designs of plant 
and machinery to meet whatever changed form of 
manufactures may be required. 

South Yorkshire Coal Trades.—All washed and graded 
steam coals are heavily booked for the month, and there 
is an improved demand all round. Locomotive hards 
are being taken into stock at locomotive depots, which 
have good supplies. The full allocation of household 
coal, which includes a considerable proportion of out- 
crop coal, is being readily absorbed. Some pits have 
been able to record a slight improvement in output, 
but there are indications that it will be difficult to meet 
home requirements during the autumn and winter. For 
boiler-firing a good weight of washery fines is being taken. 
Coking coal is in strong demand, and the majority of 
coke-works are on full heats. All industrial needs for 
coke are being satisfied, and fuller supplies of the domestic 
Sizes are available. Export business is entirely under 


Government direction, and there is a moderate movement 


NOTES FROM THE SOUTH-WEST. 
CarRpirF, Wednesday. 


The Welsh Coal Trade.—After the war new industries 
will require cheap electricity and there is no place better 
suited to provide it than South Wales, Mr. D. R. Grenfell, 
M.P., former Secretary for Mines, said at a meeting in 
the coalfield last week. He stressed the need for reor- 
ganising and re-equipping the South Wales coal industry 
and said that in the next ten years a sum of £50,000,000 
should be spent to put the British mining trade right. 
If 218,000,000 were spent in South Wales after the war, 
in re-equipping and new developments, there would be 
room in the industry for the men who returned from the 
Forces. Prospects of a resumption of trading with 
France, which was the district’s largest customer before 
the war, were discussed last week, but it was felt that 
time would elapse before normal business could be 
arranged. Unless there was a great improvement in 
outputs it seemed unlikely that local shippers could 
handle much business without interfering with deliveries 
to the home trade. Practically the whole of the current 
outputs were being used by the vital war industries and 
the public-utility concerns and with the approach of 
winter the home demand would steadily increase. Trade 
with Spain was slow but good attention was shown by 
users in Portugal. All the large sorts were in steady 
demand but stem lists were well filled over the next 
month or so, and the tone was consequently very firm, 
The sized and bituminous smalls were extremely scarce 
and commanded strong values. Best dry steam smalls 
were active but some of the inferior sorts were obtainable 
fairly readily. 


Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, home consumers continued to place orders for 
tin-plates and substitutes for the fourth quarter of the 
present year. The amount of business transacted was in 
excess of a week’s war-time production. Works turning 
out steel sheets are busy. as these products continue in 
good demand. The iron and steel scrap market shows no 
improvement and consumers, who have ample supplies 
in hand, are still curtailing their orders. Consequently, 
dealers have difficulty in finding outlets for large quan- 
tities of certain grades of scrap which are accumulating. 
The prices of iron and steel products and non-ferrous 
metals are as follows :—Standard quality coke tin-plates, 
per box of 108 Ib., containing 112 sheets, measuring 
20 in. by 14 in., 29s. 9d., f.o.r., for home consumption, 
and 30s. 9d., f.o.b., for export. Tin-plates carrying 
heavier coatings of tin, 30s. and 30s. 44d., per box, f.o.r., 
for home consumption. Unassorted tin-plate base 
uncoated plates, 25s. 9d. per box, f.o.r. at makers’ works. 
Galvanised corrugated steel sheets, No. 24 gauge, in 
bundles, 261. 2s. 6d., and steel-sheet and tin-plate bars, 
121. 2s. 6d., all per ton, delivered. Welsh hematite pig- 
iron, 61. 14s., and Welsh basic pig-iron, 61. 0s. 6d., both 
per ton delivered, and both subject to a rebate of 5s. 
The distribution of supplies of tin is controlled and the 
price of the metal is 3001. a ton. The maximum control 
price of fire-refined copper (containing not less than 
99-2 per cent. of the metal) is 601. 10s. a ton, and that of 
high-conductivity electrolytic copper, 621. a ton. The 
official maximum control price of good soft pig lead is 
251. a ton and that of spelter 261. 10s. a ton. 








in bunkering coal. 





Granp Ducuy or LvuxEMBOURG.—At the request of 
the Government of the Grand Duchy, H.M. Government 
in the United Kingdom have adopted the spelling Luxem- 
bourg, instead of Luxemburg, for all official purposes. 





BRITISH COLLIERY OWNERS’ RESEARCH ASSOCIATION .— 
Some interesting data on methods of coal-dust control in 
colliery workings in the North Staffordshire coalfield are 
to be found in the second issue of the Quarterly Bulletin 
published by the British Colliery Owners Research 
Association, 53, Parliament-street, London, 8.W.1. 
Another article in the Bulletin deals with “‘ The Applica- 
tion of Particle-Size Measurement and Mining Prob- 
lems” and there is a section giving an informative 
résumé of investigations carried out in the Mining 
Research Laboratory during the six months ended March 
31, 1944. The issue closes with abstracts of articles, of 
interest to mining engineers and officials, contained in 
British and foreign technical periodicals. The aim of 
the Bulletin, the first issue of which appeared in March, 
1944, is to keep the mine manager and his technical 
colleagues informed of the progress of researches carrigd 
out by the Association and also to disseminate information 
concerning investigations made at individual collieries. 
The chairman of the Editorial Committee is Sir H. Frank 
Heath, G.B.E., K.C.B., and the other members are 
Professor A. M. Bryan, B.Sc., Mr. Robert Clive, Mr. 
J. Ivon Graham, M.A., M.Sc., F.R.1.C., Professor T. D. 
Jones, Ph.D., M.Sc., Professor J. A. S. Ritson, D.S.O., 
M.C., O.B.E., Mr. N. Simpkin, M.Se., A.R.I.C., Professor 
I. C. 8S. Statham, M.Eng., F.G.S., and Mr. B. T. Gateley, 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6.30 


p.m., 39, Victoria-street, Westminster, S.W.1. Informal 
Meeting. ‘“ Engineering in Canada,” by Lieut.-Col. 
Stirrett. Friday, September 29, 6.30 p.m., 39, Victoria- 


street, Westminster, S.W.1. Informal Meeting. ‘‘ Engi- 
neering in New Zealand,” by Sq.-Ldr. W. G. Woodward. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— Manchester 
Centre: Saturday, September 23, 2.30 p.m., The- Engi- 
neers’ Club, Albert-square, Manchester. “ Petrol: Its 
Development, Past, Present and Future, with Some 
Notes on the Potentialities of High-Octane Fuels for 
Road Vehicles,” by Mr. H. Fossett. 


INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Midland Students’ Section: Saturday, September 23, 
2.30 p.m., The Griffin Hote] Boar-lane, Leeds. Chair- 
man’s Address on “‘ Current Transformers,” by Mr. A. R. 
Rumfitt. South-Midland Students’ Section: Wednesday, 
September 27, 7 p.m., James Watt Memorial Institute, 
Birmingham. Chairman’s Address on “ Historical Out- 
line of the Ohm, Ampere and Volt,” by Mr. I. F. Watt. 

INSTITUTE OF FUEL.—Wednesday, September 27, 
2.30 p.m., The Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, Westminster, 8.W.1. 
“ Superheaters for Water-Tube Boilers,” by Messrs. L. O. 
Southcott and D. W. Rudorff. 

INSTITUTE OF WELDING.—Wednesday, September 27, 
6 p.m., The Institution of Civil Engineers, Great George- 
street, Westminster, S.W.1. Presidential Address by 
Mr. W. W. Watt. 

INSTITUTE OF BRITISH FOUNDRYMEN.—London Branch: 
Thursday, September 28, 7 p.m., Waldorf Hotel, Aldwych, 
W.C.2. “ Organising for the Production of a Complicated 
Light-Alloy Casting,” by Mr. F. H. Hoult. Falkirk 
Section: Friday, September 29, 7 p.m., Temperance Café, 
Falkirk. “‘ Plastics and Their Possible Use as a Substitute 
for Cast Iron,” by Mr. A. Grounds. Hast Midlands Branch 
and Lincoln Section: Saturday, September 30, 6 p.m., 
Town Hall, Uttoxeter. (i) Presidential Address, by Mr. 
F. G. Butters. (ii) “ Production and Founding of Inocu- 
lated High-Duty Cast Iron,” by Mr. J. L. Francis. 


RoyaL INSTITUTE OF CHEMISTRY.—Birmingham and 
Midlands Sectign: Friday, September 29, 6.30 p.m., The 
Imperial Hotel, Birmingham. Joint Meeting with THE 
InsTITUTE OF Puysics. Lecture on “ Rheology of 
Plastics: Stress-Strain-Time Relations for High Poly- 
mers and Similar Materials,” by Dr. G. W. Scott-Blair. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The market remains sluggish and 
while certain plants are actively engaged, the contracts in 
course of execution at most iron and steel works, are 
insufficient to provide full employment. Autumn 
requirements, however, are expected to restore market 
activity, to some extent, in the near future. The dis- 
tribution of Government orders is on a limited scale and 
the claim for permission to resume the production of 
material for ordinary commercial undertakings is gather- 
ing strength. Preparations for the change from war to 
peace production are well advanced at several works. 


Foundry and Basic Iron.—The demand for ordinary 
foundry pig is very light. Consumers needs are small 
and there is no indication of an early change for the 
better. Slackness at light-casting plants is greater than 
has been the case for a considerable time. The basic 
blast-furnaces are turning out ample tonnage for the 
needs of the Tees-side steelworks. 

Hematite, Low-Phosphorus and Refined Iron.—The posi- 
tion regarding hematite is unchanged. Fairly substantial 
quantities of low-phosphorus and refined irons are steadily 
absorbed by the engineering foundries. 

Manufactured Iron and Steel.—Semi-finished iron is in 
adequate supply for the present moderate current needs, 
but some difficulty is being experienced in meeting the 
delivery claims for steel semies. In some departments 
finished-iron manufacturers have a fair amount of work 
to execute, but would be able to give attention to new 
orders. The demand for re-rolled steel continues heavy. 
No difficulty is experienced in obtaining ample supplies 
of special and alloy steels and makers of heavy joists and 
channels are seeking orders, while plate producers now 
need new contracts to keep the mills in continuous opera- 
tion. Specifications for light sections, however, are 
numerous; railway requisites and colliery equipment 
continue in good demand. 

Scrap.—The position in the scrap trade is easier, 





who is the secretary. 


though heavy smelting steel scrap is still in much request. 
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possession for more than two years. 
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Cheques should be crossed “The National Provincial |S°™® quite extraordinary pieces of organisation 
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tion of paper, copies of the Index are| 
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of which were ever completely liquidated, because 
artificially provoked civil disturbances were held 
as an excuse for their continued existence. Large 
quantities of armaments were buried or concealed, 
often on private property but invariably with 
official connivance. The manufacture of munitions 
continued without a break, the output for 1919 
being particularly large. Although this flagrant 
production was to some extent checked by the 
advent of the I.A.C.C., it was never suspended ; 
Allied experts estimated in 1920 that it would 
take Germany no more than twelve months to 
regain her maximum output of 1918. 

The Versailles Treaty, which allowed the retention 
of certain arms factories to meet the needs of the 
provisional Reichswehr, omitted to stipulate the 
rates at which expenditure and replenishment might 
be maintained ; hence, several arsenals continued 
to turn out war material on a lavish scale. Indeed, 
it may be said that the war potential of Germany, 
in the material sense, was substantially augmented 
during the four years or so in which Allied control 
was nominally effective. During the Great War, 
about three-quarters of the German war explosives 
and nearly all of the poison gas stocks had been 
produced in the Rhineland; the inconvenience 
caused by Allied control measures was to a large 
extent minimised by shifting such factories from 
the limited occupied zone to localities in unsuper- 
vised territory. Furthermore, a long-term policy 
for obtaining economic autarchy in the field of raw 
materials was put into force, its ultimate effect 
being such as to come very near to nullifying the 
blockade measures instituted by the United Nations 
in the present war. Travellers in Germany during 
the inter-war years will remember, too, how the 
State Railways managed to rebuild most of the 
Stations, though the Reich found itself unable to 
meet the payments due on its foreign loans. 

The brief survey of a selected few among the 
many German evasions of the Versailles Treaty is 
not something that can be dismissed with an opti- 
mistic wave of the hand. If words have any meaning 
at all, it is to be supposed that the term “ uncondi- 
tional surrender’’ means that there will be no 
armistice, and no post-armistice pause in which 
Germany can re-organise. We may expect, there- 
fore, that some form of Control Commission will 
take charge as soon as the fighting ends. That is 
all to the good; but here it needs emphasis that 
Germany has more knowledge of “ control” than 
any other nation, gained not only from the Allied 
measures of 1920-25, but also from her own recent 
experience in controlling the greater part of Europe. 
The most dangerous felon is the spciled police- 
man. 

It is evident, therefore, that the disarmament of 
Germany will need to be planned and carried into 
effect on a grand scale; and here an awkward 
difficulty arises. The key personnel required for a 
Disarmament Commission must be the engineers 
and technicians, both Service and civilian, qualified 
in handling and producing war material ; and not 
the “‘red-tabs,” lawyers, accountants and assorted 
opportunists who are apt to come to the front in an 
organisation of this sort. The difficulty is that it 
is the same corps of engineers and technicians that 
will be needed to continue the supervision of the 
material preparations for the overthrow of Japan, 
and there are good reasons why this country should 
not seem to be diverting too large a part of its 
important resources from that vital conflict. Al- 
though it is plain common sense that one should 
not devote one’s whole energies to a new task until 
the old task is finished, honour and decency demand 
that the full weight of Britain’s resources shall be 
thrown into the Far Eastern campaign at the 
earliest possible date. It appears probable, there- 
fore, that the British and American contingents of 
whatever disarmament commission is established 
for Germany will be too small for the vast task 
they have to perform, at any rate initially. The 
settling of priorities for the work is, in the circum- 
stances, a matter of the greatest importance. 

It might be thought that the first priority task 
would be the destruction of all German armaments, 
but this there is some reason to doubt. By all 
means, let these armaments be collected and segre- 
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resurgence ; but by no means let it be supposed 
that such an act will be of profound long-term 
significance. The armaments of 1944 would not 
be of much value in 1970, when (if form is any guide) 
Germany should be due to launch another attempt 
at world domination. The subsequent disposal of 
this mass of war material will be a formidable task 
if it be decided to render it down to scrap, since the 
modern equivalent of swords are not easily beaten 
into ploughshares. The magnitude and difficulty 
of such a conversion, and, in particular, the amount 
of supervision required, invite the suggestion that 
it should be by-passed in favour of the simpler 
expedient of dumping the lot into the ocean. 

The disruption of the German capacity for pro- 
ducing armaments is of far greater importance than 
the disposal of existing munitions. It is also a great 
deal more difficult to accomplish, for reasons which 
are probably not fully understood outside engineer- 
ing circles. The truth is that there is practically 
no factory that cannot be switched over to war 
production at the expense of a few days’ or perhaps 
a few weeks’ work in the tool-room, subject to some 
adjustments which may not even necessitate waking 
up the directors. Transformations of this kind 
have been commonplace in this country for the 
past five years—locomotives to tanks, fountain-pens 
to fuzes, dust-bins to depth charges. It is the same 
throughout the entire fabric of industry, and the 
whole of German industry will require combing 
with a view to the elimination of the jigs, fixtures, 
tools and gauges, special to the production of arma- 
ments. This is a specialised and difficult task, 
which, we may hope, will be entrusted this time to 
competent engineers. It does not appear to have 
been so entrusted last time, or a military member 
of the British Engineering Commission would not 
have been able to write, in harrowing terms, that 
“For me, without a spark of mechanical know- 
edge, intelligence or interest, the long days spent 
among the whirring wheels, and the unending dis- 
sertations on subjects of which I was profoundly 
ignorant, were inexpressibly tiring.” 

It can be declared, however, that there is no way 
of spoiling the warlike capacity of any industry 
short of destroying that industry. A programme 
covering no more than the destruction of the 
appliances special to the production of armaments 
would be so ineffective as to be scarcely worth 
putting into force ; yet the bolder step of smashing 
the whole of German industry would involve 
economic consequences on a titanic scale. Al- 
though the reflection that most of the unpleasant 
consequences of this policy would fall on the Ger- 
mans makes it inherently worth examination, we 
should probably be told that such a step would be 
altogether too drastic and unworkable. 

There is no doubt that much could be contrived 
by a more modest programme, aimed at the elimina- 
tion of certain classes of manufacture. The machine- 
tool industry in Germany, for instance, is far larger 
than is necessary for the peaceful existence of that 
country, and its destruction would presumably 
bring the additional benefit of stimulating machine- 
tool production in Britain. Other industries possibly 
worth eliminating are those concerned with optical 
and radio apparatus. It is to be presumed that the 
established German munition factories, whether 
they be State arsenals such as Spandau or com- 
mercial concerns like Krupp’s, will be scheduled for 
utter destruction, irrespective of their possible 
capacity for producing peaceable wares, and without 
heed to vested interests. Such a programme, 
however, represents a half-measure only ; it deserves 
to be more widely recognised that the belligerent 
potentialities of any State are directly proportioned 
to its industrial capacity, and that they remain 
almost unaffected by the fact that that capacity is, 
for the time being, directed to peaceful ends. ‘ 

The most abiding need is for the German people 
to be purged of its predatory and barbarous instincts. 
It is not clear how this can be accomplished, if at 
all. Lord Vansittart, than whom there can be few 
persons better qualified to judge, has reminded us 
that we shall not find the cure for the German evil 
if we under-estimate the magnitude of the disease, 
and that the cure will be prolonged and expensive. 
The course of treatment that we should prescribe, 
however, would be mainly surgical in character. 








THE UNIFICATION OF 
ELECTRICITY CHARGES. 


In the discussions, past, present and to come, 
concerning the organisation of electricity distribu- 
tion in this country, much has been, is being and 
will be, heard about the unification of charges. 
Criticism is directed against undertakings whose 
tariffs are higher than some others, no consideration 
being given to the varied physical conditions under 
which different systems operate. Charges can 
certainly be unified if some public authority is 
prepared to meet the loss caused by introducing 
low rates in unfavourable districts and to pass on 
the resulting bill to the tax payer or rate payer. 
Alternatively, the same thing can be done by raising 
rates in important manufacturing districts, with 
heavy loads, in order to benefit rural or sparsely 
populated areas. The future will bring many 
opportunities for discussing this subject, but in the 
meantime some recent changes which have been 
made in Canada should be of general interest. 

The changes which have been introduced have 
been made by the Hydro-Electric Power Commis- 
sion of Ontario and are dealt with in the Thirty- 
sixth Annual Report of that body, which covers 
its proceedings in the year ended October 31, 1943. 
The matter was raised as a result of a motion, 
passed in the Legislative Assembly of the Province 
of Ontario, under which the Commission was 
required to “examine the causes of differences in 
the cost of power supplied to municipalities and rural 
power districtsin Ontario. Consider . . . waysand 
means of eliminating or reducing such differences. 
Consider the advantages and disadvantages of 
service charges in connection with rural billing and 
the advisability of changes in this practice.” The 
expression “service charge” in this last sentence 
is not generally familiar in this country, but its 
meaning is no different from that of the “ standing 
charge ’’ which is the basis of tariffs in all parts of 
the world. As pointed out in the report, the service 
charge is intended to cover the fixed charges on 
capital. To it is added a meter charge to cover 
the cost of power and operation. It is suggested 
that the term “‘service charge ’’ was not well chosen, 
as customers feel that they are “ paying for some- 
thing for which they receive nothing tangible.” 

The Commission had a conclusive answer to the 
query why there are variations in the cost of power 
supplied to different municipalities. It is contained 
in Section 61 of the Power Commission Act under 
which the Commission was constituted, and in 
which it is laid down that “the price payable for 
power or energy by any municipal corporation shall 
be the cost to the Commission ”’ of supplying and 
delivering such power. The method of operation 
which has been pursued from the first, is for a 
group of municipalities to agree to purchase power 
and for each to pay the same rate at the point of 
supply. For transforming and distribution, how- 
ever, payment is on a proportional basis ; more re- 
mote towns, or those with a small consumption, are 
having to pay a higher rate owing to the longer, 
or inadequately loaded, distribution system. This 
procedure naturally leads to variations in overall 
charges, which under the existing structure can 
only be eliminated either by the more favourably 
situated, or larger, municipalities agreeing to higher 
charges for the benefit of their neighbours or by 
subsidy from outside. If “ cost of service” is to 
continue to be the basis on which power is supplied, 
then differences in the charges to different muni- 
cipalities cannot be eliminated. 

The Commission, however, does not leave the 
matter at this and gives reasons to expect that the 
variation in charge between different towns may 
be reduced to some extent in the future. The most 
fundamental of these reasons arises from the amal- 
gamation of three of the supply systems which the 
Commission has been operating to form a single 
Southern Ontario system. The three previously- 
independent divisions concerned are the Niagara 
system, which supplies municipalities in the area 
that lies roughly between Toronto and Niagara, 
and Windsor in the west ; the Georgian Bay system, 
lying to the north of the Niagara system ; and the 
Eastern Ontario system, north of the St. Lawrence 
River and including Ottawa. 
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Facilities for the interchange of power over the 
large tract of country represented by the new 
Southern Ontario system are now so complete that 
it has been decided that, financially, administra. 
tively and physically, it may be operated as a unit, 
It is stated that the amalgamation will not only 
give more reliable service owing to the larger areas 
covered by the interconnecting systems, but will 
reduce the total reserve capacity required and also 
‘reduce differences in wholesale costs of power.” 
The basis of this latter statement is not altogether 
clear. Reduction in the total amount of spare plant 
required should tend to reduce charges to all 
customers, but this would not necessarily tend to 
eliminate differences. 

The second reason given for anticipating some 
reduction in the charges to small or remote 
townships is the natural growth in demand which 
may be expected to take place, leading to an im- 
proved load factor for the plant and distribution 
system provided, the more efficient utilisation auto- 
matically reducing the proportion of the cost repre- 
sented by capital charge. The third reason given ig 
that “ the great growth in rural power use will 
result in increases in the amount of power trans- 
mitted over the transmission lines supplying the 
outlying small urban centres, with the result that 
the transmission costs will be more fully shared by 
the rural areas and the cost per horse-power to 
the small municipalities will be progressively 
reduced.” 

This third reason introduces the matter of subsidy 
from outside which was mentioned in the early part 
of this article as one of methods by which unifica- 
tion of charges may be attained. There is no men- 
tion, nor indication, of subsidy in the passage which 
has been quoted, but the rural services referred to 
are the subject of direct subsidy from the Ontario 
government. In 1921, the government, in order to 
assist agriculture, decided to pay 50 per cent. of 
the cost of all primary lines to. serve rural con- 
sumers and in 1924 this aid was extended to all rural 
secondary construction. This arrangement enabled 
the Commission to reduce the service charge to a 
standard farm from 6.20 dols. a month to 4.10 dols. 
a month. In 1930, the charge was further reduced 
to 2.50 dols. a month, the Provincial government 
undertaking to cover any loss which might result. 
Two further reductions were subsequently made, the 
charge being reduced to 1.00 dol. a month in Decem- 
ber, 1936. As a result of this, some districts failed 
to produce sufficient revenue to cover the costs to 
the Commission and accordingly, after consultation 
with the government, 120 rural power districts were 
amalgamated into one provincial district, a uniform 
charge being imposed throughout and the stronger 
districts, presumably, helping to support the weaker. 
It is important to note that these rural arrangements 
have nothing to do with the supply to municipalities, 
which is the matter of controversy, but that does 
not affect the fact that the possible lightening of the 
burden on remote townships, owing to the growth 
of the rural load, is essentially based on subsidy by 
public money. 

The final method of levelling the charges be- 
tween different municipalities, mentioned in the 
report, is in effect one of those referred to at the 
outset of this article, the mulcting of prosperous 
districts for the benefit of the weaker. It is stated 
that the Commission “has recommended to the 
cost contract municipalities that they be charged a 
small amount on the cost of power and that the sum 
so secured be applied so as to bring the maximum 
cost per horse-power in these exceptional cases more 
in line with the cost obtaining in the majority of the 
smaller municipalities.” There is no indication 
whether this proposal has been accepted or not, but 
it is added that “the problem is not a serious one 
as the aggregate horse-power supplied to these small 
municipalities is not large.” As an example, with 
the 1942 revenues, “it would have been possible to 
set a maximum cost of 39 dols. per horse-power by 
levying a small charge of 4.5 cents per horse-power on 
all municipalities.”” This method of distributing 
burden may possibly not recommend itself to some 
independent bodies, but the factual consideration of 
the whole problem of the unification of charges 
which has been put forward by the Commission is 
of interest and value. 
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NOTES. 


ProposeD CENTRAL DEsIGN COUNCIL. 


Tue emphasis on the need for a general improve- 
ment in the design of British manufactured products, 
which received so much attention in the report of 
Sir John Richmond and Sir William Crawford on 
the exhibition of the industries of Edinburgh and 
Leith, discussed in an article on page 191, ante, has 


received additional support in the proposal, recently 
submitted to the Board of Trade by the Federation 
of British Industries, for the establishment of a 


Central Design Council to act as a centre of informa- 
tion, advice and propaganda to promote a higher 
standard of industrial design in this country. The 
proposal is framed on very broad lines, as the 
Federation “ realise the undesirability of prescribing 
too rigidly the constitution and functions of a body 
of this kind,”’ holding that it would be “ best left 
to work these matters out in detail in accordance 
with the lessons of experience ” ; but the suggestions 
are, at any rate, sufficiently detailed to serve as a 


useful basis for discussion. The proposal is that the | 


Council be financed by a grant from the State, 
and should consist of not more than 12 members, 
to be nominated by the Government after consulta- 
tion with the existing national bodies representing 
industry and design. Each member should be 
nominated for three years, one third to resign after 
the first three years, and, thereafter, one third each 
year. It is suggested that the functions of the 
Council should include those relating to exhibitions, 
recommended in 1932 in the report of the Board 
of Trade Committee on Art and Industry, presided 
over by Lord Gorell; that is, the organisation in 
London at regular intervals of exhibitions of articles 
in specific groups of high quality and modern manu- 
facture, and that the establishment of a permanent 
exhibition, continuously open but constantly 
changing, should be considered. In addition, the 
Federation suggest that the Council should, among 
other activities, organise, as part of the British 
Industries Fair, a section representing the best of 
British current design; should advise on the 
purchase of furniture, and domestic and office 
equipment, by Government departments and British 
Embassies, and on the production of Stationery 
Office publications ; should co-operate closely with 
the Board of Education in such matters as industrial 
art training; should organise prize competitions 
and maintain scholarships, etc., for study at home 
and abroad; co-operate with the Department of 
Scientific and Industrial Research and the various 
bodies concerned with the improvement of design, 
and the maintenance and enhancement of British 
prestige overseas; and, finally, that the Council 
should help to establish Industrial Design Centres. 
This last proposal is one which affords opportunity 
for a good deal of discussion, especially, perhaps, on 
the question of staffing and the best means of 
maintaining a close liaison between the staffs of 
the Centres and the industries with which they are 
principally concerned. The Federation’s recom- 
mendation is that the formation of such Centres 
should be entirely voluntary, but they suggest that 
the initiative might be taken by the Couricil unless 
the industry itself moved in the matter. The 
functions of the Industrial Design Centres would be 
to stimulate interest in design within the industry ; 
to encourage manufacturers to employ efficient 
designers; to finance prizes, scholarships and 
research grants, and to undertake publicity, includ- 
ing the arrangements for exhibitions ; to co-operate 
with technical and scientific-research organisations, 
and to carry out market and design research at 
home and abroad. The Centres might be financed 
either by a levy on the material of the industry or 
by voluntary subscriptions, with the assistahce of a 
Government grant. 


Arrcrart InpusTRY SCHOLARSHIPS. 
__ The Society of British Aircraft Constructors have 
informed us that two special scholarships, given 
by Lady Nigel Norman and Sir Geoffrey de Havilland 
respectively, have recently been established. The 
scholarships, which are administered by the 
Society, are intended to give boys of proved in- 
telligence, but restricted financial resources, the 
opportunity of securing technical training by means 





of a guarantee of a minimum wage considerably 
above the normal earnings of young aircraft ap- 
prentices. Both scholarships are commemorative. 
The Sir Nigel Norman Scholarship in aeronautical 
engineering, awarded by Lady Norman and three 
friends, is in memory of the late Air-Commodore 
Sir Nigel Norman, C.B.E., who was chairman of 
Airwork, Limited, Heston. A private owner since 
1926, he was prominent in the development of 
Airborne Forces and was killed on active service on 
May 19, 1943. Providing a candidate for this 
scholarship reaches the standard required by the 
selection committee, preference is to be given to 
the sons of Royal Air Force men. The first winner 
of the Sir Nigel Norman Scholarship is Mr. Anthony 
R. Ward Denison, of Bedford, who was educated at 
Bedford Public School and is at present employed 
by Handley Page, Limited. The scholarship 
awarded annually by Sir Geoffrey de Havilland is in 
memory of his son, John, a test pilot who lost his life 
in an air collision between two “ M ito” air- 
craft on August 23, 1943. John de Havilland 
Scholarship winners are free to undertake their 
training at any recognised technical school and not 
necessarily at the de Havilland Technical School. 
The first winner of this scholarship is Mr. David 
Gill, of Hanwell, London, W.7, who was educated 
at Latymer Upper School, Hammersmith. On page 
228 of the present issue we give particulars of an 
annual scholarship, given by Mr. Robert Black- 
burn, which will enable apprentices of Blackburn 
Aircraft, Limited, to attend the course leading to a 
diploma in aeronautics at University College, Hull. 
Taken altogether, these and other recent announce- 
ments indicate that the aircraft industry is making 
good provision for the advancement of young men 
of ability. 


Tue InstTITuTE OF FUEL. 


The calendar of meetings of the Institute of Fuel 
for the winter session has recently been published. 
Meetings in London are held monthly at the Insti- 
tution of Mechanical Engineers on Wednesdays, 
at 2.30 p.m.; the first of these will take place 
on September 27, when Messrs. L. C. Southcott and 
D. W. Rudorff will present a paper on ‘‘ Superheaters 
for Water-Tube Boilers.” The second London 
meeting will be held on October 4, when a paper 
on “ Thermal Insulation ”’ will be read by Dr. H. R. 
Fehling. The November meeting in London will 
take place on the 15th of the month, when a paper 
on “The Development and Design of Shell-Type 
Boilers ” will be presented by Mr. B. F. Karthauser. 
The fourth London meeting will be held on Decem- 
ber 13, and a paper entitled ‘‘ The Insulation of 
Buildings, Domestic and Industrial,” will be pre- 
sented. In addition to the ordinary meetings, two 
special functions will be heldiin London; the 
first, at the Connaught Rooms, Great Queen-street, 
W.C.2, on Thursday, October 12, will take the form 
of a luncheon at which Lord Woolton will be the 
principal guest. The luncheon will be followed by 
an address by the President, Dr. E. W. Smith, 
C.B.E., and by the Melchett Lecture, by Dr. J. G. 
King, O.B.E., at 2.15 p.m. The second special 
meeting in London will be held towards the end of 
November. A morning and afternoon joint con- 
ference with the National Smoke Abatement Society, 
on “‘ Atmospheric Pollution,” is being arranged, 
including the presentation of ten short papers. 
The North-Eastern Section of the Institute will hold 
meetings at the Central Station Hotel, Newcastle- 
upon-Tyne, at 5.15 p.m., on Mondays, October 9, 
November 13 and December 11. The papers to be 
presented will include ‘‘ The Coal Seams of Durham 
and Northumberland,” by Dr. J. H. Jones, and 
“The Insulation of Pottery Furnaces, Kilns and 
Carbonising Plant,” by Mr. J. 8S. F. Gard. The 
North-Western Section will hold its meetings at the 
Engineers’ Club, Manchester, at 2.30 p.m., on 
Wednesdays, October 18, November 8, and Decem- 
ber 13. On the last-mentioned date a morning 
meeting, at 10.30, will also be held. Mr. G. N. 
Critchley will speak, on October 18, on “ The 
Economics of Saving Fuel and the Insulation of 
Steam Ranges.” Conferences on the “ Utilisation 
of Industrial Waste and Town’s Refuse’ and on 
“Coal Preparation” will be held on the other 





two dates. A joint meeting of the North-Western 


Section and the Liverpool Engineering Society will 
be held on November 22 to discuss a paper on 
“* Mechanical Stokers”” by Dr. A. C. Dunningham 
and Mr. B. M. Thornton. The Midland Section will 
meet at the James Watt Memorial Institute, Bir- 
mingham, at 2.30 p.m., on Wednesdays, October 25, 
November 22, and December 13. The papers will 
include that on “ Superheaters,” by Messrs. L. C. 
Southcott and D. W. Rudorff, and one on “ Insu- 
lation of Heat-Treatment Furnaces,” by Mr. A. 
Stirling. The Scottish Section will meet at the 
Royal Technical College, Glasgow, at 5.45 p.m., 
on Fridays, October 27, November 24, and Decem- 
ber 15, the papers to be presented including “ Scot- 
tish Coal Resources,” by Mr. W. J. Skilling and 
Dr. M. McGregor; “The Mining of Coal,” by 
Dr. W. Reid; and “Coal Preparation for the 
Market,” by Mr. Jenkins. Meetings of the South 
Wales Section, at Swansea, and of the Yorkshire 
Section, at Leeds, have also been arranged. 


Waste Paprer COLLECTIONS AND INDUSTRIAL 
REOORDS. 

A reminder that the war, while progressing very 
favourably for the Allies, is by no means over is 
provided by the revival of waste-paper salvage 
“drives ’’ in various parts of the country. Any 
general increase in the amount of paper available, 
for all the many purposes for which paper is now 
used, can only be brought about by a restoration 
of imports either of paper or of paper-making 
materials ; and this requires shipping space, which 
is not likely to be obtainable until the war in the 
Pacific has been brought to a satisfactory conclusion. 
Hence arises the continuing need for economy in 
the use of paper and for periodical “drives” to 
collect as much waste paper as possible and thus to 
reduce paper imports to the minimum. In the 
near future, an intensive paper-salvage campaign is 
to be opened in Lancashire and Yorkshire, where 
special collections are to be made in Liverpool, 
Manchester, Salford, St. Helens, Oldham, Bolton, 
Preston, Sheffield, York, Middlesbrough, Leeds, 
Bradford and Hull. There is no doubt that the 
spirit of competition will be invoked to swell to the 
maximum the amounts of paper collected, but in 
this there is a renewed danger to various classes of 
industrial documents which can certainly be spared 
in the sense that their retention is no longer neces- 
sary to the conduct of present operations, but which 
have acquired a new value, not always realised by 
their owners, as the raw material for the historian 
and the economist. The selection, from among the 
great mass of industrial accounts and other records, 
of those which are worth preservation is properly 
the special province of the Council for the Preserva- 
tion of Business Archives; but the work of this 
body has been virtually suspended during the war, 
through stress of circumstances, and the dual 
responsibility of ensuring that no valuable material 
is mistakenly destroyed, while supporting the 
salvage efforts by preventing the needless accumu- 
lation of papers of no historical or economic value, 
therefore devolves upon the Records Preservation 
Section of the British Records Association, whose 
useful memorandum on “ Modern Records—What 
May We Destroy ?”’ has been previously noted in 
these columns. Much has been done already by the 
Association to acquaint local libraries, Chambers of 
Commerce, etc., with the classes of records which it 
is desired to protect—not a large proportion of the 
total, in terms of the weight of paper likely to be 
withheld from salvage; but it is felt that even 
these efforts may not have come to the notice of 
all who are in a position to assist. The Association 
are anxious, therefore, that any individuals or firms, 
especially those firms of long standing, who may be 
contemplating the disposal of their records as waste 
paper, will first communicate with the honorary 
secretary of the Records Preservation Section at 
8, New-square, Lincoln’s Inn, London, W.C.2, so 
that arrangements may be made to examine docu- 
ments, the value of which may be in doubt, and to 
give advice regarding them. It is known that 
much valuable material has been lost already for 
lack of such guidance ; and it is reasonably certain, 
too, that the salvage campaigns will benefit by the 
condemnation as relatively valueless of many 
accumulations which otherwise might be witkheld 





from the collections. 
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LETTERS TO THE EDITOR. 


THE BRITISH LOCOMOTIVE- 
BUILDING INDUSTRY. 


To THe Eprror or ENGINEERING. 


Str,—The article on the above subject in the 
“* Engineering Outlook ” series, in ENGINEERING of 
March 17, 1944, and the noteworthy event of 
Kitson and Company’s re-entrance into locomotive- 
building, coupled with the official reiteration by the 
Chancellor of the Exchequer in his Budget speech 
of the evident fact—evident, at any rate, abroad— 
that, having lost our pre-war position as a creditor 
nation, we must “ export or bust,”’ seem to call for 
some comments on the between-wars locomotive- 
building policy of Great Britain. My career has 
given me intimate contacts with the competitive 
world of locomotive exports overseas, and I was 
astonished to see it announced a few months back— 
as if it were a recent discovery — that some pro- 
portion of home requirements ought to be allocated 
to the “ private ” locomotive builders. 

It is not necessary to set out the dolorous list 
of locomotive-building firms who suffered extinc- 
tion during the “great inertia of 1923-39. It 
may be pretended that the extinction of these 
firms was merely rationalisation of the industry, 
and that a similar process occurred in Ger- 
many; but those sufficiently acquainted with 
the matter know that if the locomotive builders 
of Great Britain had been able to retain the 
same proportion of world markets as they pos- 
sessed during the 1900-14 period, most of the 
now-extinct firms would still be in the loco- 
motive business. 

It should not be necessary—but, it appears 
to be so—to point out the obvious business fact 
that without an ample home market, locomotive 
builders—like almost every other branch of mechani- 
cal engineering industry—cannot compete with the 
builders of other countries not placed at such dis- 
advantage by reason of their overheads, designing, 
etc., costs practically all falling on their tenders 
for exports. Certainly, the home builders supplied a 
fair number of locomotives to India and the Colonies, 
and a few to South America, during the between-war 


country was then tendering for export without any 
overheads at all! The writer pointed out these 
things at the time to the appropriate Government 
department at home, but nothing happened. 

Are we going to repeat the disastrous attempt to 
be “the only man in the regiment in step” and 
suffer the same consequences ?; that is, to build 
a large proportion of our home locomotives in rail- 
way works and so cause a large proportion of our 
locomotive-building industry to go out of business 
during the five to ten years after the war ? 

Yours faithfully, 
An ENGINEER IN SouTH AMERICA. 


June 30, 1944. 





CANADIAN WATER POWER. 
To THe Eprror or ENGINEERING. 


Str,—On page 452 of your issue of June 9, 1944, 
there appeared a leading article on ‘ Canadian 
Water Power ” which stated that “ British Columbia 
has a water-power capacity, on the six months basis, 
of 10,998,000 h.p.”” An attempt was made to excuse 
the use of the expression “ ordinary six months 
flow.” There is no valid excuse for using that basis 
in presenting estimates of potential water powers. 
No industry would ever be established without 
having proper data for operating all the year. The 
Dominion officials concerned in recording hydro- 
metric statistics have never made any proper 
estimate of the potential water powers of British 
Columbia, and the figure mentioned is very mis- 
leading. Melting snows determine the maximum 
run-off in the summer, and storage of that flow, and 
structural designs, determine the effective fali at 
the power plants. A sound engineering study of the 
essential factors in British Columbia for 30 years 
has demonstrated that the continuous all-the-year 
round potential power is well over 20,000,000, and 
may be more than 30,000,000, effective horse-power. 
The winter peak loads in ordinary industrial condi- 
tions can certainly be over 25,000,000 effective horse- 
power with the storage facilities that are feasible. 
That indicates that British Columbia could serve 
electric power to a population of over 20,000,000 
people. With a Hydro-Electric Commission ex- 
pected to start business next year, the industries 





years ; but, to speak plainly, many of these orders 
would not have gone to British firms if it had not | 
been that the purchasing railways were British- | 
owned. This is not merely an opinion; proof is | 
provided by the fact that, during those years, 
British locomotives imported by foreign non- 
locomotive building countries were almost nil, the 
United States, Germany and Belgium providing 
practically all of them. In the United States during 
the between-war years, the proportion of locomotives 
built by the railway companies themselves was not 
more than 10 per cent., in Germany it was 1 per 
cent., and in Belgium about the same. France is 
believed to have built a larger proportion of loco- 
motives in railway shops, and it is not without 
significance that the French locomotive export 
trade was among the lowest. Verb. sap. 

The writer has vivid (and disagreeable) recollec- 
tions of a period of several years during “ the great 
inertia ’’ when, in the country to which he was then 
attached as the technical member of the Govern- 
ment Purchasing Board, the proportions of railway 
materials imported were :—from Great Britain, 
4-7 per cent., from the United States, 47-0 per 
cent., and from the rest of the world (mostly 
Germany and Belgium), 49-3 per cent. In the 
same years, out of some 160 locomotives, nine only 
came from England—and even of these, seven were 
of a special pattern expressly ordered without price 
competition ; tendered prices from British firms 
for the same designs and specifications were generally 
65 per cent. to 85 per cent. higher compared with 
the United States, Germany and Belgium. A 
successful competitor, after the award of an order, 
referring to the English offers for the same batch of 
locomotives, said, ‘‘ But how can the poor fellows 
get orders? Their prices have to carry practically 
all the overheads of the firm, they’ve got no home 
market.” 
situation—and it came from a competitor whose 


This quite succinctly summed up the | 


should come, too, and the people would follow in a 
steady stream; for the natural resources are 
here. 
Yours faithfully, 
Epvear C. Turvupr, M.E.1.C. 
2547, Wallace-crescent, 
Vancouver, B.C. 
August 5, 1944. 





LOCOMOTIVE TESTING. 
To THe Eprror or ENGINEERING. 


Sm,—Mr. Lawford H. Fry’s letter, on page 194 
of your issue of September 8, on this subject proves 
conclusively that a locomotive running on a test 
plant may in some circumstances suffer greater 
vibration than it would experience (presumably at 
the same rotational speed of its driving wheels) on 
the road. Although this is perhaps contrary to 
what may be called normal expectation it does add 
authoritative weight to the contention that a test 
plant cannot be relied upon to reproduce road 
conditions. 

It is interesting to note also that a motionless 
locomotive boiler may be made to steam as if it 
were running on the road. This is presumably with 
a mechanically-stoked fire. On the other hand, 
observation of the effect of vibration on the fuel-bed 
on @ sloping grate, such as is common in modern 
British locomotives, leaves little doubt that it affects 
the fireman’s work, and consequently the steaming, 
to an extent that it would be imprudent to ignore 
when attempting to assess the capabilities of a loco- 
motive in actual service. 

Yours faithfully, 
W. A. Tupi. 





390, Wakefield Road, 
Huddersfield. 


| September 13, 1944. 








HYDRAULICS RESEARCH 
IN THE UNITED STATES. 


(Continued from page 205.) 


In all fundamental respects, cavitation phenomeng 
in pumps are similar to those in turbines, but the 
paper on cavitation in pumps, by G. F. Wislicenus, 
deals with the theoretical aspects of the hydraulic 
problem as distinct from the practical causes, effects 
and remedial measures treated in Mousson’s paper 
on turbines. For either type of machine, of course, 
the hydraulic problem concerns the relation bet ween 
cavitation, defined as local vaporisation in a rapid 
stream of liquid, and the general flow conditions, 
Considerations of dimensional similarity lead to a 
parameter for similar cavitation phenomena such 
that the total pump head is proportional to the 
difference between the total inlet head and the 
vapour pressure of the fluid. Hence the author 
| derives a second cavitation parameter, in terms 
of this differential inlet head and the rotational 
speed and discharge rate of the pump, called the 
“suction specific speed,’ which may be regarded 
as a cavitation criterion practically independent of 
the specific speed of the pump. Comparison of 
these generalised theorems with cavitation para- 
meters based on experimental data leads to a theory 
of inlet flow and cavitation conditions based on a 
quantitative explanation of the pressure drop from 
a pump inlet to the region of cavitation. Some 
applications of the theory to experimental data are 
discussed in relation to design features of different 
pumps, but no reliable method is yet forthcoming 
for calculating safe cavitation limits outside the 
range of available test results. In this connection, 
the author observes that the similarity conditions 
underlying his theoretical treatment may be affected 
by changes in Reynolds number, which have not 
been taken into account, and, further, are valid only 
in so far as the time required for the formation and 
growth of vapour bubbles is negligibly small relatively 
to all the other hydraulic phenomena involved. 

Information of considerable practical value to 
engineers is presented in a paper, by H. E. 
Babbitt and David H. Caldwell, of the University 
of Illinois, on “‘ The Flow of Solid-Liquid Mixtures.” 
The theoretical aspects of this problem are simplified 
to the extent that only homogeneous mixtures, in 
which the solid-liquid proportions remain constant, 
are considered, but since these include sewage 
sludge, water-softening sludges, drilling mud, and 
wet concrete mixtures, the work can be regarded 
as immediately useful. In some important respects 
the hydraulic characteristics of a solid-liquid mixture 
closely resemble those of a true fluid. Thus, at 
low speeds of flow, the mixture behaves like a true 
fluid in laminar flow, while a change to turbulent 
flow occurs in the region of a critical velocity. In 
the turbulent regime, the relationships between 
frictional resistance to flow along a pipe, if plotted 
logarithmically, yield straight lines, for a range of 
tested sludges, which are approximately parallel to 
the corresponding plot for the flow of water. Within 
the turbulent regime, however, what the authors 
term the “ plastic flow” follows different laws 
according to the extent to which the sludge approxi- 
mates either to a true fluid or to a true plastic ; 
that is, to the manner in which its pseudo-viscosity 
varies with rate of shear. Thus, a true fluid, 
throughout its laminar-flow regime, exhibits a 
linear relation between velocity of flow and shearing 
stress, the latter quantity being zero at zero velocity. 
Hence the graphical representation of shearing 
stress against leminar velocity of flow for a true 
fluid is a straight line passing through the origin. 
The characteristic curves for pseudo-plastic and 
rheopactic plastic substances also start from the 
origin, but, exhibit, respectively, decreasing and 
increasing rates of change of shearing stress as 
velocity of flow increases. A true plastic, by 
contrast, is distinguished by having a positive 
shear strength at zero rate of strain; but, once 
flow has started, by yield of the material, the shear 
stress increases in linear proportion to velocity of 
flow. The authors have found experimentally that 
many commonly-encountered homogeneous solid- 
liquid mixtures approximate closely to true plastics, 
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for which the relationship between shear stress and 
rate of laminar flow along a pipe can be formulated 
in terms of the rigidity of the mixture, the yield 
stress, and the pipe diameter. The departure of 
the test values from the theoretical relationship is 
serious only at extremely low rates of flow, below 
those of practical importance. 

Attention is next directed in this paper to such 
factors as the concentration of suspended matter, 
the size and shape of the suspended particles, the 
nature of the liquid phase, and the temperature, 
agitation, and thixotropy which affect the yield 
value and coefficient of rigidity of solid-liquid 
mixtures. The yield value is generally fairly sharply 
defined when the particles do not exhibit too large 
a Brownian movement and are not highly hydrated ; 
but plastic characteristics occur at concentrations 
much lower than those corresponding either to close 
packing, in which particles are in mutual contact 
at the maximum number of places, or to open 
packing, which corresponds in the case of spherical 
particles to a volume concentration of 52 per cent. 
Indeed, the authors and other experimenters have 
observed measurable yield values in concentrations 
of solids as low as 2 per cent. by volume. In pipe- 
flow tests on colloidal ball-clay sludges, the yield 
value has been found to vary logarithmically with 
the concentration of suspended matter, expressed 
in terms of weight. With lyophobic particles, 
which do not readily take up water and are dispersed 
throughout a liquid only with difficulty, anomalous 
results occur, attributable either to a sheath of 
adsorbed water or other medium, termed the 
lyosphere ; or to electric forces which cause the 
particles to adopt a quasi-pattern arrangement ; or 
to networks of touching particles which are able to 
withstand stress by virtue of their bridge-like 
structure. Again, the yield value of clay suspensions 
in water is affected by the presence of certain electro- 
lytes: the addition of OH, for example, reduces 
yield value. 

The critical velocity at which the change occurs 
from plastic to turbulent flow is affected by the 
coefficient of rigidity and by the yield value, as 
well as by other factors. The authors present an 
equation for computing the critical velocity in terms 
of the specific weight, yield and rigidity of the 
mixture, and of the familiar hydraulic-flow variables. 
They state that the plastic properties, needful in 
the practical applications of their formule, can be 
determined in a modified form of Stormer* Visco- 
meter, or otherwise; and that, above the critical 
velocity, the flow of sludges follows closely the same 
laws as govern the turbulent flow of true liquids. 
The viscosity of the dispersion medium can be used 
in computing the Reynolds number to derive appro- 
priate coefficients of fluid friction. The paper 
emphasises that these similarities to liquid flow 
obtain only when the flow is turbulent, and that, if 
the settling rate of the particles in suspension is 
appreciable compared with the mean flow velocity 
of the sludge, it becomes necessary to modify their 
analytical formule to take account of the energy 
required to keep the particles in suspension. 


Another unorthodox type of hydromechanics is | 


considered by Morris Muskat in a paper on fluid 
flow through porous media—a subject which has 
applications in all types of industrial filtering and 
scrubbing, in the evaluation of textiles, the porosity 
analysis of ceramics, the control of water leakage 
through earth, and, especially, in the extraction of 
mineral oil and natural gas from petroleum-bearing 
sands. The unique feature of fluid flow through 
porous media lies in the physical implications of an 
intricate geometrical network of zero-velocity boun- 
daries imposed upon the classical hydrodynamic 
theory of viscous flow through capillary channels. 
It is a consequence of this characteristic condition 
of boundaries that the fluid resistance is so much 
greater than in a single channel or passage of a 
cross-section equal to the aggregate of all the capil- 
lary passages. A very important simplification 
results, therefore, from considering the porous 
aggregate macroscopically ; averaging, as it were, the 
detailed microscopic structure with its enormous 
specific surface area, and replacing it for analytical 
purposes by a continuous and uniform medium 





* See Univ. Illinois Eng. Expt. Stn. Bull. 319 (1939) 
or Jl. Ind. & Eng. Chem., vol. 1, page 317 (1909). 








having a fluid transmission coefficient or perme- 
ability defined simply in terms of the average 
hydraulic gradient and the consequent rate of flow 
of a fluid of stated viscosity. This conception of 
permeability can be alternatively expressed in terms 
of the average particle size and proportional void 
space (i.e., porosity) of the granular or capillary 
aggregate. The authors have verified experiment- 
ally the validity of these conceptions, and of their 
implications, but they have remarked two basic 
limitations. One is that permeability may not 
always be an invariable constant for a particular 
medium, independent of the nature and state of the 
fluid phase ; thus, more especially in highly compact 
porous aggregates, the permeability is higher for 
gases than for liquids, apparently as a result of 
factors associated with the pressure and molecular 
mean-free-path of the fluid. The effect is more 
pronounced at low than at high gas pressures: 
indeed, extrapolation of experimental data indicates 
that at infinite pressure the permeability reduces to 
that observed for the liquid phase. 

The other limitation, of more practical moment, 
concerns the range of validity of the theoretical con- 
ceptions, and arises from the fact that, in flow 
through porous media, the transition from the 
viscous to the turbulent flow regime begins at 
Reynolds numbers (based on the average pore or 
grain size) as low as 1, which may be contrasted with 
a Reynolds number between 1,000 and 2,000 for 
the breakdown of viscous flow in a pipe. Experi- 
mental data for the flow of oil, water, air and gas 
through various types of consolidated and uncon- 
solidated porous media, presented in the paper, 
disclose, moreover, that the transition from viscous 
to turbulent flow develops gradually rather than 
abruptly ; no doubt, as a result of the broad range 
of pore sizes occurring in natural porous media such 
as oil-bearing sands, soil and the like. 

One of the major objectives of research on fluid 
flow through porous media has been the commer- 
cially significant one of understanding the behaviour 
of the simultaneous flow of “ mixed ”’ fluids—water, 
gas, and oil—through sands, so as to improve the 
efficiency and completeness of mineral oil recovery. 
For such cases of multiphase fluid flow, the macro- 
scopic approach alone offers promise of practical 
results ; added to which the authors have found 
that the individual fluid phases of the mixture can 
be considered separately, each phase retaining its 
identity and being followed throughout its 
just as if it were flowing in parallel with the other 
phases. The porosity of the medium is expressed 
as a volumetric distribution in terms of the free 
pore space of the medium occupied by the individual 
phases ; thus, to each separate phase is attributed 
a variable permeability which depends on the 
local phase saturation permeability. The authors 
present these physical ideas analytically as a set of 
simultaneous equations for the various phases of 
the mixed fluids, and illustrate their theory by an 
example of gas, oil and water flowing through sand. 
The results are presented graphically, accompanied 
by instructive comments on the effects introduced 
by simultaneous flow of immiscible liquids, and of a 
gas which may be soluble to differing extents in 
the accompanying liquids. They emphasise that a 
basic requirement underlying the formulation of 
the hydromechanics of multiphase flow through 
porous media is the specification and determination 
of the permeability of the solid material. On 
account of the great experimental difficulty, only 
a few representative media have been investigated 
from this standpoint so far, but it appears from the 
results obtained that, while the quantitative details 
will depend on the exact structure of the medium, 
the broad characteristics will be essentially the same 
for large groups of materials. 

(T'o be continued.) 





MECHANICALLY-LAPPED PLUG GAUGES.—In a process 
recently developed by Messrs. Newall Engineering Com- 
pany, Limited, Peterborough, plug gauges are mechanic- 
ally lapped instead of being, as formerly, first ground 
and then hand-lapped. The mechanically-lapped gauges, 
which are claimed to have a considerably longer life 
than those finished by other processes, are distributed by 
Messrs. E. H. Jones (Machine Tools), Limited, Edgware- 
road, The Hyde, London, N.W.9, and are obtainable in 
a range of standard sizes of from } in. to 1} in. diameter. 





THE GLUING OF PLYWOOD. 


Ir is probably common knowledge that all kinds 
of wood do not take glue equally well, but it may not 
be so well known that plywood is sometimes difficult 
to glue satisfactorily to other wooden components. 
The existence of glue-refractory plywoods is neverthe- 
less a reality, so much so that it has been given the name 
of “ casehardened ” plywood. The subject is treated 
at some length in Bulletin No. 21, September, 1944, 
issued by the Director of Research and Development, 
Aero Research, Limited, Duxford, Cambridge. A sum- 
mary of this bulletin is given below. 

The first part of the account deals with the emergence 
of the problem, the tests that were made in attempts 
to solve it and the theories that were advanced to 
account for it. The tests established that poor adhesion 
resulted from a particular surface condition and was not 
due to contamination by the plywood adhesive itself. 
The tests, moreover, suggested a remedy, which was 
the treatment by “sanding” of the plywood before 
gluing. So convinced were Messrs. Aero Research, 
Limited, of the importance of overcoming the trouble 
that in October, 1938, they circulated a letter to ply- 
wood manufacturers on the results of their work and 
also brought the matter to the attention of the Air 
Ministry. The sanding of aircraft plywood before use 
was made obligatory in 1942, though it is stated that, 
in practice, it is not always possible to meet the require- 
ment. 

The second part of the bulletin outlines the recent 
work of Dr. M. G. Pryor and his colleagues at the 
Royal Aircraft Establishment on the subject. It 
appears, in the first place, that nearly 30 per cent. of 
all aircraft plywood is refractory to glue, and the 
general conclusions are that this type of plywood has a 
damaged surface which is liable to result in poor joints 
since it is mechanically weak, it impedes the elimination 
of water from the glue, and prevents access of the glue 
to the inner walls of the wood cells at the surface. The 
first conception of the cause of the trouble, namely, 
that it was a chemical change in the wood at the surfaee 
arising from a combination of heat and pressure, hence 
the origin of the term “ case-hardening ” as applied to 
wood, was wrong. The view of mechanical or physical 
defects in the plywood is now accepted, a loose surface 
layer existing which cannot make a sound joint. This 
defective surface can be removed by detaching a 
previously-applied collodion film, which operation 
brings away the debris, but sanding is a more practic- 
able method. 

The value of sanding is shown by the results obtained 
with vulcanised fibre which, in the unsanded condition 
has a strong and impervious outer surface. Removal of 
this surface by sanding operation shows that such excel- 
lent adhesion is obtained with Aerolite glue that it would 
be preferable to build up thick blocks of the material 
from thin laminated sheets glued together. It will 
be appreciated that wood veneers can be “ case-har- 
dened” before they are built up into plywood, but 
experiment suggests that the processes of plywood 
manufacture aggravate the condition ; thus, the surface 
of a mildly “ case-hardened ” veneer becomes more 
difficult to glue after it has been made into plywood. 
Veneer of good gluing properties usually yields plywood 
which can subsequently be glued easily, but plywood 
which is difficult to glue to other components is gener- 
ally, though not invariably, itself of poor quality. It 
would seem reasonable to suggest that the damage is 
done in the peeling of the logs and that a systematic 
study of this operation would be well repaid. 


The means for preventing the trouble are not at 
present available and the best advice that can be given 
in the meantime is that all plywood should be sanded 
vigorously along the grain. Investigations at the Royal 
Aircraft Establishment suggest that careful hand sand- 
ing is superior to sanding by a machine employing a 
continuously moving belt pressed on to the work by 
a pad. It is somewhat disappointing, since 70 per cent. 
of plywood does not really call for sanding, that this 
treatment should have to be applied to all of it for the 
sake of safety under stress, but, unfortunately, no test 
has yet been devised which will make the rapid identi- 
fication of non-gluing plywood possible. It is stated that 
even better results are obtained by shot blasting than 
by sanding, though, obviously, the practical difficulties 
of applying shot blasting prevent its general use. 
Apart from sanding, one other precaution is advised. 
Where it is of vital importance to obtain perfect joints, 
it is good practice to make a subsidiary gluing test on a 
small portion cut from each plywood sheet. It is 
sufficient to attach a piece of spruce to this test part 
with Aerolite glue and then to attempt to peel it off 
after the glue has set. 





INSTITUTION OF STRUCTURAL ENGINEERS.—The exami- 
nations of the Institution of Structural Engineers will 
next be held on Monday, January 8, to Friday, Janu- 





ary 12, 1945. 
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THE PRODUCTION OF TARS AND) minimum flash point of 150 deg. F., density 1-15,| the war, the carbonising industries could produce q 





OILS FRO AL.* calorific value 16,000 B.Th.U., and a suitable atomising | total of 120 million gallons of benzole, of which a hi 
. gags ag . | temperature is 200 deg. F. The burners may be of the | proportion would be available as motor fuel. ie 
By J. G. Kiyo, O.B.E., D.Sc., Ph.D. | solid-jet or steam-injection types and are not special. | 
THE object of this series of lectures is to carry out This fuel has the advantages of low ash content (less | TaBLE II.—Benzole Recovery in 1938. 


the wishes of the late W. H. J. Stevens, that a series | 9°25 per cent.) and a high thermal value per unit | __— -_—— -— re 


of annual lectures should be given to members of this | Volume (8 per cent. more than fuel oil). After the | Crude 
Institution, covering the general subject of “ the better | W@", Toad tar will certainly be made again, and most | Coal. | Spirit. | tined 
utilisation of coal for the production of oil and petrol.” | f the creosote may be hydrogenated. Some pitch . Million Gallons | '\’ nsole. 
Mr. Stevens was an Associate of this Institution, of | and creosote may be available, however, and these can bh ee 2 ey | Gallons 
38 years’ standing. Lacking the opportunity to apply | be disposed of at fuel-oil prices in this way. If the | ad | | 
himself to the problems of this complex subject, but | 600,000 tons now being made per annum were con- | ~~ ; “Eero per - 
nevertheless recognising its importance to a country | tinued, they would replace 500,000 tons of heavy fuel Cotse Ovens } 19-1 3-05 
. . . . ‘oe bd ; “a . 2-3 
which produces petroleum only in insignificant quan- | °i! from petroleum. i Carbonisation ; o. | 3 = . 


An alternative method of utilising pitch consists in | 





tity, he wished his fellow members to be fully informed : ve met 
and, moreover, that their interest should be sustained | “tying the distillation of the tar farther by blowing 
over a period of years. This opening lecture is a general with air and/or steam to give a higher yield of heavy| How the carbonising industries will develop after 
survey of the whole field ; succeeding lectures will deal | °l/s. If the pitch so made has a melting point (by the | the war is not yet clear, but, in the demand for fluid 
each with one branch of it in greater detail and will | Kraemer and Sarnow test) exceeding 125 deg. C., it | forms of heat (gas and electricity) and for smokeless 
be given by an authority on that branch. In framing | © be pulverised readily in a machine of the Atritor | fuels (coke, low-temperature coke), there are indications 
his bequest, Mr. Stevens was, no doubt, thinking of | type with only slight modification, and fired in the | of considerable expansion. The processes of the gas 
oil and petrol in terms of the uses to which petroleum | *#me manner as pulverised coal, over which it has the industry may well alter to meet this demand and the 
products are put, but I propose to interpret the spirit | COmSiderable advantage of low ash content. The | by-products may not be tar and benzole as we know 
rather than the wording of his bequest, and to include making of “hard” pitch necessitates a relatively | them to-day. Alternatively, processes of secondary 
not only those products of coal which are indeed oils, | expensive addition to tar distillation plant, and no | treatment such as hydrogenation may absorb all the 
but the products of carbonisation of coal which replace, doubt a considerable quantity could be used to — }erude products not required for chemical industry 
or which can replace, liquid fuels. fuel oil; since its calorific value is low (16,000 B.Th.U. | and market only refined oils and finished chemicals. 

It is not always appreciated how large is the quantity | Pet pound), it would replace oil only in the ratio of | Until then, we can sum up the above by listing the 
of organic liquid products manufactured by the car- | !*2 to 1 by weight. realised, or realisable, post-war contributions of the 
bonising industries. During 1911, this quantity was| The distillates of crude tar, creosote, etc., have | carbonising industries as follows. From the carboni- 
actually greater than the quantity of petroleum oils |™&ny uses in chemical industry, but attempts have | sation of 40 million tons of coal, there should be 
imported. It was not until 192] that the peace-time | been made to utilise the surplus by refining it for use obtained 500,000 tons (130,000,000 gallons) of benzole 
oil imports reached 5 million tons. The two main|i® the Diesel engine. Crude creosote will behave | and about 2,000,000 tons of tar. The tar might be 
carbonising industries of gas and coke manufacture | quite well in the slow-running Diesel engine, but, with | used, or converted, as tabulated below. 


each consume about 18 million tons of coal annually. Tons. 

A third industry, smokeless fuel, was expanding rapidly | Road tar .. 700,000 (a) Tons. (0) Tons 
before the war and will again afterwards ; during 1938, | Chemicals — _ -- 
it had reached 600,000 tons of coal. Its liquid products — “ ** ponies ’ Hydrogenation spirit .. 800,000 Hydrogenation spirit .. ~ 250,000 
are less severely cracked than coal tar and are produced ee o — Pitch fuel oil , 80,000 or } Dieseloil .. eg -. 300,000 
in larger yields (17 gallons to 18 gallons per ton of coal) | Hard pitch és .. 250,000 | \ Pulverised pitch _° .. 520,000 


and may play an important part in future fuel pro-|_ 
blems. In the same year (1938), 38-7 million tons of | increasing speed, difficulty in ignition gives trouble.; Of these, the higher replacement of petroleum oil 


coal were carbonised, yielding 1-85 million tons of tar, | Creosote, with an ignition temperature of 480 deg. C., | would come from (a) and would amount to 1-13 million 
0-39 million tons of benzole, and 0-59 million tons of | has a delay time of 2 seconds in the R.A.E. method | tons, or about 10 per cent. of the 1938 consumption 
pitch; and 10-3 million tons of petroleum oils were | of test (for Diesel oil, the time is 0-2 second). The|of petroleum oils. Whether such a contribution is 
imported. Of the 1-85 million tons of tar made, removal of tar acids by washing improves matters, | realisable is largely a question of economics. 

1-13 million tons were distilled to pitch and 0-72) reducing the spontaneous ignition temperature by| There are other ways in which the carbonising indus- 
million tons distilled to road tar. The 10-3 million | 50 deg. C. Possible methods of overcoming this are | tries can replace oil indirectly. These are by the pro- 
tons of netroleum oils contained the quantities shown pilot ignition, the use of a starting fuel, blending, and | duction of liquid methane, and fuel for the transport 


in Table I, the figures including Scottish shale oils. | the use of dopes such as ethyl nitrate. The first two | producer, which are dealt with later. There is one 
| are impracticable, but the last has so far proved too | method, however, which has not been referred to, and 
TaBLE I.—Petroleum Products Imported in 1938. |expensive, though quite satisfactory. Two per cent. which concerns benzole. In the recovery of benzole, 








_— of ethyl nitrate gives a spontaneous ignition tempera-| considerable quantities of gas oil are used as the 
Million Million | ture of 200 deg. C. and an ignition lag of 0-1 second. | scrubbing agent. The spent gas oil is subsequently 

Gallons. | Tons. | The use of ethyl nitrate is the only practical expedient used for carburetting water gas for use as town gas; 
—_________ | short of designing a special engine. In order to obtain | the amount consumed in 1938 was 125,000 tons, which 

| the best results by blending, the creosote is washed | was imported. Active carbon is now being used in 








yd on a i“ $ 1 with caustic-soda solution, re-distilled to remove | increasing quantities for the recovery of benzole. If 
Kerosene 216 0-8 “heavy ends,” and the neutral oil blended with a| this replacement could be accelerated, and processes 
ees os cea” . a 2 | petroleum Diesel oil. It has been found by experiment | of methane production introduced to replace the spent 
Lubricating oil .. 123 | 9-5 | that a blend of one volume of tar oil with four volumes | oil as an enriching agent, this further quantity of gas 


|—__—_—-| | of petroleum Diesel oil gives a satisfactory performance | oil could be saved. Processes of methane synthesis 
| 2,802 , in the high-speed Diesel engine. The cetene number of | from water gas are now entering the development stage 
the tar oil is less than 20 and that of the blend is 45. | and methane liquefaction is receiving serious considera- 
Before the war a large proportion of the 2 million | Low-temperature tar oils have proved more satis-| tion. The gas oil, therefore, which is used in the gas 
tons of tar made (720,000 tons) was used on the roads. | factory than high-temperature tar oils, but still require | industry, may be completely replaced by coal products. 
The remainder was distilled to provide naphtha, | washing and blending. The proportion necessary is| A partial step towards the direct conversion of coal 
creosote and other products for chemical industry, | much less, a good fuel being obtained with equal pro- into oil consists in rendering coal fluid by the admixture 
leaving, as a residue, pitch, for which the market | portions of tar oil and petroleum Diesel oil if the latter | of oil with finely-divided coal. Such mixtures have 
fluctuated in an unsatisfactory way, and for which | has a cetene number of 70. It is also possible to run | been incorrectly termed “ colloidal fuels,” and their 
there was relatively little demand in this country. | on low-temperature tar oil alone if the engine is first | proposed use has been as heavy fuel oils and, particu- 
The contribution which tar made to the oil market | run in on Diesel oil. larly, as bunker oils for shipping. If coal having a 
was therefore little more than the benzole produced During 1938, 105 million gallons of creosote were | specific gravity of 1-35 and a calorific value of 14,500 
(56 million gallons). In special circumstances such as| made. Of this, 42 million gallons was hydrogenated | B.Th.U. per pound is mixed in the proportion of 40 : 60 
those of a war, however, tar has been utilised as a| by Imperial Chemical Industries, Limited, and 35-5 | with a fuel oil of sp. gr. 0-9 and calorific value 19,000 
liquid fuel. Crude tar can be burned as such, requiring | million gallons were exported. Since the material | B.Th.U. per pound, the resulting mixture has a thermal 
only filtration and some preheating, but its use is| treated by hydrogenation was converted into an/| value of 11-2 therms per cubic foot, making it a highly 
limited by circumstances since, in contact with petro- | approximately equal volume of motor spirit, it can be | compact fuel. Oil alone has 10-7 therms per cubic foot 
leum oils, pitch is precipitated and the same storage | said that, by hydrogenation plus suitable refining and | and coal alone, 7-2 therms. A suspension of coal in 
tanks cannot be used alternatively. The only successful | blending to make Diesel oil, the surplus creosote could | oil is not a stable system, since the coal particles 
attempt to make a tar fuel miscible with petroleum | replace imported spirit and Diesel oil by an amount /| settle out slowly, but a sufficient stability can 
was made by Lessing in 1916. He treated the tar with | not exceeding 90 million gallons per annum. An | be attained for practical purposes. For shipping this 
light petroleum, ran off the precipitated pitch, distilled | outlet alternative to Diesel oil lies in adding up to/| has been deemed to be “ no noticeable settlement during 
the spirit from the solution, and recycled the spirit. | 20 per cent. of refined neutral oil to petrol and using | six months at atmospheric temperature.” A stability 
From a normal tar he obtained 62 per cent. of fuel oil | the blend in the ordinary petrol engine. This was | of this order can be attained by fine grinding, by using 
which was miscible with petroleum oils. The process | being done with success before the war. a stabiliser which promotes a gel structure, by using a 
was not developed, owing to the loss of solvent. | A further way in which the carbonising industries | peptising agent, or by the selection of a suitable oil. 
A simpler method of making a fuel oil from tar | could help the oil situation would be to improve the; The economic limit in grinding coal is probably that 
admits the necessity for separate storage tanks, but | recovery of benzole. In 1938 the quantities were as | used for pulverised fuel (80 per cent. to 90 per cent. 
avoids the loss of valuable chemicals occasioned by|shown in Table II. During this year, the coke-| passing a 240 B.S.sieve). This means that the particles 
burning crude tar; it consists in blending pitch with | oven plants were recovering nearly all the benzole/| vary in size from 1 to 65 yu in diameter. (1 yu 
creosote in approximately equal proportions. Precau-| made, but the gas industry, for a variety of valid| 0-001 mm.) Stabilisers which will suspend such par- 
tions are taken to exclude solids, and filtration at the | reasons, were recovering only from about 53 per cent. | ticles in any oil are those which form a dilute gel, 
point of burning is not necessary. The proportion of | of the coal carbonised, and, even then, not completely | strong enough to support the particles ; sodium stearate, 
creosote varies with the nature of the components, | in every works, owing to considerations of gas calorific | in the proportion of 0-2 per cent. to 1-0 per cent., is 
but is chosen so that the viscosity (Redwood I) is less | value. This situation has changed during this war. | satisfactory. Peptising coal consists in heating it with 
than 1,500 seconds at 100 deg. F. The fuel has a| Efficiencies have been increased, more plants have | an agent, such as cresylic acid, which disperses the coal 
been put into operation, and the gas industry is now | so completely that it passes into colloidal solution. An 








* The first Stevens Memorial Lecture, read before | recovering fully the benzole made in 95 per cent. of | important discovery, however, is that “ cracked ” fuel 
tue Junior Institution of Engineers, in London, on Friday, | those works which carbonise over 5,000 tons of coal | oils form stable ope without any additions. 
May 5, 1944. Abridged. each per annum. If this position were retained after (To 





be continued.) 
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LAUNCHING RAMPS FOR FLYING BOMBS. 
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FLYING-BOMB LAUNCHING 
RAMPS. 


As the Allied forces have advanced up the French 
coast into the Pas de Calais area, they have taken 
possession of large numbers of the sites from which 
the German flying bombs were launched against 
Southern England, and the methods of construction of 
the launching ramps are now becoming fairly common 
knowledge. The original series of ramps were fairly 
permanent structures of concrete—at least, they were 
designed in a form that may be described as “ per- 
manent,” although their actual life was short when 
once they had been loeated by the Allied reconnais- 
sance aircraft and thoroughly bombed by the Royal 
Air Force and the United States Army Air Force ; 
but the majority of those actually used to attack 
Britain were of a different construction, being built 
largely of prefabricated parts, which could be more 
speedily assembled, and brought into effective service 
before their presence was detected: A ramp of this 
kind is illustrated in the accompanying Figs. 1 and 2. 
Although the construction of the fixed portions of 
the launching gear is no longer an enemy secret, the 
actual method of employment has not been disclosed, 
so far as the British public is concerned—nor, pre- 
sumably, to the German public, either ; and the photo- 
graphs officially released up to the present time allow 
considerable scope for conjecture. It appears to be 
reasonably certain that the bombs, though jet-pro- 
pelled, do not rely upon their jet-propulsion motors for 
the initial impetus, but are assisted by some other 
means—probably a launching rocket, such as the 
enemy are known to have used to assist the take-off 
of heavily laden bombers ; and the assumption seems 
fairly safe that this additional propelling unit is not 
attached to the bomb itself, but is employed to acce- 
lerate the carriage on which it rests on the ramp. 
It will be seen from Figs. 1 and 2 that the ramp 
consists of a tube having a longitudinal slot in its 
upper surface and provided with a flat trackway edged 
by guard rails. The ramp slopes upwards for about 
four-fifths of its length and dips sharply beyond what 
is evidently the disengaging point. The two illustra- 
tions are of the same ramp, a fact which is proved 
by the position of the large wheel or roller, seen lying 
across the slot in Fig. 2. The same wheel can be clearly 
identified, in the original of Fig. 1, at the far end 
of the ramp, though it appears only as a dot in the 
reproduction. A curious feature, in comparing the 
two photographs, is that in both the guard rails appear 
to be broken at about mid-length and turned outwards ; 
in Fig. 1, after the manner of railway catchpoints, 
but in Fig. 2, in the other direction. It is possible that 
these sections of the rails were loose, either inten- 
tionally, for some reason not apparent, or as a result 
of demolition, and that they were moved between the 
taking of the two photographs; otherwise, it is not 
easy to account for the discrepancy. 
Fig. 3 shows five dumbbell-shaped objects which 
appear to be intended to travel within the tube, either 
as driving pistons or as guides to the launching carriage. 
Two of them—the one nearest to the camera, and the 
| farthest of the five—are fitted with plate lugs, appar- 
| ently intended to engage in the slot. Unfortunately, 
|the photograph contains no object which could serve 
|as a scale, to approximate the dimensions. It will be 
| noted, also, that the reduced portion between the 
| massive ends of the “ dumbbell ” bears two long angle- 
| section fins, one on each side of the lug. The purpose 
| of these is not obvious, though it is possible that they 
project more than they seem to do, and, at the top of 
| the ramp, engage with the two triggers to be seen in 
Fig. 1, to actuate some form of release gear. 
Students of railway history can hardly fail to notice 
| the striking similarity between this launching apparatus 
| and the vacuum-pipe and piston of the ingenious but 
short-lived atmospheric railway, the centenary of which, 
as a working system, falls next year. The Croydon 
atmospheric railway, opened in 1845, had a pipe 18 in. 
in diameter, with a slot along the top which was sealed, 
before and after the passage of the train, by hinged 
| flaps faced with leather. A piece of the actual pipe is 
| preserved in the Institution of Mechanical Engineers. A 
piston within the pipe was attached to the driving truck 
of the train by a plate lug passing through the slot, 
the fore end of the plate being so formed as to open 
| the successive flaps without excessive shock. Originally, 
| they closed again by gravity, but in a subsequent 
| modification a wheel was provided to close the flaps 
|mechanically. The system was employed also in 
|Ireland, in France, and on the South Devon line 
| between Exeter and Newton Abbot. The last-men- 
| tioned installation was described in a paper by Sir 
| Frederick Bramwell, read before the Institution of 
| Mechanical Engineers at the summer meeting held in 
| Plymouth in July, 1899, and reprinted. n the 68th 
| volume of Encrnzerinc. The cross-sectional drawing 
|of the atmospheric pipe and piston, reproduced on 
page 281 of that volume, is an interesting anticipation 
| of the bomb ramp evolved by the German pyrotechnists. 
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At a conference in London, on Thursday last week, 
between representatives of the National Engineering 
Joint Trades Movement and representatives of the 
Engineering and Allied Employers’ National Federation, 
arguments were submitted by prominent trade union- 
ists in support of the men’s demands for (1) a reduction 
of working hours from 47 a week to 40 a week without 
loss of pay; (2) an increase of paid holidays from six 
a year to 12 a year, plus general holidays. The em- 
ployers promised to give the applications the most 
careful consideration and report their decision to a 
future meeting. According to Mr. Tanner’s report in 
the September issue of the Amalgamated Engineering 
Union’s Journal, the engineering unions are also in 
negotiation with the federation regarding the wages 
of apprentices, and the maintenance workers’ agree- 
ment. 





Mr. Gardner, the general secretary, states in the 
September issue of the Amalgamated Engineering 
Union’s Journal, that the executive council have 
received a number of inquiries from branches and 
districts on the question of the employment of Italian | 
prisoners of war in the engineering industry, and, as a 
result, have brought the matter to the notice of the 
General Council of the Trades Union Congress. They 
express the view that the conditions of employment of 

risoners of war are determined by the Geneva Con- 
vention of 1929, and, take strong exception to the 
Government or any Government Department con- 
cerned, making changes of this character without con- 
sultation with, and acceptance by, the trade union 
movement generally. 





The General Council, Mr. Gardner continues, have 
made their attitude clear to the Ministry of Labour 
and National Service; they consider that as these 
Italians are fully-trained soldiers, and, as Italy is now 
fighting on our side, it would be extremely bad psycho- 
logically to continue to call up our young men to fight 
in Italy and elsewhere while employing Italians in their 
places. That point of view, it is claimed by Mr. 
Gardner, is fully supported by the executive council, 
who desire it to be clearly understood that they in no 
way agree to the employment of Italian prisoners of 
war until such time as this is subject to an arrangement 
or agreement with the trade unions on a national basis. 
‘“*Members are, therefore, asked,”” Mr. Gardner con- 
cludes, “to observe that when the introduction of 


pit employees in the area had increased by over 1,200. 
Yet, in spite of that, and of higher wages, Lancashire 
coal production in the twelve weeks ended August 21 
fell by over 100,000 tons compared with the corre- 
sponding period of 1943. While in Lancashire, there 
had been this decrease in production, in North Wales, 
there had been an increase of over 8,000 tons in the 
same period. 

Speaking in Blackburn recently, Mr. Arthur Deakin, 
acting general secretary of the Transport and General 
Workers’ Union, said that already people were being 
“stood off” in the munitions’ trades, and thousands 
would probably soon find themselves out of a job. 
If a time lag were to be avoided in the resettlement 
of men and women likely to be discharged in the near 
future, a very drastic speeding up of plans would be 
necessary. The time had come, he suggested, for the 
Government to make clear what its plans were. Steps 
should be taken to release factories engaged in work 
of low priority, and thus enable employment to be 
found in those trades producing goods which were 
sorely needed at this time for civilian use. 





There was a grave shortage, Mr. Deakin continued, 
of clothing, women’s stockings, and household utensils, 
and if some of the factories normally engaged in the 
manufacture of these commodities could be made 
available, employment would quickly be found. The 
people of this country had suffered without complaint. 
They were entitled to be assured that effective steps 
were being taken to meet the changing situation when 
more labour and materials were available. Incident- 
ally, this should be a step towards starting up trades 
which normally catered for the export market. 


Mr. Tanner, the president of the Amalgamated 
Engineering Union, has also expressed the opinion, in 
an address to London members, that disclosure of the 
Government’s plans for the future is long overdue. 
There was no evidence, he said, that there were any 
plans at all. It was necessary for certain key workers 
to be released from war production now and possibly 
also from the Armed Forces. They wanted designers, 
draughtsmen, architects, patternmakers, and foundry 
workers to produce all the plans and commodities 
needed. Before peace production got under way and 
houses were built a vast amount of timber would be 
necesssary. That timber was in Soviet Russia waiting 
to be brought over here. Arrangements should be 





prisoners of war is contemplated in any establishment, 
under no circumstances should this be agreed to, and 
that the matter should be referred to the District Com- 
mittee or Divisional Organisers for attention.” 


The total membership of the Amalgamated Engineer- 
ing Union, at the end of August, was 904,033—a decrease 
of 1,769 compared with the figures a month earlier. 
Sick benefit was paid to 6,372—an increase of 136, and 
superannuation to 13,44l—an increase of 88. The 
number who received donation benefit decreased by 
58 to 233, and the total number of unemployed members 
was 1,074—an increase of 138. 








It is stated in the September issue of the ane | 
mated Engineering Union’s Journal that, as a result | 
of negotiations between the executive council and the | 
Ministry of Supply, it has been agreed that revised | 
“* Lead ” Rates shall be paid to mechanics on research | 
and experimental work. The existing basis of remu-| 
neration is: Research and Experimental Mechanics 
(Special), 12s. to 18s. above the fitters’ standard rate 
at the particular establishment. In_ substitution, 
thereof, three maximum ranges for Research and | 
Experimental Mechanics (Special) will now operate, 
viz., 18s., 24s. and 30s. These revised leads are payable 
as from the beginning of the first full pay week following | 
July 1, arrears being paid at the flat weekly rate of | 
increase involved, i.e., no account being taken of over- | 
time, ete., or of short absences where paid or unpaid. | 








The British Labour party has decided to take the 
initiative in creating an International Labour and 
Socialist Preparatory Committee. The aim is to 
facilitate the resumption of contacts and the exchange 
of information among labour and socialist parties 
and to undertake the study of the problems associated 
with the organisation of principles, and policy of the 
future International Association of Democratic Labour | 


and Socialist Parties. Mr. Camille Huysmans (Belgium) | ist ’ Sir Walter Citrine, general secretary of the Trades 


is to be chairman, and Mr. William Gillies (Great 
Britain) secretary. 


— : |shows what he believes the worker owes to politics, 

After a meeting of the North-West Regional Coal | industrially and socially, and how, in war time, politics 
Board on Tuesday last week, Mr. Gordon Macdonald, | matter to him. After the conflict he considers they will 
the Regional Controller, stated to the representatives | matter a good deal more when the building of a better 
of the Press that in twelve months the number of ! Britain for everybody is being taken in hand. 


|ship of the trade unions to the Labour Party. He 


made with the Soviet Union, so that these priority 
imports could be brought to Britain as soon as possible. 





One of the declared objects of the membership cam- 
paign which is in progress in the Amalgamated Engi- 
neering Union is to increase the number of members 
paying the political levy. That a movement should 
be necessary for such a purpose is regarded by the 
editor of the Journal as odd, considering that the first 
Labour candidate in British politics was a founding 
member of the old Amalgamated Society of Engineers. 
Moreover, the writer goes on, “‘ it is historically a fact 
that the germ of Labour Party organisation was 
implanted in the minds of trade unionists by William 
Newton, one of the union’s founders, who stood as the 
first Labour candidate for a seat in Parliament as long 
ago as 1852; and both Newton’s candidature and the 
union’s advocacy of independent Labour representa- 
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EFFECTS OF PRECIPITATION 
TREATMENT OF MAGNESIUM. 
‘ ALUMINIUM ALLOYS.* 

By F. A. Fox, M.Sc., and E. Larpyer, B.Sc. 
(Concluded from page 220.) 

Tue boundary between the precipitated area anid the 
rest of the grain is shown in Figs. 5 and 13, page 219 
ante. Fig. 13 shows the structure of a 6 per cent. aly. 
minium alloy, solution-treated and quenched, and preci. 
— for 6 hours at 250 deg. C. In Fig. 13 the left. 
and boundary showing particles of beta phase is the 
original grain boundary. The sharp right-hand houn. 
dary is the decomposition interface. While the three 
terms of troostite, sorbite, and pearlite denote three 
types of structure, they are merely typical varieties of 
one main form, and it is possible to obtain all inter. 
mediate structures between the two extremes shown in 

Figs. 3 and 13. 

Osmondite, in its three forms, crystallographic, 
uniform and granular, comprises the precipitates 
which are produced in areas not affected by the growth 
of the grain-boundary precipitates. In an alloy 
containing up to 12 per cent. aluminium that has 
undergone precipitation treatment at any temperature, 
the first ap ce of osmondite is always in the 
crystallographic form. This ipitate is not produced 
immediately on re-heating, but requires an “ incuba. 
tion” period which varies with the temperature and 
the degree of super-saturation of the alloy. In a 
12 per cent. alloy treated at 130 deg. C. the period is 
about 80 hours, but with increasing temperature it 
rapidly shortens, being about 1 hour at 150 deg. C., 
less than half an hour at 250 deg. C., and about 
6 minutes at 300 deg. C.; at 350 deg. C. it was found 
to be too short to determine. An 8 cent. aluminium 
alloy treated at 150 deg. C. shows the initial formation 
of crystallographic osmondite after about 11 hours. 
During this induction or incubation period, troostite, 
sorbite, or pearlite areas are being formed in the grain- 
boundary regions, and it has not been possible at any 
temperatur> to produce a crystallographic osmondite 
structure alone. 

Uniform osmondite is produced from crystallographic 
osmondite by continued treatment at temperatures 
below about 200 deg. C. It seems that the precipitate 
remains in the form of extremely small particles, 

umably because of the low atomic mobility at these 
wer temperatures. On continued heating of crystallo- 
graphic osmondite above about 200 deg. C., the orienta- 
tion effect becomes more marked and the particles 
coalesce, forming parallel layers (see Fig. 9, page 219, 
ante), which, from the observed variation in thickness 
from grain to grain, apparently consist of a series of 
parallel plates. In all specimens showing this form of 
precipitation, grains can be found with a structure such 
as that shown in Fig. 10, where the ipitated phase 
exists as small lozenge-shaped flakes lying in directions 
inclined at 120 deg. to each other. 
The mosaic type of precipitation (see Figs. 7 and 8, 
page 219, ante), appears early in the course of precipita- 
tion treatment and occurs most markedly in specimens 
of large grain-size, especially in specimens in which a 
great amount of grain growth has taken place during the 
solution treatment. There is a tendency for a large 
proportion of this precipitate to be parallel to directions 
in which osmondite is eventually formed. Individual 
particles in the streaks of precipitate tend to be elon- 
gated in form in the same direction. Fig. 8 shows 





tives in Parliament literally started with the beginning 
of the Union after the great lock-out of 1851-52.”’ 


mosaic precipitation outlining the columnar grain 
boundaries of the original cast structure. This specimen 


| was cut from a block of 8 per cent. aluminium alloy 


The Union, it is claimed, has, therefore, a great | 
tradition to maintain in politics. ‘In the course of 
three generations,” the writer says, “‘ it has sent into 
Parliament men who have won high distinction in public 
affairs. It has given men who have risen from the 
ranks, the opportunity to serve, not only the Move- 
ment but the country and, indeed, the world, as 
political leaders ; the signature of one member of the 
Union who had been both its general secretary and a 
representative member of Parliament, is affixed to 
the Peace Treaty which brought the 1914-18 war to 
an end; and that signature of our old colleague and 
associate, the late George N. Barnes is honourably 
distinguished, too, on the Charter which brought the 
International Labour Organisation into existence. 
Members in these days should not forget the part that 
the organisation has played in political affairs.”’ 





In a leaflet entitled ‘‘ A Word to the Trade Union- 


Union Congress, sets out some facts about the relation- 





cast in a mould water-cooled at the base, and was 
solution-treated by slowly heating to 430 deg. C. and 
holding at that temperature for 48 hours. The specimen 
was then quenched in water and underwent precipita- 
tion treatment for 24 hours at 220 deg. C. A con- 
siderable amount of recrystallisation and grain growth 
occurred, the specimen showing large polygonal grains 
(up to 5 mm. in diameter) in which the original columnar 
structure produced by the directional solidification 
appeared clearly outlined by mosaic precipitation. The 
structure shown in Fig. 7, however, is the more usual 
form of mosaic precipitation. 

It thus appears that mosaic precipitation may occur 
as a result of beta-particle precipitation on the sites 
of original grain boundaries. It is known that, in 
general, precipitation occurs rapidly on the boundaries 
of twins where the lattice structure is faulted, and at 
true grain boundaries where there are lattice disturb- 
ances. It is also probable that when grain growth 
takes place, some lattice imperfection still remains on 
the sites of the original grain boundaries, and this 
serves as the basis for early ipitation in the case 
of structures such as that of Fig. 8. On continued 





* Paper entitled “An Investigation of the Effects of 
Precipitation Treatment of Binary Magnesium-Alu- 
minium Alloys,’’ presented before the Institute of Metals 
«n Wednesday, March 15, 1944. Abridged. 
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PROPERTIES OF MAGNESIUM-ALUMINIUM ALLOYS. 









































Fig. 14. Fig. 16. 
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heat-treatment all the precipitated structures coarsen 
and eventually grow into spheroidal particles, pre- 
sumably the form in which the energy of the system is 
at a minimum. Such a structure is shown in Fig. 12, 
and an intermediate stage in its production in Fig. 11. 

Discussion.—The descriptions recorded earlier now 
enable a general picture to be formed of the precipita- 
tion of beta phase from the supersaturated solution of 
aluminium in magnesium. It is clear that the struc- 
tures produced depend upon aluminium content, pre- 
cipitation-treatment temperature, and, to a lesser 
extent, on time. The first-formed precipitate at any 
temperature is produced at the grain boundaries. The 
amount of beta phase involved in this precipitation is 
minute, but it is noted that grain-boundary conditions 
cause accelerated precipitation, as shown by the rapid 
changes in etching characteristics on re-heating for short 
times. 

The next precipitate to be formed is of the type 
comprising troostite, sorbite, and pearlite, which grows 
from the grain boundaries into the grains in the form 
of closed waves. With alloys containing less than 
8 per cent. aluminium treated below 200 deg. C., the 
pearlite wave continues to spread into the grain until 
the equilibrium condition is reached. Shortly after 
the first appearance of pearlite the mosaic type of 
precipitation begins to form. In these lower-aluminium 
alloys no other form of precipitate is produced by con- 
tinuous treatment up to 200 hours at temperatures 
below 200 deg. C. With alloys of more than 8 per cent. 
aluminium, some time after the first appearance of 
pearlite, crystallographic osmondite forms in thoseareas 
of the grain which are free from pearlite ; the time of 
appearance depends upon the aluminium content and 
the temperature. When the osmondite begins to form, 
the pearlite areas cease to grow. 

Above about 200 deg. C. other forms of precipitate 
make their appearance. Precipitation in the grain 
boundary occurs first of all. Sorbite and pearlite areas 
form next, the structures of which are coarser than those 
in areas produced at lower temperatures. Shortly after 
the first appearance of sorbite, mosaic outlines are 
usually produced, followed by crystallographic osmon- 
dite which rapidly coarsens to granular osmondite. 
Granular osmondite occurs most markedly in the alloys 
of medium aluminium content (about 8 per cent.), and 
higher temperatures are required to produce it in alloys 
with higher aluminium content. Again, when (the 
crystallographic osmondite begins to appear, 
pearlite areas cease to grow. 
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expression, to predict the precipitation-hardening 
behaviour at any temperature if the results for two other 
temperatures are known. In the work described in the 
next section it was necessary to determine, approxi- 
mately, the time required to produce the maximum 
values at various temperatures for Elektron AZ 91, 
which closely resembles a binary aluminium-magnesium 
alloy containing 10 per cent. aluminium. This was 
| done on sand-cast test-bar samples (grain-size approxi- 
| mately 0-1 mm.), and the results which are of interest 
| in this discussion are given in Fig. 14, on this page. 
The log of time in hours has been plotted against the 
| reciprocal of the absolute temperature; the straight 
| line shown is obtained, in agreement with the above 
|formula. This graph, on extrapolation, suggests that 
| the period required for maximum hardening at 100 
| deg. C. would be 40 days if the necessary changes could 
occur at all, and at room temperature (15 deg. C.) 
| about 40 years. These indications are of some interest 
| 2 view of various comments which have been made 
| regarding the room-temperature ageing of magnesium 
|alloys. It is co be expected that the rate of precipita- 
tion will be increased by cold working the solution- 
| treated material before precipitation treatment. During 
| the course of the metallographic work described, diffi- 
culty was experienced owing to precipitation occurring 
| on twin markings produced by straining the solution- 
| treated specimens while preparing the surface for 
| micro-examination. Precipitation occurs in these 
regions at a rate similar to that in the grain boundaries. 
| Care was taken to avoid such precipitation, but traces 
| can be seen in Figs. 1 and 2, on page 218, ante. 
| Mechanical Properties.—The effect of all the precipi- 
tation treatments upon the hardness figures of the 
alloys used for this investigation was measured. Each 
| hardness figure given represents the mean of at least 
| six determinations ; occasional low hardness figures 
| were rejected. It was found that the original intention 
| of making hardness measurements upon the micro- 
| specimens was undesirable, owing to some local non- 
uniformity in hardness of the indi.idual specimens. 





| this alloy is almost entirely single-phase in structure. | It was, however, found possible to obtain reasonably 
If precipitation treatment is then carried out at | consistent results on specimens cut from the base of 
150 deg. C. the whole area of each grain is not covered | blocks cast in a water-cooled mould. The diamond- 


by precipitated beta phase even after 250 hours. By pyramid hardness figures exhibited in Figs. 15 and 16 
examination at low magnifications it can readily be | Were obtained by using such specimens. The grain-size 


seen that the alloy is not uniform, since the grains show 


precipitation-free areas which tend to assume a six- 
armed star formation (see Fig. 6, page 219, ante). If, 
however, a similar specimen is treated at 200 deg. C., 
these areas free from precipitation will not be present. 





general, conform strictly to the limiting temperatures 
given. 





of these was somewhat below that which was obtained 
on the cast specimens for the metallographic work 
described in the first portion of the present paper. 


| The former grain-size was 0-06 mm. to 0-09 mm., 
| the latter about 0-1 mm.; the influence of this differ- 


The structures encountered in practice do not, in | 


| 


ence on the structural changes described will be small. 
Fig. 15 shows the increase in hardness with pre- 


There is a continuous range of structures | cipitation time for the solution-treated alloys contain- 


between the extremes of troostite and pearlite and | ing 4, 6, 8, 10, and 12 per cent. aluminium when sub- 
crystallographic osmondite and spheroidite, and in one | jected to precipitation treatment at 150 deg. C. 
specimen structures such as are produced by different | These curves show that: (a) The rate of hardening 
treatments can be seen. In most cases this is due to| increases with increased aluminium content. (b) The 


the 


As already discussed in | 


local variation in aluminium content, but the appear- 
ance of some of the structures can also be influenced by 
the orientation of the sectioned grain, particularly in 
the case of osmondite structures. 


also gradual and a great deal of overlapping occurs. 
Rate of Precipitation.—It is not easy to estimate 
rates of precipitation and the time required for complete 
precipitation by observation of microstructures and by 
hardness measurements. However, it is evident that 
the rate of precipitation increases very rapidly with 
increasing temperature and also with increasing alu- 
minium content. As far as composition is concerned, 
the controlling factor will be the degree of super- 
saturation existing at the particular precipitation 
temperature, which for any given alloy will decrease 
with increasing temperature. Consequently, the higher 
rate of precipitation caused by increasing temperature 
will be offset to some extent by the accompanying 
reduction in degree of super-saturation. Rate of 
precipitation is also influenced by grain-size. As indi- 
cated above, the nucleating influence of the grain 
boundaries gives rise to a higher ratio of grain-boundary 
| precipitation to osmondite precipitation as the grain- 
| size falls. This results in the precipitation taking place 
more rapidly with decreasing grain-size. It has been 
| shown that long incubation periods are required before 
| precipitation will occur in single-crystal specimens of 
magnesium-aluminium alloys, and the same tendency 
with increasing grain-size has been noted during the 
| course of this work. 
| It has been shown by Jenkins and Bucknall* that 
the time required for maximum hardness to be attained 





the case of troostite, sorbite, and pearlite, the coarse- in any precipitation-hardening system is related to the 


ness of the precipitate for all forms depends upon the 
precipitation temperature and the aluminium content. 
Increased precipitation temperatures produce structures 
of greater coarseness, while increasing the aluminium | 
content produces finer structures. 


| 


treated, 8 per cent. aluminium alloy when subjected to 
precipitation treatment for a long time at a low tem- 
perature. 


An interesting structure is shown by a ected to 


After a standard 24-hour solution treatment, 





temperature by the equation : 

m 

t = CeT, 
where ¢ is the time in hours, T the temperature in 
degrees absolute, and m and C are constants for the 
particular alloy system. It is possible, by using this 





* Jl. Inst. Metals, vol. 57, page 141 (1935). 


| 





cipitation the change from one structure to another is | hollow circles, 








degree of hardening produced with less than 8 per cent. 
aluminium is very small. Fig. 16 shows the influence 
of temperature upon the hardening of the alloys con- 


On continued pre-| taining 8 per cent. and 12 per cent. aluminium. The 


squares and triangles denote alloys 
containing 8 per cent. of aluminium and the solid 
circles, squares and triangles, and the heavy black 
crosses, relate to 12 per cent. aluminium alloys. These 
curves show that: (a) Maximum hardness is obtained 
by precipitation at the lower temperatures, but longer 
times are required. (b) The initial rate of hardening 
is higher at the higher temperatures. (c) For each 
temperature, after a peak hardness value has been 
reached, further treatment results in softening. This 
is most marked for the 12 per cent. aluminium alloy 
and the higher temperatures. (d) The 12 per cent. 
aluminium alloy, when heated at 130 deg. C., shows 
no hardening in the initial stages of heat-treatment. 
(Micro-examination confirmed that no precipitation 
had occurred during this initial period.) These results 
show that it is inadvisable to use the high-aluminium 
alloys for applications where they will be run at tem- 
peratures much above 150 deg. C. 

Hardness is a complex property and, among other 
factors, it will be influenced strongly in magnesium- 
aluminium, as in other alloys, by the form and dis- 
tribution of the precipitated beta phase. Thus the 
decrease in hardness on over-precipitation is affected 
by the coarsening and eventual spheroidisation of the 
beta phase. Observation of microstructures has shown 
that on precipitation below 200 deg. C. the hardness 
is roughly proportional to the area of the troostite or 
sorbite areas. The appearance of osmondite does not 
seem to affect the rate and magnitude of hardening, 
but maximum hardness is produced before the osmon- 
dite precipitation is complete. No detectable increase 
in hardness was observed in any of the alloys before 
the production of microscopically visible precipitation, 
which indicates that the ‘‘ Duralumin type ”’ of harden- 
ing is not obtained in magnesium alloys. 

Tensile Properties.—The structures produced on the 
precipitation treatment of solution-treated magnesium- 
aluminium alloys are of practical importance in the 








240 


ENGINEERING. 








SEPT. 22, 1944. 





case of the Elektron AZ 91 (aluminium 9-5—10, zine 
0-4, manganese 0-3 per cent.), which is frequently 
used in the precipitation-treated state. Observations 
of structural changes produced by varying time and 
temperature of precipitation treatment were made for 
this alloy ; it was found that the structural and hard- 
ness variations were the same as for the 10 per cent. 
aluminium alloy, the small amount of zinc making 
no observable difference. On the basis of the hardness 
results, the precipitation treatments which would 
produce the best mechanical properties in solution. 
treated Elektron AZ 91 were estimated. After several 
pilot treatments had been carried out, the following 
treatments were chosen : (a) Solution treatment + 200 
hours at 130 deg. C.; (6) solution treatment + 96 
hours at 150 deg. C. ; (c) solution treatment + 36 hours 
at 175 deg. C.; (d) solution treatment + 16 hours at 


** ENGINEERING "’ ILLUSTRATED 
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200 deg. C.; (e) solution treatment + 6 hours at 
250 deg. C.; (f) solution treatment + 2 hours at 
300 deg. C., and (g) solution treatment + 72 hours at 
250 deg. C. (spheroidised structure). 

Heat-treatments (a) (5,) (c), (d), and (e) were applied | 
to one batch of sand-cast D.T.D.-type Elektron AZ 91 | 
test-bars cast from one melt (C. 389), while heat- | 
treatments (5), (c), (d), (e), (f), and (g) were applied | 
to D.T.D.-type test-bars cast from another melt (C 350). 
Each batch of bars was from the same melt, and six 
bars were taken for each precipitation treatment. | 
Test-bars taken from melt C 350 were given the stand- | 
ard solution treatment of 8 hours at 385 deg. C. + 16 
hours at 420 deg. C., while the bars from melt C 389 
were given 8 hours at 385 deg. C. + 64 hours at 415 deg. 
C. There was little difference in grain-size, but the | 
degree of solution in the second batch was much higher. | 

The average results for six bars from each treatment | 
are shown in Fig. 17, page 239, the full lines denoting | 
the C 389 alloy, solution-treated for 8 hours at 385 
deg. C. + 64 hours at 415 deg. C., and the dotted lines, 
the C 350 alloy, solution-treated for 8 hours at 385 
deg. C. + 16 hours at 420 deg. C. The results obtained 
are intended to represent the maximum properties 
obtainable at the particular temperature chosen. How- | 
ever, maximum proof stress does nat of necessity corre- 
spond exactly with maximum hardhess, and the treat- 
ments chosen may not exactly coincide with those 
required to produce the best properties. It has been 
shown by past experience that the effect of over- 
precipitation on the tensile properties is not great at | 
temperatures below 200 deg. C., and the present work 
has shown that the difference in properties between 
precipitation for 6 hours and for 72 hours at 250 deg. C. 
is slight. As the times chosen are believed to be| 
generous, it seems that the curves in Fig. 17 can be 
accepted as reasonable illustrations of the effect of 
temperature on tensile properties. 

The following information is given by these curves. 
The ultimate tensile stress is greatly increased by the 
much prolonged solution treatment, the improvement 
for all precipitation treatments being of the order of | 
3 tons per square inch. Prolonged solution treatment 
causes a slight decrease in the 0-1 per cent. proof stress | 
obtained in the precipitated conditions. Prolonged | 
solution treatment causes an increase in the percentage | 
elongation in the precipitated condition. Increasing 
precipitation temperature causes reduction in ultimate 
and proof stresses, with but little corresponding im- 
provement in percentage elongation, which actually 
seems to pass through a minimum at about 175 deg. C. 
The drop in properties is not great between 150 deg. 
and 200 deg. C., but above 200 deg. C. the ultimate 
tensile stress falls off rapidly. This coincides with the 
formation of granular osmondite. 

The results obtained show clearly that the best 
mechanical properties are associated with fine, well- 
dispersed beta phase. Thus, the specimens treated 
at 130 deg. C. showed a structure of troostite + very 
fine osmondite. Treating at 150 deg. C. produced a 
structure of sorbite and rather coarser osmondite, with 
a corresponding decrease in proof and ultimate stresses. 
The structure produced at 175 deg. C. is very similar. 
Precipitation treatment at 200 deg. C. produced pearlite 
and coarse osmondite, while the bars treated at 
250 deg. C. showed coarse pearlite and granular osmon- 
dite, a combination giving comparatively poor pro- 
perties. The high properties obtained by a combination 
of prolonged solution treatment and long-time low- 
temperature precipitation treatment are in themselves | 
very interesting, apart from the prohibitive length of | 
the heat-treatment times required. The 5 per cent. | 
elongation is of particular interest, in relation to the | 
more normal lower elongation figures which constitute 
the drawback of using material in the precipitated | 
condition. This improvement in elongation is prob- | 
ably associated as much with the long-time solution 
treatment as with the low-temperature precipitation 
treatment. It is to be noted that the mechanical | 
properties change smoothly, falling with the gradually 
increasing coarseness of the precipitate; no sharp 
change occurs on the appearance of any one type of | 
precipitate, nor is any one type in itself (apart from its 
fineness) especially valuable. | 


| 
| 
| 
| 
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559,622. Determining Roughness of Surfaces. David 
Brown and Sons (Huddersfield), Limited, of Huddersfield, 
and W. A. Tuplin, of Huddersfield. (2 Figs.) August 21, 
1942.—The invention is an instrument for determining 
the roughness of surfaces. It is of the kind in which a 
fine-pointed stylus is pivoted to a support which is 
movable in relation to the surface to be tested or alter- 
natively is held stationary while the surface to be 
tested is moved beneath it, vertical movements of the 
tracer member due to inequalities in the surface tested 
being indicated by a calibrated scale. 


with a sharp-pointed stylus similar to the tracer mem- 
Relative sliding movement is given, between 
the surface to be tested. 


ber a. 
the tracer member a and 








(669,672) 


Instead of the indications given being those of the differ- 
ence in height of the point of contact of the tracer member 
and the general height in the vicinity of the point of 


contact of the surface being tested, an indication is | 


obtained of the difference in height between two suitably 
There may be asso- 
ciated with the support ¢ two or more sharp-pointed 
members d' and d? corresponding to the tracer member a, 
such sharp-pointed members being spaced from one 


| another and from the tracer member and being adapted 
| to act upon the support through the medium of a balance 


lever ¢. In this manner an indication of the difference 
between the height of the point on the surface tested by 
the tracer member and the mean height of two or more 
suitably separated points on the surface is obtained. 
The pivot pins of the levers d' and d* are carried by the 
support ¢ and pass through respective slots a’ and a? in 
the lever a so as to allow the lever to move indepen- 
dently. (Accepted February 28, 1944.) 
“FURNACE APPARATUS. 

559,034. Controlling Fuel and Air Supply. Alfred 
Herbert, Limited, of Coventry, and W. France, of Sheffield. 
(3 Figs.) October 24, 1942.—The invention is a mechani- 
cal stoker in which coal or coke is delivered by a worm 


Fig.1. 
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(689,034) 
put into operation by electrical means controlled by an 
automatic make-and-break contact. The fuel placed 
within a hopper 11 is fed to the furnace by a worm 
propeller 13 driven by an electric motor through worm 
gearing ; 


15 which is continuously rotated by the worm. The 


a is the tracer 
| member pivoted at 6 on a support c, which is provided 


and mounted in the hopper is an agitator|cross-member of the chassis. 


— 
motor also drives a blower by which air is delivered to 
the furnace for combustion purposes. Associated with 
the motor is a control unit having a manua! contro} 
knob 18, Fig. 2. A bimetallic strip 19 is associated with a 
heating coil 20 and a relay 21 controlling the connection 
of the motor to the mains, the relay having a winding 23 
connected at one end directly to the mains and at the 
other end to a movable contact arm 24. To the latter 
one end of the heating coil 20 is also connected, the other 
end of the heating coil being connected to the mains 
through a resistor. The bimetallic strip 19 is fast with a 
block pivoted at 27. The block also carries an arm 
the end 29 of which is in mechanical association with 
the contact arm 24 biased by a spring to engage a 
stationary contact 31. In conjunction with the bi- 
metallic strip is an abutment on a screw carrying the 
operating knob 18 which has an arrow or other index 
to coact with a scale on a stationary panel. The opera. 
tion of the arrangement is as follows :—On closure of 
| a main switch, current is delivered through the separable 
| contacts 24, 31 to the relay coil 23 and the relay « ontacts 
are therefore closed to energise the motor. Current is 
also passed through the heating coil 20. As the temperg- 
' ture of the bimetallic strip rises the strip flexes untij jt 
| engages its abutment. This period is a warming up 
period prior to the beginning of the proper contro! cycle, 
Further flexing of the strip causes anti-clockwise rotation 
| of the block and of the arm to separate the contacts 
| 24, 31 against the bias of the spring, thus opening the 
| circuits of the relay coil 23 and of the heating coil 29. 
When the strip 19 has cooled sufficiently, the spring 
closes the contacts 24, 31 while the strip is still partially 
flexed and thereupon reheating of the strip occurs. After 
a predetermined time-lag, the contacts 24, 31 are again 
| Separated ; and so on. By operation of the contro! 
knob 18 the initial stress of the bi-metallic strip can be 
varied, and in this way the ratio of the period of break 
and the period of make can be altered. (Accepted 
February 1, 1944.) 


MOTOR VEHICLES 

556,840. Bucket Tippers. E. Boydell and Company, 
Limited, of Old Trafford, and J. D. Coldwell, of Old 
Trafford. (3 Figs.) May 30, 1942.—The invention is 4 
construction of dumper in which the tipping bucket is 
lowered, thus increasing the stability and the driver's 
field of vision, while the ground clearance is increased. 
The chassis consists of a pair of longitudinal girders 10 
of channel section. At the rear end they are connected 
by a cross-member which carries the radiator 12. The 
rear axle is fixed and pivoted at its centre to allow 
canting on uneven ground; and has steering wheels set 
| at the same track as the driving wheels. The fixed axle 
is pivoted to a cross-member secured directly to the 
longitudinals 10 and is braced by triangulated tie rods 
| to the forward engine bearer 19. The driver’s seat is 
| set to one side of the engine. At their forward ends, the 
| longitudinals are parallel and the driving axle casing is 
| flanged and bolted against the inner faces of the channel 
webs. Brackets 26 are secured to the extreme forward 
ends of the longitudinals, each bracket carrying a roller 
to be engaged by a recess 28. The bucket is further 





























guided and located by curved brackets 29 engaged by 
bowls 30 projecting from the sides of the rockers. The 
brackets are set so that they do not interfere with the 
rolling of the rockers on the upper flanges of the frame 
members, while their length is such that the bowls 30 
| do not disengage until the bucket has tipped forward 
far enough for the forward recesses 28 attached to the 
rockers to engage the rollers on the bracket 26. The 
drive for the back axle is of the crown and pinion type. 
with the driving shaft horizontal and a casing 31 runnipg 
| back centrally from the differential housing and incor- 
porating a double-reduction gearing. The gearbox 32 
lis fixed to this casing and the selector mechanism is 
}on one side so as not to interfere with the rear end of 
the bucket. This construction enables the bottom of 
the bucket at the rear end to be brought nearly to the 
| level of the frame 10 and only a little above the differ- 
| ential case of the driving axle. Even with a full-sized 
bucket as shown, the top is therefore considerably lower 
|than usual. At the same time, the design of the drive 
gives increased ground clearance, while the construction 
of chassis enables the driving axle casing to constitute 4 
(Accepted October 25, 








| 1943.) 
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fessor John Markham, of the Massachusetts Institute 


HIGH-SPEED WIND TUNNEL of Technology, were retained as consultants in con- 
OF THE BOEING AIRCRAFT | nection with the matter. An agreed design was 
COMPANY. produced in September, 1941, and work was at once 


| put in hand. The tunnel is now completed. It was 

Ix the course of the development of the B-29 | officially opened on April 22, 1943, but did not go 
Superfortress, the latest bomber produced by the | into effective operation until late in that year. 
Boeing Aircraft Company, illustrated and described | A complete self-contained research unit has been 
on page 207, ante, some 9,000 wind-tunnel tests | constructed, with model-making workshops, com- 
were carried out. A substantial proportion of the | puting rooms and other necessary ancillary accom- 
work was done at the California Institute of Tech- | modation. The whole has been named the Edmund 
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nology, corroborative tests being run in the high-|T. Allen Memorial Aeronautical Laboratories in 
speed tunnel of the National Advisory Committee | memory of the firm’s famous pilot, who was killed 
of Aeronautics at Langley Field, Virginia, and at | during a test flight last year. 

the Ames Aeronautical Laboratory, Moffett Field,| In view of the continually-increasing speed of 
California. This rendered it necessary for leading | aircraft and the present unknown possibilities of 
members of the technical staff of the Boeing Com- jet propulsion, it was decided to build an instal- 
pany to be absent from the headquarters of the | lation in which tests could be carried out at speeds 
firm, at Seattle, Washington, for long periods.| approaching that of sound in air. The tunnel 
Delays in the completion of important tests were | accordingly has been constructed to produce a maxi- 
also experienced as the plant available had also to| mum air speed in the test section of 700 miles an 
serve other firms dealing with high-priority work. | hour. This section is 12 ft. by 8 ft., and there is no 
In these circumstances, the Boeing Company de-| other wind tunnel in the United States giving air 
cided to construct a wind tunnel of their own near speeds of this order which has a test section greater 
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concrete structure approximately 215 ft. long by 
60 ft. wide, these dimensions not including the motor 
room shown on the left in Fig. 1, or the labora- 
tory building at the bottom of the figure. Above 
the tunnel at the right-hand end there is a tower 
with louvres connecting to the air interchanger. 
The whole of the structural work for the tunnel and 
laboratories was carried out by the Austin Company, 
New York. 

The length of the closed air circuit is about 400 ft. 
}on the centre line. As already mentioned, at the 
| test section the tunnel measures 12 ft. by 8 ft. but 

the rectangular section is fitted with 2 ft. corner 
| fillets, as shown in Fig. 1, on this page. From the 
throat, the tunnel gradually increases in cross section 
to 20 ft. by 20 ft. at the lower left-hand corner of 
Fig. 3. A view inside this diffuser section, looking 
towards the throat, is given in Fig. 2. The 20 ft. 
| by 20 ft. dimension is maintained to the upper 
| left-hand corner of Fig. 3, but from that point the 
tunnel changes to a circular section, 24 ft. in 
diameter, in which the fan is situated. About 100 ft. 
| from this point, the section has again changed to 
|rectangular form, the dimensions there being 

27 ft. 6 in. by 29 ft. 6 in. This size is maintained 
} around the two right-hand corners and up to the 
| start of the bellmouth, from which point, in a 
| distance of 25 ft., the dimension is reduced to 12 ft. 

by 8 ft. for the test section. The change of area in 
| the bellmouth is of the order of 9 to 1. With a 
| maximum air velocity of 700 m.p.h. at the throat, 
| the velocity at the two right-hand corners is about 

80 m.p.h. The air interchanger connects to rect- 

angular openings in the roof of the tunnel, the 

exhaust opening facing up-stream and the inlet 
| opening down-stream. They are controlled by gate 
valves respectively, 27 ft. 6 in. by 5 ft. 8 in. and 
| 27 ft. 6in. by 3 ft. 6in. The exhaust gate is rubber 
sealed. With the gate valves fully open, approxi- 
|mately one-fifth of air in the tunnel is removed 
and replaced by fresh air for each complete circuit 
of the air. 

The main purpose of the interchanger is to pre- 
vent the inner air temperature from reaching an 
undesirably high figure, and a maximum of 120 
deg. F. is aimed at. The air temperature is also 
reduced by water cooling the vanes at the corners. 
These are hollow and are made from No. 12 gauge 
Armco ingot iron. Each is provided with an 

| internal centrally-located pipe, drilled with small 
holes so that when water is passed down the pipe, 
| the interior surface of the vane is subjected to a 
spray. A view of one of the banks of vanes is 
| given in Fig. 5, on page 250. The outer surfaces 
are finished with high-gloss paint and are coated 
with heavy grease to retard dust circulation. The 
| question of filtering the air supplied to the inter- 
| changer has been considered, but the matter has 
been left in abeyance pending greater experience 
with the operation of the tunnel. At present the 
vanes are fixed so that their aspect to the air current 
may be slightly adjusted, but it is intended that 
ultimately they shall be welded in place. The 
arrangements in connection with the air inter- 
| changer are also to some extent experimental, and 
as it is considered possible that changes may ulti- 
mately prove desirable, the whole structure has 
been built of wood. The main members, however, 
are secured in steel-beam seats, which take upward 
' and downward vertical loads. 
| The air stream is produced by a 24-ft. diameter 
| 16-blade fan, weighing about 7 short tons, and driven 
by an 18,000-h.p. Westinghouse motor. A view of 
| the fan during construction is given in Fig. 4, on 
page 242. It was made by the Boeing Company in 
their own shops. The blades are of laminated 
spruce and were first roughly shaped by adzing. 
They were then brought more nearly to form with 
a pneumatic chisel and were finally finished with 
hand tools. The fan has a maximum speed of 
514 r.p.m. The driving shaft, which is solid, is 
14 in. in diameter and 37 ft. long. A magnetic 
clutch, believed to be the largest ever built, is 
interposed between the fan and the driving motor. 
The clutch, which was built by the Dynamatic 
Corporation, consists essentially of two rotating 
sleeves, one inside the other, the sleeve connected to 











Seattle, and in August, 1941, Dr. T. von Kérmén, | than 2 ft. in diameter. A sectional plan of the tunnel 
of the California Institute of Technology, and Pro-! js given in Fig. 3, on page 242. It is a reinforced- 


the motor being provided with windings which 
create a rotating magnetic field in which the fan 
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sleeve is carried round. The outer end of the shaft, 
at the fan, is supported from the tunnel walls by 
30 pipe struts, and, as the revolution of the fan 

tends to produce a rotation of the air stream in the | 
tunnel, pre-rotation vanes are fitted on the up- 

stream side of the fan. They are adjustable to a 
facing angle of 35 deg., changes, if required, being | 
made between tests. The vanes set the air stream 

in rotation in the opposite direction from that caused 

by the fan. The vanes and the up-stream portion 

of the nacelle which is provided at the fan hub, 

are illustrated in Fig. 6, on page 250. The fan 

and the down-stream portion of the nacelle, are 

shown in Fig. 7. This part of the nacelle is built-up 

of laminated plywood strips, but the forward 

section is of No. 12 gauge sheet steel carried by 

angle rings. The whole arrangement, both fore 

and aft of the fan, is supported from the tunnel 

walls by steel struts enclosed in sheet-metal fairings. 

Some of these struts can be seen in Figs. 6 and 7. 

Access doors are provided to the interior of the 

nacelle as it is proposed that during certain tests an 

observer shall be posted inside to watch the per- 

formance of the fan. 

As mentioned earlier, the tunnel is a reinforced- 
concrete structure. It is supported on piles about 
35 ft. long, which were driven to a bearing capacity 
of 40,000 Ib. The laboratory building is also sup- 
ported on piles, but is entirely isolated from the 
tunnel, in a structural sense, by means of an expan- 
sion joint which extends through the floor, walls 
and roof. The foundation of the test section of the 
tunnel is also independent from the main tunnel 
foundations, this arrangement being adopted to} 
screen the balancing equipment from any vibration | 
set up in the tunnel. The main structure is divided | 
up into sections, about 75 ft. long, separated by | 
slip-plate expansion joints. The foundation section | 
of the tunnel was poured first and on this the wall | 
sections, in lengths corresponding to the distance 
between expansion joints, were completed in single | Fig. 4. 24-Fr. Fan purtne Construction. 
pours. The forms for the greater part of the inner 
surface of the tunnel were made of water-resistant | wood backing. The particular plaster used was|an electric motor to give access to the throat. 
plywood. A coating of wax and shellac was applied | selected because it had a low coefficient of expansion. | Four observation windows are provided in the cap. 
to the form faces and the forms were carefully | After it had been finished to the correct shape, and| The fairing forming the upper part of the test 
stiffened and supported in order to prevent the | allowed to harden, it was waxed and coated with | section is constructed of plywood in three sections. 
possibility of the load due to the wet concrete from | shellac to reduce to a minimum the absorption of |The top section can be removed and the side 
producing distortion. Good results were obtained, | water from the freshly-poured concrete. The form | sections are in the form of panels, which drop down 
and although a little grinding by carborundum | was built in a single piece in a vertical position and | to give access to the model. Models are introduced 
wheels was necessary, this was mainly in connection | when completed it was tilted on its wood backing, | into, and removed from, the tunnel by means of an 
with small ridges left at joints. The permitted | into a horizontal plane. The reinforcing steel was| overhead monorail runway connecting to the 
tolerance in the main portions of the tunnel was | then assembled in place and the exterior form built | operations area, which is indicated in Fig. 3. The 
fyin., and although it was suggested that if the whole | around it. The reinforcement, which was largely | square shown in the lower part of this area repre- 
structure was to be built in concrete it would be | made up of rectangular frames, was partly suspended | sents a door through which models are lifted, the 
necessary to pour it with the internal dimensions | from an overhead framework and partly supported | illustration showing a section through the second 
oversize and then complete the internal surfaces |on concrete stools resting on the outer form. A| floor. The switchboard includes panels respectively 
with cement plaster, the work was run in concrete | fairly dry concrete was used and it was worked into | controlling the tunnel doors, lights and pressure cap ; 
to the finished size within the tolerance mentioned. | place by pneumatic vibrators. any motors on the model itself; and the fan. A 

The method of construction by means of plywood| A number of doors giving access to the interior| further panel records the forces acting on the 
forms was not used in the pouring of the bell-| of the tunnel are provided. The doors are made of | balance, which was designed and constructed by 
mouth leading to the test section, which is the most | wood with steel framings and are sealed with rubber,| the Boeing Company themselves. 
critical part of the tunnel. The original specification | gaskets. The opening above the throat provided for 
called for a tolerance of & in. in this part of the | the insertion and removal of test models is closed by | Tan Pans “Dérncecuram.”—The underground 
tunnel, but this was later modified to % in. The | means of a pressure cap constructed of f-in. steel | ranway in Paris, which has been closed for some time 
form for the bellmouth was made from asbestos | plate reinforced with T-irons at 18-in. centres. It | owing to lack of coal, has now been partly reopened. 
fibre plaster spread on expanded metal secured to a! is mounted on rollers and is moved laterally by! Services run from 6 a.m. until 10 p.m. 
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A PORT GUARD SHIP.* 


Captain Epa@ar C. SMITH, 
O.B.E., R.N. 


(Concluded from page 203.) 


py ENGINEER 


Tuere had been guard ships at Sheerness long 
vefore the Sans Pareil and at least 70 years had 


the walls being constructed mainly of old ships’ 
timbers. The Nineteenth Century Dockyard was 
planned by the elder John Rennie, who drew up 
reports on all the Royal Yards. The contract 
went to the firm of Jolliffe and Banks, Jolliffe being 
a clergyman who abandoned the Church for engi- 
neering, and Banks a self-made Yorkshireman. The 
latter became Sir Edward Banks, the first engineer 





ever to be knighted. The partners carried out 


passed since & naval steam vessel first entered the|many works of national importance, including 
port. In a letter dated August 1, 1826, Chapender, | Waterloo, Southwark and London bridges. Banks, 
the engineer of the Lightning, writing to Goodrich, | too, did a great deal to make Sheerness a watering 


st Portsmouth, described how the vessel had been 
to Cronsted, Copenhagen and Egersund in Norway 


place, running steamboats to it from London. His 


| name is recalled by Bankstown and Banks-terrace. 


and what “a fertigen time’’ he had had. After | From the latter came my first daughter-in-law. Her 


getting back to Sheerness, he wrote “‘we ran to 
(Chatham and then towed a 74 from Sheerness to 


| husband, as a boy, evinced decided powers of com- 
i'mand; he is now exercising them in one of H.M. 





which the Isle of Sheppey is formed.” It is a work, 
he added “ worthy of the Romans in the proudest 
period of their existence.” 

To-day Sheerness is mainly a repairing yard, but 
a goodly number of vessels have been built in it 
and a few engined. At the 1897 Review, Sheerness 
ships were represented by the cruisers Charybdis, 
Brilliant, Pelorus, and Barracouta, and five torpedo 
gunboats. In earlier days, the yard had built the 
wooden paddle sloops Salamander, Prometheus, 
Vesuvius and Styx, and also the wooden Rattler, 
the first screw-driven warship in our Navy. There 
has been an engineer attached to the yard since 
1848, George Blaxland being appointed in July of 
that year. He was one of the pioneers of screw 
propulsion, his patent propeller being ‘tried in the 
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Jane in 1841. 


HER MAJESTY'S DOCKYARD 
‘SHEERNESS 


HICEAC SIPST® Springs mer Sesips 0) foot 
Lemagthes at Vrnchag came gov wm Racker ct De otto, 


¥. 








Chatham, left Sheerness for Deptford on the 24 inst. | 


Fie. 4. SHeerngess Dockyarp In 1858. 


frigates. Before I knew Banks-terrace, through a | 


Born in 1800, Blaxland was trained and practised 


and then the next day towed a ship from Woolwich | letter in The Observer, in 1927, I sought out Banks’s | as a mechanical engineer in the North. Coming to 


to the Nore... 
these early steamers. Chapender saw Sheerness | 
Dockyard, I imagine, much as I did, for the basins | 
and docks were constructed between 1815 and 1826. | 
Originally the whole site was a marshy tract like | 
St. Mary’s Island at Chatham. Pepys, who visited | 
the spot, wrote on August 16, 1665, ‘‘ To Sheernesse, 
where we walked up and down laying out the 
ground to be taken for cleaning and repairing ships 
and a most proper place it is for the purpose.” 
Whatever was done in the next two years was totally 
demolished by the Dutch. 

It was an isolated and dreary situation, but in 
the Eighteenth Century basins and docks were built, 








* Previous articles in this series appeared on pages 63, 
303, 433 and 461 of the preceding volume of ENG!- 
NEERING and on page 23 of this volume. 








From that visit resulted Dr. H. W. Dickinson’s 
paper on “ Jolliffe and Banks, Contractors,” in the 
Transactions of the Newcomen Society, vol. 12, 
and the restoration of the tomb, which had been sadly 
neglected. 

The foundation stone of the new docks at Sheer- 
ness was laid by Lord Melville, the First Sea Lord, 
and the works were completed about ten or twelve 
years later. Owing to the subsoil being soft flowing 
sand, a vast amount of piling had to be done and 
the famous- French engineer and administrator, 
Baron Dupin, wrote ‘“‘In the hydraulic construc- 
tion at Sheerness we see art struggling with the 
difficulties of Nature and overcoming them. The 
whole arsenal is built upon an artificial soil; the 
foundations of the buildings rest on the hulls of 
old vessels buried under the alluvial deposit on 








” ; a fair example of the work of | tomb and monument in Chipstead Church, Surrey. | the Thames, he entered the Navy in 1842 and served 


as engineer of the Salamander in the Pacific under 
Captain A. S. Hamond. In 1847, he was sent home 
with dispatches and for a short time was a foreman 
at Woolwich. His appointment to Sheerness, he 
once told a committee, came as a great surprise to 
him. His salary was 225/. per annum. It was ten 
years or more before his name appeared in the 
Navy List, and it remained there till 1867, when he 
was succeeded at Sheerness by Inspector of Machi- 
nery John Ward, who had been chief engineer of the 
Duke of Wellington in the Baltic. Ward’s successors 
to the end of last century were James Thomas 
Bannister, a civilian officer who began his 
engineering career as a millwright apprentice at 
Portsmouth, Steil, Bedbrook, Durston, Littlejohns 
and Chilcott—all naval engineers—and R. H. 
Andrews, another civilian. 
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In the middle of last century, Sheerness was the | Rappahannock. On board were a few Sheerness | THE ROYAL OBSERVATORY 
place of residence of the Commander-in-Chief at| workmen. Her sailing in these circumstances GREENWICH. 
the Nore and also the headquarters of the Medway | raised a question of international importance, and luded cn 
Steam Reserve, from which the Chatham Reserve | through the subsequent inquiries suspicion fell on (Concluded from page 225.) 
sprang. The Medway “ Reserve ’ was organised in| Rumble. In February, 1865, he was tried accord- 
1851. At that time, ships were either “‘in commis-| ingly in the Court of King’s Bench, having to 
sion ” or “* in ordinary,” i.e., paid off but with their face 166 counts in his indictment under the Poreign | o¢ hour interval; which means that extr. mitt, 
“standing officers,” gunners, boatswains and car-| Enlistment Act. The trial proceedings are fully | of two or three parts in 10° must be expected _ 
penters aboard. In the new Reserve, the ships in | reported in The Times under The Queen v. Rumble. | sionally in addition to the error of long-term “ 
the first division had not only their warrant officers, |_In the end, Rumble was acquitted, but that did | formance. When the new quartz-controlled equipment 
but also their navigating officers and chief engineers, | not save him from official displeasure. The leading | is all brought into use, in conjunction with existing 
and were ready to receive their full complements. | article in The Times of February 2, 1865, was very | *T4nsit instruments, the general order of accuracy yij 
Ships in the three other divisions varied in their | outspoken on the apparent breach of neutrality. | | Probably be improved to a maximum of one part in \q 

: : | a > : beyond which no further material improvement wij }, 
states of readiness, or, perhaps, more accurately,/ Four years later, Rumble’s name again appeared | achieved by ly horological devel : ; 

- <B, P ° 4 F — . . . . y purely horological developments, Up to 
their states of unreadiness. In spite of the mee in The Times, in connection with a more serious | now the provision of better clocks and the refinemen 
duction of the term “reserve,” that of “in ordi-| offence, and this time he was not acquitted. He|of methods of radio reception and recording — 
nary’ continued to be used. Thus in 1859, at! was undoubtedly a man of great ability and in 1863 | improved the service even though it is ultimate) 
Sheerness, the Queen Charlotte was the flagship, gave evidence before a Select Committee of the | based on transit observations made with instrument, 
the Formidable the “* guard ship of ordinary,” and | House of Commons on Naval Affairs, especially |! existing standard type. Indeed, the increase 
the Minotaur the “* guard ship of steam ordinary.” | advocating that a higher educational standard should | *°°“™®°Y — ——_ yo ee has ¢ 1 possible 
The Minotaur was an old sailing ship which had | pe required of naval engineers. His views may have | ph rane rg ter Bag Be ses thy ae — 
done quarantine duty in Stangate Creek of heroic | had something to do with the introduction, in 1863, | ¢o rather large anchiintel and rts peta wes aay 
memory, but she had among her officers Inspector | of the examination for which the much coveted! But there is necessarily a practical limit to wholly 
of Machinery J. H. Langley, who had been chief of | « Woolley” Certificates were given. Without one of | horological improvements, and although that limit u 
the Agamemnon during the Russian War, and | these certificates, no one could reach a higher rank | not yet been attained, it is now being closely approached 
afterwards went to the Royal Yacht. His portrait|than Engineer. The year 1863, which saw this | !t should be remarked, moreover, that the provisioy 
was reproduced on page 364 of ENGINEERING of | innovation, was that in which “ enzineer boys” in | ° 8" @ceurate standard of frequency is only ON€ aspect 
May 12, 1944. the Dockyards became “engineer students.” Next < po treatin  wighncamet lager wt we rong — 

By 1860, the place of the Minotaur had been taken | year saw the opening of the Royal School of Naval Conshineation’ Ene accordingly been given to possible 
by the 70-gun ship Cumberland, which did duty | Architecture and Marine Engineering. Dr. Joseph improvements in the accuracy of the time determina 
as guard ship of reserve for about ten years, during | Woolley, the Admiralty’s chief educationist from | tions with the Observatory’s present small transit 
which she was the home successively of four 1848 to 1873, had much to do with thse things; | instrument. The chief source of error is associate 
Inspectors of Machinery. In 1870, many of her | hence the name “* Woolley” Certificate. with determining the level of the instrument. Labora 
officers were transferred to the steam blockship| he old guard ship Cumberland not only recalls po oo have a se by wae al auto 
Pembroke, then the flagship; and three years | the name of Rumble, but also that of Stephen Saxby, ae pom oe ae cee ren hee ego po : — 
later this vessel was sent to the new basin at Chatham | who climbed her gangway week in week out for vation with the telescope in the position in which the 
as ‘‘ Reserve Ship” and the name Pembroke has/| nearly ten years and was known to a crowd of | observation is made. In the laboratory a precision of 
been associated with Chatham ever since. A further | officers as the “Instructor of Engineers.” My | about 0-1 second of arc in level error is easily attain 
change was made about 1892, when the Medway | attention was first attracted to this undeservedly | able but in the actual instrument hut, conditions are less 
Steam Reserve was divided into a Dockyard Reserve | forgotten servant of the Navy through the expendi- favourable owing to large variations of temperature 
and a Steam Reserve. The importance of the Med- | ture of eighteen pence on a second-hand copy of his These obstacles to improved accuracy on the astn 
way Reserve had been somewhat increased in 1858 | jittle book, The Study of Steam and the Marine Engine ee . —— a 3 aw i e led 
by the allocation of « large quadrangular building| for Young Sea Ofters inthe Nay, ce om the tie | ote ain, supersede the preeat trust i 
in the dockyard for a Naval Barracks for 1,000 men, page of which he described himself as “‘S. M. Saxby, zenith tube, of which the construction has - 
in which, perhaps for the first time, reading and Esq., R.N. (late of Caius College, Cambridge) sanctioned by the Admiralty, while the design has 
recreation rooms and skittle alleys were provided. Principal Instructor of Naval Engineers in H.M. | received careful consideration by the Observatory staff 
To the Sheerness Reserve, too, came a goodly| Steam Reserve: author of ‘ Projection and Cal. | The design is a considerably modified version of that 
number of assistant engineers, recruited from shops | eylation of the Sphere, etc.’ It was entirely new to of the photographic zenith tube of the United States 
up and down the country. me to read that“ floating college has been ewab-| Naval Qhservatery at Washington, This inetrune 

The four Inspectors of Machinery borne in the lished at Sheerness,”’ that some 300 engineer officers latitude, ee we ‘adapted at Weshington bo thi dite. 
Cumberland in the "60's were William Price, William | “have eagerly seized upon every opportunity of | mination of time. Its essential principle is the same as 
Rumble, George Tucker, and W. W. Williamson, of | benefiting by the means of study offered in the | that of the reflex zenith tube designed by Airy, and 
whom Rumble, a Knight of the Legion of Honour, | Devonshire, and also that the author has a thorough | used at Greenwich for many years. The converging 
was certainly the most unfortunate, for he had to| knowledge of the class for whom he writes. For | light from a star is reflected at a mercury surface, of 
stand his trial before the Lord Chief Justice. He| many years he has led them along the steeps and which the position is such that the light is brought ti 
had joined the service in 1845, was raised to the | crags of study, and his arm has supported many ah. wy ht yg tegen Eng thebenadgn tae 
dignity of Chief Engineer in 1847, had served in| an aspirant . . . until he reached, with a firm step, By placing the flint glass component af the objective 
such ships as the Royal Albert and Marlborough, | the solid ground of proficiency . . .’’ This was written uppermost, and by suitable separation of the two 
both flagships, and in October, 1859, was made an | in 1862, and our friend Saxby continued to teach at components, the second Gaussian point is brought 
Inspector of Machinery. His appointment to the | Sheerness for another seven years, assisting, it may | below the objective, where a photographic plate car 


Cumberland was dated May 21, 1862, and he held | be hoped, some of those to whom the “ Woolley” | be placed. The objective and plate can be rotated 
: through 180 deg. and, from observations made syn 


it until February 2, 1865, when he was placed on | examination had come as a bolt out of the blue. oan bet a ~ 
half pay and vas never employed again, His name| "Not one of my older correspondenta ever men-| menu ghee sarin cule bl ins ml 
disappeared from the Navy List in 1869 and the | tioned his name, but he must have been of use to | jatitude variation to be determined. In the case of 
date of his death appears to be unknown. While | some of them when he discoursed on levers, para-|the new zenith tube proposed for the Royal Obser 
endeavouring to learn something of those days) bolas and combustion. Save that Stephen Martin vatory, the primary purpose is the determination of 
and of the cause of Rumble’s removal from the Saxby was born in Kent on August 21, 1804, little | time with much greater precision than is possible with 
Cumberland, I wrote to the late Inspector of | is known of his doings till June 25, 1845, when he | transit instrument, and the U.S. Naval Observatory 
Machinery Robert Burridge, who died in 1928 at | entered Caius College, Cambridge, as a “* ten-year- has accordingly communicated full details of the 
the age of 88. As a newly-joined officer, he had| man,” which means that instead of residing at the adaptations made at Washington to enable that -_—* 
spent much of 1864-65 in the Sheerness Reserve, | University for the usual three consecutive years, he  venlie pene By te een. f 
“ : = is x? ’ ’ Greenwich zenith tube is to have a clear aperture of 

and of Rumble he wrote : It is much to be re-| kept his residence for one term out of each of ten | 1 in. and a focal length of 11 ft. 3 in., giving a scale 
gretted that a good officer such as he was should | consecutive years. The date of his appointment as | of one minute of are to one millimetre. The general 
in his zeal for the Southern States during the | Instructor of Engineers is given in the Navy List| principles of design have been decided, but various 
American War have been led to overstep the bounds | as October 1, 1859, by which time he was 58; his | points of detail remain to be settled. The construction 
of prudence by recruiting for their service; that|name disappears when he was 68. There was, | 0f the telescope has been entrusted to Messrs. Sir 
great mistake cost him the loss of his position in the | however, no retirement for so enthusiastic a teacher | wg agony” yvge fcchem ap Am — 
Service and all that went with it in the way of emolu- | ag Saxby and so, in 1872, he joined the training ship | ¢ ther exemplified by the pron fa $ oan in force for 
SS eo H.M.S. Worcester at Greenhithe as a lecturer on| advising radio undertakings of the appearance of 
Some of the principal facts relating to the matter | Steam, Chemistry and Magnetism. These duties | sunspots. The latter are observed in the course of 
are these. In 1864, the screw sloop Victor (6 guns, | he continued to perform till he was 76. The end of | routine photography of the sun, by means of a photo- 
859 tons, 300 h.p.) was sold out of the Service to a ‘his valuable activities came with his death at | heliograph, and in the course of the year under review 
commercial firm and rechristened the Scylla, it| Wormley, Hertfordshire, on March 11, 1883. He | the sun was photographed on 253 days. In the case 
being understood that she was going to be used for | was buried in Wormley churchyard four days later. | °f large sunspots (exceeding 500 millionths of the sun 
: 7 : : : | hemisphere) of which four were observed, the central 
trading to the East. To fit her for this purpose, | In the note on his career kindly sent to me by Dr. | mefidian > tints Sebe Wiis senaeeed whhiet 
it was arranged for her to be altered and refitted | J. F. Cameron, the Master of Gonville and Caius | delay to aS Bodie eemieniin- inten * Slough, and 
in Sheerness Dockyard. One night, when complete, | College, it is said that “he was widely known in | aiso to Messrs. Cable and Wireless, Limited. Smaller 
she slipped out of harbour, made for Calais, hoisted | connection with the forecasting of the weather on | sunspots, exceeding 200 millionths of the sun's hemi- 
the Confederate flag, and changed her name to’ meteorological principles.” sphere in area, have been regularly notified to the 





As long as these variations remain at their Present 
|level further substantial improvement is unlikely 
beyond an average error of one part in 1()° jp the 
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British Broadcasting Corporation. Sunspot frequency, 
in general, has slowly fallen during the year, the mean 
pot number being 10, as compared with 2] for the 
previous 12 months ended April, 1943. During Feb- 
ruary, 1944, no sunspots at all were reco ed at 
Greenwich, while only one very small spot, on two 
days, was visible during April. The epoch of solar 
minimum seems to have been reached and may con- 
tinue throughout the present summer months. As 
regards ¢hromospheric eruptions, more commonly 
known as solar flares, only two bright examples have 
been observed, neither of which was of major import- 
ance. This infrequency of solar flares, icularly 
those of great intensity, is reflected in the data of 
radio fade-outs reported by Messrs. Cable and Wireless, 
Limited, of which only five of the “ idnospheric irrup- 
tion’ type were recorded during the year as compared 
with 15 in the previous year, and 74 and 98, respectively, 
during the maximum years of 1937 and 1938. It is of 
interest that one of the fade-outs, lasting for more 
than 14 hours, occurred on February 10, last, during a 
period when collective observations showed not a 
single sunspot. No spectroscopic observations of the 
sun have come to hand to disclose whether a major 
solar flare did actually occur unassociated with a 
sunspot. 

Under the authority of the Observatory regular 
observations of the earth’s magnetic characteristics 
are carried out at Abinger. Every weekday absolute 
measurements are made of declination, of horizontal 
intensity (made with a Schuster-Smith magnetometer) 
and of vertical intensity (made with a Dye coil 
magnetometer). The potentiometers, which are essential 
accessories to the coil magnetometers, have their 
electrical constants periodically remeasured by the 
National Physical Laboratory. The order of present 
secular variation in the magnetic elements is illustrated 
by the following table of the mean values observed 
at Abinger during four successive years :— 


suns 











Declination. | Horizontal Vertical | ? 

Year. | w. Intensity. Intensity. | Inclination. 
1940 ..| 10° 43-0" 0-18533 | 0-43099 | 66° 43-9’ 
1941 10° 33-8” 0- 18539 0-43128 66° 44-3” 
1942 10° 24-8” 0-18554 0-43146 66° 43-9" 

0- 18556 0-43172 66° 44-5’ 


1943 10° 16-2’ 





During the year under review, there were 21 magnetic 
disturbances reaching the dimensions of a “ storm,” 
one of which attained the dimensions of a “ great 
storm.” 

The more ordinary meteorological phenomena regis- 
tered at the Observatory include estimates of cloudiness 
at night, visibility at definite hours, and measurements 
by Owens automatic filter of the solid matter operand 
the atmosphere. For the period of 12 months up to 
the end of last April, the mean temperature was 
50-9 deg. F., which is 1-1 deg. higher than the average 
of 100 years from 1841 to 1940. The highest shade 
temperature, recorded on July 31, 1943, was 89 deg. F., 
while the lowest was 22-7 deg. on March 6, 1944. The 
mean temperature for January was 5 deg. above the 
average for 100 years, and was the highest average for 
January since 1921. The duration of bright sunshine 
amounted, in the aggregate, to 1,468 hours, repre- 
senting 32-7 per cent. of the possible total. Cloudless 
nights, defined as nights on which a complete unbroken 
trace of the Pole Star was obtained by the night-sky 
camera, numbered only 34. The mean daily horizontal 
movement of the air was 250 miles, ranging from a 
maximum of 677 miles on January 22 to a minimum 
of 45 miles on October 27. The maximum wind pressure, 
of 17-5 lb. per square foot, was registered on May 10. 
Although rainfall amounting to 0-005 in. or more 
occurred on 141 days, the total rainfall during the year 
amounted to only 17-79 in., which is 6-54 in., or 27 per 
cent., less than the previous 100 years’ average. The 
wettest month was October, with 2-340 in. With only 
0-108 in. of rainfall, last March was the driest mont. 
of the 12-monthly period, and there is only one recorded 
instance—0-038 in. in 1929—of a lower March rainfall 
at Greenwich during the past 130 years. 

Brief reference must be made, in conclusion, to the 
invaluable services rendered throughout the war by 
the Observatory in supplying and rating chronometers 
and watches for use in H.M. ships. During the past 
year similar rating and supply of wrist watches and 
stop watches for the use of pilots and observers of the 
Fleet Air Arm have been undertaken. The consequent 
all-round increase of such work and its ancillary opera- 
tions of repair and adjustment has recently justified 
the purchase of a Western Electric watch rate recorder, 
the use of which has led to an appreciable saving of 
time in the preliminary rating of watches after repair. 

The Nautical Almanac for 1945, already published, 
suffers like its ecessor in 1944 from enemy action, 
which destroyed the standing type and plates for the 
first part df the Almanac. Consequently, it has had 
to be printed, partly by photo-lithography and partly 





from stereo plates. However, this expedient will not 
be necessary for future editions, and the Almanac for 
1946 is already well advanced, its publication being 
expected much earlier than in previous years. The 
Air Almanac, published in three four-monthly parts, 
has been well received and it is hoped that its present 
form may be standardised for some years to come. In 
addition to these essential data, and other publications, 
such as tables giving the apparent places of funda- 
mental stars and the Astronomical Navigation Tables, 
the Nautical Almanac office has undertaken the solution 
of various problems associated with its publications, 
as well as a considerable amount of mi eous com- 
puting work for the Air Ministry in connection with air 
navigation. The related problem of forecasting the 
actual illumination to be expected from sun, moon and 
stars during each night is a relatively new undertaking 
upon which the Nautical Almanac office is actively 
engaged. It entails computations for a range of lati- 
tudes, and the scope covered has increased to the extent 
that the predictions for 1945 comprise 11 zones of 
latitude over the range from South 10 deg. to North 
74 deg. The results are presented in graphical form on 
charts which are of great value to all the fighting 
services. 





THE FLUX DE-GASSING OF TIN 
BRONZES.* 
By W. T. Pett-Waxpove, B.Sc., Ph.D. 
THe casting and working of high-tin bronzes, 


addition to supplying the required oxygen. The 
requirements for a successful oxidising flux process are 
summarised as follows. The flux must carry an easily 
dissociated oxide, preferably an oxide of one of the metal 
constituents of the alloy, so that complete reduction 
does not seriously contaminate the bath. The flux 
must be a solvent for any oxide skins present in the 
charge or formed during melting. At melting tempera- 
ture the flux must have a consistency such that it forms 
a continuous layer over the melt, and can be readily 
mixed with the latter to facilitate reactions and the 
dissolution of oxides. A suitable thickening agent 
must be selected which will mix with the flux to give it 
a pasty consistency so that it can be removed com- 
pletely from the metal before deoxidation. The 
thickener must not contaminate the melt either directly 
or by reaction with the flux. The necessary quantity 
of a suitable deoxidant must be added to the melt to 
remove excess of oxygen. The products of the de- 
oxidation reactions must be readily removable from the 
metal and the residual deoxidant must not adversely 
affect the mechanical or working properties of the 
bronze. The flux should be of simple composition, easily 
prepared, cheap, not objectionably fuming, and should 
not attack the melting pot. 

The experiments described below were planned to 
develop a process which would meet these requirements. 
Cupric oxide was choseri as the oxidising agent, since it 
dissociates at the temperature of operation and even if 
completely reduced does not contaminate the melt. 
Technically pure oxide was used in preliminary experi- 
ments, but later copper mill scale was found satisfactory 





phosphor-bronzes, and gunmetals are attended by 
difficulties due to internal porosity caused by shrinkage 
and by gas evolution during solidification, frequently | 
associated with inverse segregation. Shrinkage poro- | 
sity, ranging from very fine intergranular fissures to} 
large angular cavities, is caused primarily by the long 
freezing range of these alloys, which creates a long 
distance between solidus and liquidus in the solidifying 
ingot, throughout which perfect feeding is difficult. 
For a given alloy, this distance is controlled by the 
thermal gradients in the solidifying metal, which in 
turn are affected by the rate and temperature of pour- 
ing, by the size and shape of ingot, and by the mass, 
material, and temperature of the mould. In sand 
casting, pouring temperature is the most important 
variable, while with chill casting, the rate of pouring 
and the control of direction of solidification are the 
chief factors. 

Many methods of de-gassing bronze have been studied 
or suggested previously, including vacuum melting, the 
use of an inert atmosphere or the passage of an inert 
gas through the melt, pre-solidification, and oxidation 
of the melt. The last seems to be the most practicable, 
and the use of an oxidizing atmosphere to prevent the 
absorption of reducing gases in the melt has been fre- | 
quently recommended and is widely practised. More | 

itive methods of oxidation, however, seem to give 

tter results. Thus, Portevin greatly improved the 
quality of “gassy”’ leaded gunmetal by the addition of 
red lead to the melt. Chadwick, Cook and Tallis, and 
Hudson have obtained good results by the addition of 
copper oxide in melting phosphor-bronzes; Lepp, 
Thews, Tamor, Yates, and others recommend the use 
of oxidising fluxes. Lepp’s process is of particular 
interest in that he adds to the melt an element less 
noble than any of its constituents to protect them from 
excessive loss by oxidation. He obtained remarkably 
high mechanical properties with sand-cast bronzes 
and gunmetals,t and was able to fabricate bronzes with 
much higher tin contents than are used normally for | 
wrought products. 

Efficient deoxidation has been recommended for | 
improving bronzes for many years, though very little | 
quantitative work is on record. Phosphorus is generally 
used as a phosphor-copper or phosphor-tin alloy, but | 
aluminium, zinc, silicon, manganese, phosphorus pen- | 
tachloride, calcium carbide, manganous oxide, and 
carbon monoxide have also been tried. Some of these 
are chemically efficient as deoxidants, but leave harmful 
oxide skins on the metal. Phosphorus gives a fluid 
phosphate which separates easily from the metal, and 
also prevents further oxygen being absorbed during 
pouring. This is a most important point, since without 
this protection sufficient oxygen might be re-absorbed 
to react with the residual hydrogen and give steam 
porosity. 

In the present research preliminary work led to the 
conclusion that an oxidizing flux would be more 
generally applicable than de-gassing by direct oxidation 
especially when scrap metal to be melted, since a 
flux provides some protection from the furnace atmo- 
sphere and cleans the melt from oxide skins, etc., in 








* Paper entitled “‘ Development of a Flux De-Gassing 
Process for Chill-Cast Tin Bronzes,” presented before 
the Institute of Metals, at Birmingham, on Wednesday, 
September 20, 1944. Abridged. 

t Tech. Pub. Internat. Tin Res. & Dev. Council, Series 








D, No. 3, (1937). 


as a substitute. Materials to act as carriers for the 
copper oxide were selected from those which are 
relatively cheap and are not strongly basic in reaction, 
namely, fused boric acid and borax, sodium chloride 
and sodium fluoride, all of commercial purity. Stour- 
bridge sand and commercial bone ash were used for 
thickening the flux, either alone or fritted with one- 
third part by weight of borax or sodium fluoride. Al 
the materials were dried thoroughly and stored in air- 
tight containers. 

Melts of 9 per cent. to 14 per cent. tin-bronze were 
prepared from virgin metals (cathode copper, Chempur 
tin) or from scrap, in salamander pots in a gas-fired 
pit furnace. All melts were deoxidised either with 
0-05 per cent. phosphorus or with 0-1 per cent. 
aluminium. In each experiment the metal was poured 
at 1,150 deg. C. + 20 deg. C., the temperature being 
measured with a Chromel/Alumel couple in a silica 
sheath protected with a wash of alundum cement or 
ganister. Three moulds were used, two of conventional 
design giving small strip ingots (12 in. by 4 in. by } in. 
or 12 in. by 2 in. by $ in.), the other a small billet 
mould designed to give uni-directional cooling and 
thus minimise shrinkage defects. 

The following was the melting procedure finally 
adopted. The metal was charged with pre-fused flux 
(1 oz. per pound of metal); when molten the flux was 
drawn aside and half the chosen deoxidant (0-05 per 
cent. phosphorus as 15 per cent. phosphor-copper, 
or 0-1 per cent. pure aluminium) was added, together 
with the required amount of tin. After 10 minutes to 
15 minutes’ superheating, the flux was mixed with 
the metal, allowed to separate, thickened with dried 
sand and removed completely from the surface of the 
metal. The remaining deoxidant was then added, 
stirred well in, and the metal skimmed again and 
allowed to cool to the casting temperature. 

Fluxes containing sodium chloride or boric acid 
were abandoned after preliminary examinations, since 
the former caused severe fuming and slag-traps in the 


| metal, while the substitution of borax for boric acid 


gave cleaner melts, especially with scrap charges. 
The most suitable flux in the present work contained 
borax 30 per cent., sand 50 per cent., and cupric oxide 
20 per cent. by weight. This flux does not attack the 
melting pots severely, is only slightly fuming at 
1,200 deg. to 1,300 deg. C., and can easily be thickened 
for removal from the melt so that slag inclusions are 
rarely found in the metal. The improved soundness 
and mechanical properties of the metal indicate that 
it has a considerable de-gassing action on the melt. 
Dried sand or fritted mixtures of 3 sand: 1 borax or 
3 sand: 1 sodium fluoride were the most satisfactory 
thickeners for the flux. Aluminium, used as an alter- 
native deoxidant to phosphorus, gives the bronzes 
higher densities and better hot-rolling properties, but 
seriously impairs their mechanical properties, particu- 
larly in the cast state, owing to entrapped oxide skins. 

Bronzes containing 9 per cent. to 10 per cent. of 
tin, prepared from virgin or scrap metal, melted under 
the oxidising flux, properly deoxidised, and cast so 
as to be free from shrinkage defects, can be extruded 
and subsequently cold rolled and cold drawn. Bronzes 
containing 10 per cent. to 14 per cent. of tin can be 
hot or cold rolled. The wrought products have superior 
mechanical properties. A 10 per cent. tin-bronze, 
extruded and cold rolled, gave an ultimate tensile 
strength of 75 tons per square inch, with an elongation 
of 18 per cent. 
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PUNCH AND FORM SHAPING MACHINE. 
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PUNCH AND FORM SHAPING 
MACHINE. 


Tue machine tool illustrated in Figs. 1 and 2, on 
this page, and known as the Essex-32 punch and form- | 
shaping machine, may appear to be identical with the | 
tool known as the Thiel punch-shaping machine, 
described and illustrated in Enorveertine, vol. 145, | 
page 118 (1938). The Thiel machine, however, was | 
manufactured in Germany and was imported and dis- | 
tributed by Messrs. E. H. Jones (Machine Tools), 
Limited, Edgware-road, The Hyde, London, N.W.9, 
whereas the Essex-32 machine is of British Manufacture 
and is made exclusively for Messrs. E. H. Jones by | 
Messrs. Motor Gear and Engineering Company, Limited, | 
Chadwell Heath, Romford. The Thiel machine was 
a useful asset to the tool room, but, obviously, it | 
is no longer obtainable. It is, therefore, satisfactory 
to know that a British-made machine is now available. 

As the name given to the machine implies, it is 
designed primarily for the shaping of punches, particu- 
larly those of irregular contour in cross-section, an 
operation it accomplishes by employing an ordinary 
cutting tool which makes a reciprocating stroke over 
the operative length of the punch and finishes with a 
radial movement at the end of the stroke. This not 
only means that the change of section between the 
base of the punch and the working part is gradual and 
is, therefore, strong, but that the tool automatically 
swings clear of the work at the end of a cut and no} 
undercutting for the purpose of tool clearance is 
necessary. The manner in which this compound 
stroke is effected will be clear from the view of the 
upper part of the machine given in Fig. 2. It will be 
seen that the tool is attached to a block integral with 
a pair of crank-like arms, which are pivoted in cross- 
heads having reciprocating movement on a pair of 
vertical columns. When the operative part of the 
punch is being cut, the whole assembly moves down- 
wards with the tool point traversing a straight line and 
being held rigidly. At the completion of this cut the 
block is automatically swivelled round a horizontal axis 
and the tool point thus moves in a curve until it clears 
the base of the punch. This curve can be of any 
desired radius and up to a full quarter circle. At the 
same time, should it be necessary at any time to make 
a straight cut throughout, without any end curvature, | 
the swivelling mechanism can be rendered inoperative. | 

It may be mentioned at this point that the apparatus | 
seen immediately above the tool in Fig. 2 is not a} 
part of the operating mechanism, but a microscope | 
attachment to enable the operator to work to very | 
close limits without difficulty. From this it may be 
inferred that the work is hand-manipulated, as required | 
by the contour of the work, the tool itself having move- 
ment in a single line only. This contour is determined | 
by means of either a metal template soldered to the | 
end of the work or by scribing. The work is attached | 
to a fixture bolted to a circular table which can be | 
rotated and carried on a table and saddle not unlike 
that of a knee-type milling machine. The latter table | 
can be moved in the horizontal plane in both longi- 
tudinal and transverse directions. In consequence of | 
the facility with which the work can thus be moved 
or turned round, any desired contour can be formed. 
The longitudinal and transverse handwheels have 
collars graduated to give feeds as small as 0-001 in., 
by direct reading, although smaller movements can be 
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Fig. 2. 


estimated, while the rotating table has a precise divid- 
ing head and a reducing worm and wheel movement. 
It is in order to take full advantage of the high pre- 
cision thus provided that the microscope has been made 
available. It has a magnification of 18 diameters, and 
has a graticule with sharp hair lines at right angles, a 
feature which, it is stated, has proved of great practical 
advantage when setting up work. The attachment 
swings out of the way when not in use and is provided 
with an electric lamp and a suitable transformer. The 
vertical rod seen in the right-hand bottom corner of 
Fig. 2 and mounted in a bent arm, is a centre, or 
steady, for use when light sections are being cut. As 
shown, the arm is seen swung round out of the way 
and in its lowest position. 

The machine is driven by a motor developing one 
horse-power at 950 r.p.m. with belt transmission and a 
pedal-operated clutch. The drive is through a three- 


speed gearbox which gives motion to a drum cam having | 


two grooves. The three speeds provided enable the 
number of cutting strokes to be set at either 36, 52 or 
65 per minute. The reciprocating movement is given 
to the tool slide by a pair of levers operated from one 


| of the cam grooves, the ends of these levers being just 


visible at both edges of Fig. 2. The stroke may be 
varied as required from 1} in. to 4} in., the maximum 
length of work that can be dealt with being 4 in. It 
will be noticed in Fig. 2 that alternative positions are 
provided for the tool along the length of the block ; this 
enables work up to 8} in. wide to be handled. The 
swivelling of the tool at the end of the stroke is effected 
by a lever and link arrangement actuated from the 
second groove of the cam, and the movement can be 
regulated so that the point of the tool will describe any 
length of arc up to 90 deg. The chain over a quadrant 
which can be distinguished on the extreme left of Fig. 2 
is coupled to a long tension spring which prevents 
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MacHINne Fitrtrep with Microscope ATTACHMENT. . 


| chatter. The return stroke of the reciprocating assem- 
| bly is facilitated by enclosed helical springs. 

The tools are of simple form ; in addition to that seen 
in place in Fig. 2, a large roughing tool is visible lying 
on the table. The part immediately behind this tool 
is a setting gauge and the flat part in front is a grinding 
gauge. Small tools are mounted in a tool holder as 
in Fig. 1, in which a hooked finishing tool is seen making 
a cut on the inner surface of a punch. The setting up 
of the machine naturally requires care and time, but 
jonce this is done the actual cutting operation is a 
rapid one. It is not practicable to give exact times of 
performance as so much depends on the contour of the 
part but the time occupied in producing a punch 
that, in cross-section, had 9 flat surfaces and three 
curved ones may be mentioned. This punch was made 
from a rectangular block, the template being attached 
| to its top face. The block was first drilled and tapped 
at the base to secure it to the table fixture and the 
shaping operation was commenced by roughing cuts. 
| These may be from ¥ in. to ¥ in., and have a feed of 

0-015 in. even in tough material. Roughing occupied 
about 80 minutes, the flats being done first, followed by 
| rotation of the table for the curves. The finish cuts 
| were made with a feed of 0-0005 in. The top part of 
| the punch was then cut off for use as an ejector. The 
total time of shaping, for both punch and ejector, was 
| 4 hours, including setting and other preparation. 





WATER-SOFTENING PLANT.—Messrs. Feedwater Spec- 
| ialists Company, St. Paul’s-square, Liverpool, 3, have 
| sent us a brochure containing an illustrated description 
| of the Pluvite lime-soda water-conditioning plant. A 
| quick check test and an accurate reference mhethod for 
| determining the active lime present in samples of lime 
are also included. 
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GAS MIXER FOR CONVERTED COMPRESSION-IGNITION 
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bushes are brazed into 
holes drilled in opposite 
flats of the hexagon, and 
these locate a spindle on 


fly throttle c having not 
more than ¥ in. dia- 
metral clearance in the 
machined bore of the 




















nipple. The throttle disc 
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GAS MIXER FOR CONVERTED | 
COMPRESSION-IGNITION ENGINES. | 


Bencu and service tests have been carried out on an 
extensive scale to determine whether spark-ignition | 
engines, normally consuming petrol, and compression- | 


ignition engines, normally consuming a heavy oil, could 


be converted to run satisfactorily on producer gas. | 


This work was done under the auspices of the Institu- | 
tion of Automobile Engineers, mainly at the Research | 





ment should be strong 
enough to withstand the 
high pressures that may 
develop in the mixture 
when “ popping-back ” 
occurs The air-inlet unit 
employs a_ standard 
i}-in. malleable-iron 
male and female elbow d, of the heavy type. The 
male end is machined to form a 60 deg. coned opening, 
or port, to receive the disc valve. The thread is 
machined out of the female end, which is brazed to a 
steel cover plate e, so that a hole in the latter registers 
with the inlet to the elbow. The cover plate carries 
the air-valve control gear, and two steel brackets are 
brazed to it to form housings for bearings carrying the 
air-valve spindle. These brackets require to be placed 
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which is fixed a butter- | 








that the centre line of the air-valve spindle will be | 
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the lever j by the spring k, and variation of the spring 
load, to suit different engine and producer combina- 
tions, is obtained by adjusting the screw / to set the 
position of the lever m. The latter is pivoted on a 
screw on the main body of the mixer. The same screw 
passes to the inside through the nipple that forms the 
body of the gas-throttle unit, and it serves to prevent 
the latter from turning relatively to the main body. 
The return spring n is stronger than the main spring k 


}and holds the lever m in contact with the screw I, 
can be fixed to the spin- | unless the manually operated flexible cable o is used 
dle in any convenient | to release the tension in k. An additional screw p 
manner, but the arrange- 


may be fitted to limit the amount of mixture weakening 
obtainable by the operation of the manual control o, 
but this is not essential. 

In this new design of mixer, the air valve affords 
relief of any excessive pressure which may develop 
due to popping-back in the inlet manifold. It swings 
back through the air-inlet passage until the arm g 
makes contact with the buffer g, which is made of 
rubber, or rubberised canvas, and screwed to the air- 
inlet elbow d. To avoid over-stressing of the main 
spring k when popping-back occurs, and when its 
coils might be compressed solid, the end hooks should 
be made offset from the centre line, as shown in Fig. 1. 

When the mixer is used with engines having fewer 
than six cylinders, the air valve is liable to flutter at 
certain speeds of engine operation, and therefore a 
vibration damper r may be fitted ; this will give bene- 
ficial results on performance and also minimise wear. 
The damper consists of a double lever, weighted at 


Department of the Institution, and an account of it, | approximately vertically above the valve-port opening both ends, and loosely mounted near its centre on 
as applied to compression-ignition engines, has appeared | at the inner end of the air-inlet passage. The cover | the spindle h. Its inertia prevents it from participat- 


recently in our columns.* 
version ultimately recommended the normal fuel-injec- | 
tion equipment was retained, but was specially adjusted | 
to deliver only the minimum quantity of oil fuel | 
necessary to ensure ignition. Additional equipment 

required included a special mixing valve for introducing | 
air and gas in suitable proportions under all conditions | 
of load and speed. 

Since the first experimental mixing valves were made | 
for service test, the Institution of Automobile Engineers | 
Research Department has developed and tested on the | 
bench a modified design of valve which can be made | 
from materials that are readily available. The method | 
of construction is comparatively simple and can be | 
carried out by operators of public-service vehicles | 
with such workshop facilities as are generally pro- 
vided for essential repairs. The main parts of the | 
new mixer are made from standard malleable-iron pipe | 
fittings and ordinary steel bar or plate. The original | 
rectangular flap valve controlling the air flow has | 
been replaced by a dise valve, which can easily be | 
turned in a lathe and requires no fine limits or specially 
accurate fitting. Referring to the drawings repro- 
duced on this page, Fig. 1 is the external side-ele- 
vation showing the air-valve control gear, but omitting 
the vibration damper. The connection to the engine 
is on the right and that to the gas producer is on the 
left. Air is admitted from above, as can be seen more 
clearly from Fig. 2, which is a longitudinal section with 
the vibration damper in place. Fig. 3 is an external 
plan view, partly sectioned on the left to show the gas 
throttle, and with the left-hand portion of the vibration 
damper cut away. 

The main body, or mixing chamber, a, consists of a 
standard 2} in. by 3 in. by 3 in. malleable-iron reducing 
T, of the light banded type. Into this the remaining 
parts of the mixer are fitted. The gas-throttle unit, at 
the gas entry to the mixer, employs a standard 2}-in. 
malleable-iron hexagonal nipple b, the inner surface of 
which is turned smooth and cylindrical. Two brass | 


* See pages 98, 118, 138, 158, 177 and 196, ante. 











which is at right angles to the gas flow ; this entry to 
the main body is machined to suit. 
may be brazed to the main body, as shown in Fig. 2, or 
it may be made with a spigot fitting for holding by set 
screws. The fitting is positioned so that the ‘nner end 
of the air-inlet passage has its centre line on the centre 


| line of the mixing chamber; the valve-port faces in 


the direction of the outlet to the engine. 

The valve controlling the air flow into the mixer is 
a steel dise f, the edge of which is coned to the same 
angle (60 deg.) as the opening at the inner end of the 
inlet passage. It is, however, smaller in diameter 
than the inlet passage by ¥ in., so that it can move 
freely within this passage. The disc, which has four 
} in. diameter holes drilled through it, is fixed by 
screwing or welding to a swinging arm g, and this, in 
turn, is fixed to a bracket on the spindle h by means of a 
cotter. The spindle is free to turn to-and-fro in bearings 
carried in brackets brazed to the cover plate e. To 
facilitate assembly, the swinging arm g is made a tight 
fit in the bracket that connects it to the spindle h, 
and the correct vertical location of the air valve in 
the air-inlet opening is secured by adjusting the 
swinging arm in its bracket while all these parts are 
assembled in the air-inlet unit. The end of the swinging 
arm is then welded to the bracket or, alternatively, 
the two are drilled and then connected by a pin. If 
this pin is made long enough it will serve to limit 
the movement of the vibration damper as will be 
described below. The lever j, Fig. 1, is welded to 
one end of the spindle A and locates the latter end- 
ways, the other end being provided with a -in. B.S.F. 
nut and a spring washer as shown in Fig. 3. Case- 
hardened and ground washers are provided to take 
the small amount of end thrust caused by compress- 
ing the spring washer. It is suggested that the latter 
should also have its bearing faces ground to a smooth 
surface finish, and that it should be compressed 
from its free position to the extent of half a turn of 
the nut. 

The opening of the air valve is controlled through 


The cover plate | 





In the method of con- plate seats on the 3-in. entry to the mixing chamber, | ing in any rapid oscillatory motion of h, and the spring 


washer s provides sufficient friction to prevent any 
lightly-induced movement of h from attaining undue 
proportions. The pin connecting g to the bracket on 
Ah has already been mentioned; if it is made long 
enough, and if holes are made to receive its ends in 
the levers at the sides of the vibration damper, it will 
serve as a stop to limit the angular movement of r 
relatively to h, and prevent the former from striking 
the cover plate e. The holes must be of sufficient 
size to allow for unchecked backward movement of 
the air valve and spindle h when popping-back occurs. 
A slight want of balance in r causes it to follow up 
normal clockwise movements of A, and so to leave 
all the clearance between the holes and the pin at the 
top, where it will be wanted in the event of a sudden 
backward movement of the air valve due to popping- 
back. 

The mixture outlet consists of a standard 3 in. by 
24 in. malleable-iron reducing nipple, the inside of 
which is turned to a conical shape to give a smooth exit 
for the gas from the mixing chamber. In making the 
initial adjustments to the mixer, the lever m should be 
vertical and the valve f should be in the position shown 
in Fig. 2. The length of the spring & should then be 
such that, when it is hooked to the lever j, and through 
the central hole in lever m. there is no load on the spring. 
With a few minor alterations of detail the mixer can be 
adapted for use on spark-ignition engines designed for 
running on petrol but required to be used with pro- 
ducer gas. 





THE GAUGE AND TOOL Marters’ ASSOCIATION.—The 
annual general meeting of the Gauge and Tool Makers’ 
Association will be held on Wednesday, November 1. 
Particulars of the agenda will be given in due course. 
The Association has announced that the Export Com- 
mittee have concluded arrangements with a large number 
of Empire, Dominion and foreign governments under 
which the Association will be notified of any trade 
delegations coming from those countries to Great Britain. 
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NOTES ON NEW BOOKS. 


Healthy Industry. By Dr. Jack Tarsn. Liverpool : 
The Automatic Telephone and Electric Company, 
Limited. [Price 2s. net.] 

[x this brochure, a description is given of the industrial 

health service introduced during the war in the works 

of the Automatic Telephone and Electric Company, 
in an endeavour to reduce absenteeism due to sickness. 

The survey covers a year’s working and shows that 

material benefits resulted from the methods adopted, 

the application of which was based on a detailed system 
of records, fully explained in the pamphlet. During 
the year, an attempt was made to reduce the frequency 
and severity of colds, mixed vaccines being given to 
1,000 of the employees ; but the conclusion was reached 
that a further year’s trial was desirable before pub- 
lishing the results of these experiments. The essence 
of the method, apart from the care taken to avoid 
accidents and to trace the causes of those that occur, 
with a view to corrective action, is the systematic 
recording of every absence from work and—which, of 
course, is the important point—the institution of an 
immediate inquiry into the reason, followed by prompt 
steps to prevent a repetition, by providing medical 
attention where this is necessary, and by administering 
an effective warning where the absence is not justified. 





Steel Manufacture Simply Explained. by Epwitx 
Grecory, Ph.D., M.Se., F.R.LC., and Eric N. 
Smuons. Third Edition. London: Sir Isaac Pitman 


and Sons, Limited. [Price 12s. 6d. net.] 
Tue fact that the rapid sale of the second edition of 
this little work has rendered necessary the publication 
of a third edition, less than two years afterwards, is 
direct evidence of the popularity of the book. As is 
customary in such cases, the opportunity has been 
taken to introduce new matter and the present edition 
is larger by 20 pages than its predecessor. As the 
authors state, war intensifies the application of scientific 
discoveries and the increasing and extending employ- 
ment of the high-frequency electric-furnace process has 
caused them to amplify considerably the chapter 
devoted to it. 


advantages of this method of melting are stated as 
simply as possible. The introduction and perfection 
of the Schofield-Grace quick-immersion thermocouple, 
for the accurate determination of the temperature of 
molten steel at various stages in the melting process, are 
rightly deemed of such importance that a new chapter 
on the subject has been introduced. In the compilation 
of this the authors have been assisted by Mr. T. Land, 
M.A., who is well known in steel research circles. Addi- 
tions have been made to other chapters, notably that 
entitled ‘* From Ingot to Finished Bar,” and a glossary 
of terms used in the steelmaking industry has been 
introduced at the end of the book. Furthermore, the 
text has been revised and, in places, sentences and 
words have been changed with the object of making the 
meaning clearer. This is all to the good, as in books 
of this character it is specially important that the 
reader, particularly the non-technical reader, should 
ot be in doubt as to the meaning of the expressions 
used. 





Tue Late Mr. 8. H. RAWLINGs.—We note with regret 
the death of Mr. SypNey H. Raw Lines, which occurred 
on September 17. Mr. Rawlings, who was 64 years of 
age, was the joint managing director of The Automatic 
Coil Winder and Electrical Equipment Company, Limited. 
He founded this Company in 1923, and was joined, three 
years later, by Mr. B. G. Donne who, with Mr. J. H. 
Rawlings, will carry on unchanged the policy of the firm. 


HENRY SPURRTER MEMORIAL SCHOLARSHIPS.—The 
Henry Spurrier Memorial Committee of the Council of 
the Institute of Transport have made no scholarship 
award for 1944, as prevailing conditions continue to make 
this impracticable. The Committee, however, hope that 
next year will bring a change which may make possible 
the application of the scholarship provisions, including 
probably the offer of one to the value of 2501. and another 
worth 1501. 


CHADWICK PUBLIc LectruREs.—The first lecture in the 
autumn programme of the 32nd annual series of Chadwick 
Public Lectures will be delivered at 2.30 p.m., on Tues- 
day, October 3, at the Royal Society of Tropical Medicine 
and Hygiene, 26, Portland-place, London, W.1. The 
lecturer will be Lord Amulree, M.D., who will speak on 
“* Water Supplies in Peace and War.’” The Bossom Gift 
Lecture will be delivered at 2.30 p.m., on Tuesday, 
November 14, at the Royal Sanitary Institute, 90, 
Buckingham Palace-road, London, 8.W.1. The subject 
of the lecture will be “ Some Modern Trends in Sanitary 
Engineering ” and the lecturer will be Mr. G. H. Hum- 
phreys, M.Inst.C.E., President of the Institution of 
Sanitary Engineers. Admission to all Chadwick Lectures 
is free without ticket. 


INSTITUTION ELECTIONS. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Graduate to Associate Member.—F./Lt. Ian Arrol, 
R.A.F.V.R.,; Howard Baker, B.Sc., London, W.4; 
Leslie John Bayford, Hayes, Middx.; Leslie Briggs 
Benson, Horwich, Lancs; Narain Bhavnani, Bombay ; 
James Patrick M. Burra, London; John Francis 
Cunningham, London; John Henney Dance, New- 
eastle-upon-Tyne; F./Lt. John Francis B. Darwin, 
B.Eng., A.M.D.W.; Hendrik Johannes De Villiers, 
M.Sc., Johannesburg, S. Africa ; Captain Gokal Chand 
Gautam, LE.; Arthur Sullivan Gladwin, Wembley ; 
James Firth Haslam, Kettering; Frank Hilton, Hull ; 





The theory of the process, the function | 
of the eddy currents and the technical and economic | 


Herbert Stanley Holden, Cardiff; Arthur Reginald 
| Knight, Watford; Pyare Lal Kumar, Cawnpore, 
|India; Joseph Lee, B.Sc., Newcastle-upon-Tyne ; 
Kenneth Leonard Lee-Richards, B.Sc. (Eng.), London ; 
| Ronald Craig Leigh, B.Sc. (Eng.), Blaby, Leics. ; 
| Charles Windlow McLellan, Runcorn ; Frederick James 
| Meakin, London, W.5; David Midgley, Northwood, 
| Middx. ; William Gordon Miller, London, N.14; James 
| Robert Miller, B.Se., Evesham, Wores.; T./Captain 
| Edward Bernard Mulholland, B.Sc. (Eng.), R.E.; Ian 
| Reid Neill, B.Se., Newcastle-upon-Tyne ; W./Comdr. 
|Henry Daniel Newman, R.A.F.; David Nuttall, 

William Pinder, St. Helens; Sydney 


Twickenham ; 
| Douglas Potter, Plymouth; Henry Blenkiron Robin- 


json, Glasgow; John Maynard 8S. Roper, London, 
|S.E.9; Thomas Campbell Sayers, B.Se., London, 
| W.C.2; Charles John W. Scudamore, Cawnpore, India ; 


Noel Perey Smit, B.Sc., Johannesburg, S. Africa ; 
|Cyril Henry Smith, Rotherham; Edmund Smith, 
B.Se. (Eng.), Wigan; Ernest Neville Sparks, B.Sc. 
| (Eng.), Granton, Matiwane, Natal, S. Africa ; Andrew 
James C. Threlfall, Nottingham ; Oscar Edward Tri- 
vett, Hounslow; Alec Hervey B. Walker, B.Sc., Edg- 
ware; Norman Sheffield Whaley, Nottingham ; 
Leonard Charles Whitney, B.Sc. (Eng.), Kingston, 
| Surrey ; Alfred Charles D. Wright, London, N.14. 

| Student to Associate Member.—Fred Haworth, 
| Guildford, Surrey. 





InstiTUuTE OF Puysics. 

Fellow.—J. R. Bristow, B.Se., Ph.D., Middx. ; 
K. E. Grew, B.Se., Ph.D., F.R.S.E., Edinburgh ; 
| W. J. Meredith, M.Sc., Manchester; F. H. G. Pitt, 
| B.Se, A.R.C.S., D.LC., Ph.D. Harrow; K. L. 
| Ramaswamy, D.Se., Mysore, India; P. J. Rigden, 
M.Se., Middx.; R. Schnurmann, Dr. rer. nat., M.Sc., 
| Manchester; J. E. Smith, B.Sc., Ph.D., Birmingham ; 
| H. J. H. Starks, B.Se., Ph.D., D.L.C., Middx.; H. C. 
Tett, B.Se., A.R.C.S., D.L.C., London. 


Associate.—W. T. Blackburn, M.A., Glasgow ; J. E. 
Brickell, B.Se., Cambridge; F. R. Dean, B.Sc., Man- 
chester ; G. George, B.Sc., Glamorgan; T. E. Gittos, 
B.Se., Essex; D. L. Green, B.Sc., Hampshire; J. M. 
Gregory, B.Sc., Harrow; H. W. Hambling, B.Sc., 
Herts; C. A. Haywood, B.Se., Worcs. ; H. K. Henisch, 
B.Se., Hants; H. J. L. Herne, M.A., London; H. Jen- 
kins, B.Sc., Glamorgan; R. F. Johnston, B.A., Essex ; 
P. R. Layton, B.Sc., A.R.C.S., Surrey; L. A. D. Lewis, 
B.A., Wores.; J. MeNeill, M.A., Glasgow; C. W. 
Miller, M.Sc., Manchester; G. W. C. Milner, B.Sc., 
Sheffield ; H. D. Parbrook, B.Sc., Co. Durham; S. F. 
| Pearce, B.Sc., London; T. H. Pratt, B.Sc., A.R.C.S., 
Middx.; G. Richards, B.Sc., Dumfries; K. L. Selig, 
B.Se., London; A. Stewart, B.Se., Ayrshire; A. R. 
Stokes, B.A., Ph.D., Cambridge; E. E. Williams, 
M.Sc., Hants; J. Yarwood, M.Sc., London. 





BOOKS RECEIVED. 


University of Illinois. The Engineering Experiment Sta- 
tion. Reprint Series No. 30. Second Progress Report 
of the Investigation of Fatigue Failures in Rail Joint 
Bars. Conducted in Co-operation with The Association 
of American Railroads. By N. J. ALLEMAN. Under 
the direction of Proressor Herpert F. Moore. 
Urbana, Ill., U.S.A.: The Director, The Engineering 
Experiment Station, University of Illinois. (Price 
15 cents.) 

United States Bureau of Mines. Bulletin No. 453. 
Report Submitted to the Trail Smelter Arbitral Tribunal. 
By R. 8S. Dean and R. E. Swat. Washington : 
Superintendent of Documents. [Price 45 cents.] 

Mitteilungen aus der Versuchsanstalt fiir Wasserbau an 
der Eidgen. Technischen Hochschule in Ziirich. No. 6. 
De la stabilité des chambres d’équilibre et des systémes de 
chambres d’équilibre. By Dr. Bs. sc. TECHN. CHARLES 
JancerR. Ziirich, 2: A.-G. Gebr. Leemann & Co., 
Stockerstrasse 64. [Price 2 Swiss francs.) 

Penguin Specials Series. No. S151. TWA (Tennessee 
Valley Authority). Democracy on the March. By 
Davip E. LILienTHAL. Harmondsworth, Middlesex : 

(Price 9d. net.) 

By A. W. JUDGE. 

[Price 25s. 


Penguin Books, Limited. 
Engineering Precision Measurements. 

London : 

net.) 


Chapman and Hall, Limited. 








PERSONAL. 


Str ARCHIBALD McKinstry, deputy chairmi: and 
managing director of Messrs. Babcock and \ ilcox, 
Limited, is retiring from the managing director-)ip, at 


his own request, on December 31. He will, however, 


remain a member of the board and deputy ch:irman. 
Mr. C. K. F. Hacur, the deputy managing dir ctor. 
has been appointed to succeed Sir Archibald as ma aging 
director. 

COMMANDER Str CHARLES CRAVEN, Bt., R.N.. «hair- 
man and managing director of the English Steel ©. rpora- 


Limited, Sheffield, is relinquishing the oliice of 
managing director, and Sm ALEXANDER DUNPrik ix 
succeeding him in this capacity. Sm ARTHUR W iNpeR 
is retiring from business and has resigned his poxition 


tion, 


as director and general manager of the English “tee! 
Corporation, Limited, Darlington Forge, Limited. and 
Industrial Steels, Limited. His successor is to lx Mr. 


F. Pickworts, who is a director of these comy nies. 
The above changes will take effect from to-m 
September 30. 

Mr. WILFRID AYRE, chairman of the Burntisland ~hip- 
building Company, Limited, and managing director of 


row, 


Messrs. Hall, Russell and Company, Limited hip- 
builders and marine engineers, Aberdeen, has been 
elected a director of Messrs. R. and W. Hawthorn, 


Leslie and Company, Limited. 

Mr. Joun NEILL, a director and general manager of 
The North Eastern Marine Engineering Company 
(1938), Limited, Wallsend-on-Tyne, was re-elected c)hair- 
man of the National Association of Marine Engine- 
builders, for 1944-45, at the annual general meeting «f the 
Association, held in Edinburgh on September 21. Mar. 
ALLAN STEVENSON, C.B.E., a director of Messrs. David 
Rowan and Company, Limited, Glasgow,-was re-elected 
vice-chairman. 

Mr. FRANK H. Corson, M.Inst.C.E., M.LE.E.. is 
retiring from the position of chief engineer and general 
manager to the Gloucester Corporation Electric Supply 
after 35 years’ service. 

Mr. F. S. Naywuor, M.1L.E.E., engineer and manager to 
the Electricity Department of the Metropolitan Borough 
ef Southwark, has been appointed to succeed Mr. N. R 
ELLiortT as borough electrical engineer, Gravesend (or 
poration. 

The firm of Messrs. Perctvat Arrcrart, Limrrep 
has been acquired by Messrs. Hunting and Son, Limited 
shipowners, Newcastle-upon-Tyne. Mr. P. L. HUNTING 
joint governing director of Messrs. Hunting, is to be the 
new chairman of Percival Aircraft, Limited. 

BRIGADIER R. S. G. Stokes, C.B.E., D.S.0., M.C., has 
been appointed an assistant managing director of the 
Central Mining and Investment Corporation, Limited 

Mr. ERnest CROWTHER has retired after serving for 
16 years as machine-shop manager at the East Hecla 
Works of Messrs. Hadfields, Limited, Sheffield. Mr. 
Crowther has been with the company for 38 years. 

Mr. E. B. Sawyer, who has been on the staff of the 
Lighting Service Bureau of the Electric Lamp Manufac- 
turers’ Association of Great Britain for many years and 
was appointed acting manager some time ago, has now 
succeeded the late Mr. H. LINGARD as manager. 

Mr. CHARLES DvuKEs has been elected chairman of the 
National Joint Industrial Council for the Gas Industry 
for 1944-45, in succession to Smr DavVip MILNE-WATSON. 
Bt., LL.D., D.L. 

Mr. A. E. Osporn, acting general manager, in Man- 
chester, for the Dunlop Rubber Company, Limited, has 
been appointed general sales manager of a new division for 
special products, particularly of an industria] kind, with 
headquarters in London. 

Mr. C. E. Sexton, M.I.E.E., has been elected a 
director of the Kalgoorlie Electric Power and Lighting 
Corporation, Limited. 





FLUORESCENT LIGHTING IN ENGINEERING-W ORK 
ASSEMBLING Room.—Messrs. The British Thomson- 
Houston Company, Limited, have sent us particulars of 
a fluorescent lighting scheme recently installed in the 
assembling room at an engineering works by Electric 
Power Installation, Limited, Windsor House, Victoria- 
street, London, S.W.1. The instaliation comprises 
240 Mazdalux F.173 multiple-lamp continuous trough 
unite, using 80-watt 5-ft. Mazda fluorescent lamp= 
designed to give approximately 25 foot-candles of even. 
“ shadowless ” illumination. The units are mounted at 
a height of approximately 11 ft. from the floor. Each 
unit contains two lamps, but is designed for one, two or 
three lamps, as required, with prepared accommodation 
for the control gear on the top. The intensity of the 
illumination can thus be altered from about 12 to 38 foot- 
candles by varying the number of lamps in each unit 
The slots in the reflectors allow just sufficient light to 
illuminate the upper portion of the building. This, we 
are informed, creates the impression of daylight coming 





through the roof lights and eliminates the “ tunnel effect.” 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel.—The position of steelmakers is still 
wncertain, and the flow of new orders continues on a 
restricted scale. There has been a slight improvement 
in plate business, thanks to special efforts to get enough 
work to obviate any drastic curtailment of production. 
sections and bars are still wanted in fairly steady 
quantities. but there is no difficulty in handling any 
pgsiness that comes along. There is apparently little 
omplaint as yet regarding the shortage of orders, as 
the industry has more or less accepted the present lull 
«something over which even the Government has only 
mited control, but in some quarters there is a little 
mpatience at the “hold-up” in granting licences to 
\ispose of materials actually required for maintenance 
and repair work at collieries, etc. Quotas have to be 
perved, and sometimes makers have to hold materials 
yainst customers’ orders for @ considerable time, even 
though the material is ready to go off and the buyer 
. eagerly awaiting its arrival. The transition stage 
fom war to peace is complicated, with the Government 
presumably in the better position to judge the best 
course to pursue. 

Scottish Miners’ Demand Nationalisation.—At their 
wnual conference in Edinburgh, Mr. Abe Moffat put 
forward the claim of the union for the nationalisation of 
the mining industry as the only solution for its problems, 
and declared that the responsibility for the serious situa- 
tien of the position in Scotland could not be placed upon 
the miners. He said that the face workers were actually 
producing more coal to-day than they were doing a year 
wo. The average for the country is 2-75 tons per man- 
-hiftt worked at the face in 1943; in Lanarkshire the 
figure was only 2-06 tons; Ayrshire 2-71; Fife 2-44; 
wd the Lothians 3-06 tons per shift. The Lanarkshire 
yield has been primarily held down by union policy. 
The coalowners have replied stating that “the proper 
comparison should be between the present performance 
und pre-war. This shows a falling-off of nearly 6} cwt. 
in the output per shift worked at the face. If the face- 


yen were producing as much coal per shift as they did | 
n 1939 and their absenteeism was no greater than in the 
pre-war years, the output in Scotland to-day, with the | 
resent personnel, would be over 90,000 tons per week | 


nore than it is.” 

Scotland’s Share of Industry.—Mr. William Elgar, 
secretary of the Scottish Trade Union Council, has again 
irawn attention to the unfair position of Scotland in 
regard to new industries. It is not, he says, a question 
of Scottish industry drifting south, but rather that new 
ndustries were being established in England and not 
n Scotland to any extent. General experience, he con- 
tinned, had disproved the assertion that Scottish in- 
dustry could not adapt itself to the light industries. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—The present demands on steelmakers 
are relatively light, except in the case of basic steel. 
In the heat-treatment and finishing departments of the 
steel and engineering trades there is a fair amount*of 
work on hand. There are excellent stocks of raw and 
semi-finished materials which manufacturers would like 
to use in the preparation of peace products. The Sheffield 
Chamber of Commerce, in commending the Government’s 
White Paper on Employment Policy, states that the 
earlier the change from war to peace production can 
begin, while continuing priority for war needs, the better 
it will be for the nation. Any steps, it is asserted, which 
the Government can take, or permit now, to help manu- 
facturers to prepare for peace-time production would be 
valuable. It is suggested that materials and labour 
might be released for experimental purposes. With 
regard to controls it is urged that while the objective 
should be to abolish controls as soon as practicable, the 
need to retain some of them for a period after the war 
is recognised. The Chamber hopes that, in the matter of 
relaxing controls, the Government will consult and colla- 
borate with the industries and trades concerned. 


South Yorkshire Coal Trades.—Supplies of coal are 
barely sufficient te satisfy pricrity and other urgent 
requirements. Many industrial concerns have only light 
stocks, and are anxious to increase them before wintry 
weather disturbs the flow of supplies from the pits. 
There is an insistent demand for gas coal from districts 
outside the area of coke-oven gas distribution. Electricity 
undertakings have been making valuable additions to their 
storage bunkers, mainly with the help of opencast coal; 
water undertakings are pressing for fuller deliveries. The 
supply of coking coal continues adequate for the main- 
tenance of almost full heats at all coking works, and the 
make of coke is satisfying industrial requirements and 
the needs of the domestic market. House-coal distribu- 
tion is being maintained to the extent of the permitted 
deliveries. Little scope for developing exports is afforded 
by the permits granted. Bunker coal is in fairly good 
request, chiefly in washed steam mixtures. 


NOTES FROM THE SOUTH-WEST. 

Carpirr, Wednesday. 
The Welsh Coal Trade.—The steady decline in outputs 
at the Welsh pits has continued to cause grave concern 
in the coalfield. At the monthly meeting of the Regional 
Fuel Board, the Controller, Mr. William Jones, told the 
members that production at many pits had fallen to 
danger level, and that if it fell any more it might mean 
that post-war working in those collieries would be 
seriously prejudiced. The chief reason given for the 
decline was that the military advances of the Allies 
had removed the sense of urgency in coal production. 
The Board issued a grave warning to the men. After 
referring to the great need for coal, it was pointed out 
that the prosperity of South Wales depended upon the 
coal industry and the ability of the district to supply 
its traditional customers was a matter of the utmost 
importance. Supplies were very difficult to arrange for 
delivery over some time ahead on the steam-coal market 
last week, and consequently, in spite of a sustained 
demand from both home and foreign users, little fresh 
business could be entertained from non-priority users. 
The essential war industries and the public-utility con- 
cerns continued to provide a ready outlet for almost the 
whole of collieries’ outputs and ordinary industrial con- 
sumers had to be content with what limited supplies 
salesmen could make available. On export account a 
steady interest was displayed by Portuguese buyers, for 
whom shippers still had South African coals to offer, 
but there was little inquiry from Spain. Shipments 
abroad were confined almost exclusively to cargoes 
under Government direction to the high-priority users in 
the Mediterranean and the coaling depots. There was 
a sustained demand for all the large descriptions, but 
stems were not easy to arrange and the recent firm 
conditions were maintained. Sized and bituminous 
smalls were practically unobtainable and were conse- 
quently very strong, while best dry steam descriptions 
were busily occupied; inferior sorts, however, were 

readily obtainable. Cokes and patent fuel were busy. 














NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The rise of 5s. 6d. per ton in 
Durham blast-furnace coke establishes the fixed figure 
at 54s. and imposes a serious burden on the consuming 
industries. The ultimate effect must be to increase the 
cost of pig-iron, though, for the present, compensation 
may be forthcoming from the Iron and Steel Prices Fund. 
Some improvement in market conditions can be reported. 
While the volume of business passing is still far from 
heavy, iron and steel consumers are now negotiating for 
supplies for autumn needs and a few fairly substantial 
orders have been released. Several works that have 
been actively engaged in turning out material for war 
needs are now in a position to switch over to the pro- 
duction of commodities for civil requirements. 

Foundry and Basic Iron.—Foundry iron is in ample 
supply and delivery licences are readily obtainable, but 
€ * requir ts are very limited and the 
tonnage that is being taken up is little more than is 
needed for current use. The loca] output continues 
meagre and there is little likelihood of a material expan- 
sion of make in the near future, but North-East Coast 
producers of light castings are drawing their moderate 
pig supplies largely from other iron-producing centres. 

Hematite, Low-Phosphorus and Refined Iron.—The 
shortage of hematite still necessitates the strict rationing 
of authorised consumers in order to ensure regular 
deliveries to the works in which supplies are most 
needed. Fairly substantial parcels of low-phosphorus 
and refined irons are passing steadily into use. 

Manufactured Iron and Steel.—Makers of semi-finished 
iron have no difficulty in dealing with their customers’ 
requirements, but the delivery demand for steel semies 
renders it necessary to maintain the maximum outputs 
of billets, blooms, slabs and bars. Finished-iron manu- 
facturers are rather better employed than has been the 
ease recently. Orders for heavy commodities are reported 
to have been placed and an early expansion in the 
purchases of lighter descriptions of material is considered 
to be likely. In the steel trade, the re-rolling depart- 
ment is still the most active branch ; order books provide 
work for several months. Sheet mills are busily employed 
and have been permitted to extend galvanising operations 
slightly, but black and painted sheets have still to be 
accepted for most purposes. Expansion in the demand 
for plates ensures the steady running of the mills to the 
end of the year. Manufacturers of light sections have 
received more orders, but makers of heavy joists are still 
in a position to give prompt attention to new contracts, 
special and alloy steels are in satisfactory supply. Rails, 
chairs, pit props and colliery arches are in strong request. 

Scrap.—The various grades of iron and steel scrap 
are available in adequate parcels but buyers are interested 
only in the best qualities. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JuNnIoR INSTITUTION OF ENGINEERS.—To-night, 6.30 
p-m., 39, Victoria-street, Westminster, 8.W.1. ‘“ En- 
gineering in New Zealand,” by Sq.-Ldr. W. G. Woodward. 
Midland Section: Wednesday, October 4, 6.30 p.m., 
James Watt Memorial Institute, Birmingham. Annual 
General Meeting. Institution: Friday, October 6, 6.30 
p.m., 39, Victoria-street, Westminster, 8.W.1. Discus- 
sion on “ Proposed Formation of a J.1.E. Research 
Section,” to be opened by Mr. 8. J. Moore. North-Western 
Section : Saturday, October 7, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. Address: “ Fuel Economy in 
Relation to War Conditions,” by Mr. P. D. Kirkman. 


INSTITUTE OF BRITISH FOUNDRYMEN.—Falkirk Section: 
To-night, 7 p.m., Temperance Café, Falkirk. “ Plastics 
and Their Possible Use as a Substitute for Cast Iron,” by 
Mr. A. Grounds. East Midlands Branch and Lincoln 
Section: Saturday, September 30, 6 p.m., Town Hall, 
Uttoxeter. (i) Address by Mr. F. G. Butters. (ii) “ Pro- 
duction and Founding of Inoculated High-Duty Cast 
Iron,” by Mr. J. L. Francis. Saturday, October 7, 6 p.m., 
Canteen of Messrs. Ruston and Hornsby, Limited, Lin- 
coln. (i) Address by Mr. A. Weightman. (ii) “ Aspects 
of Modern Foundry Practice,” by Mr. R. C. Shepherd. 


KEIGHLEY ASSOCIATION OF ENGINEERS.—To-night, 
7.30 p.m., Devonshire Buildings, Keighley. ‘ Composite 
Materials and Tools for Industry,” by Mr. F. Gardner. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
September 30, 2.30 p.m., 198, West-street, Sheffield, 1. 
“ Fundamental Work on Austempering and Isothermal 
Transformation of Austenite,” by Professor F. C. 
Thompson. 

Soctrety or CHEMICAL INDUsTRY.—London Section: 
Monday, October 2, 2.30 p.m., Chemical Society’s Rooms, 
Burlington House, Piccadilly, W.1. Chairman’s Address 
on “‘ Technics of Tin,” by Dr. R. T. Colgate. Bristol and 
South-Western Counties Sections: Thursday, October 5, 
5.30 p.m., University, Woodland-road, Bristol. Joint 
Meeting with CHEMICAL SociETY and Royal INSTITUTE 
oF CHEMISTRY. ‘“ Microchemistry,” by Dr. J. K. N. 
Jones. Manchester Section: Friday, October 6, 5.45 
p.m., Grand Hotel, Manchester. (i) “ High-Frequency 
Heating,” by Mr. E. T. Norris. (ii) ‘‘ Infra-Red Heating,” 
by Miss A. M. Fletcher. 


INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey and 
North Wales Centre: Monday, October 2, 5.30 p.m., 
Liverpool Royal Institution, Colquitt-street, Liverpool. 
Chairman’s Address on “ Some Thoughts on Education,” 
by Mr. J. Cormack. South Midland Radio Group: 
Monday, October 2, 6 p.m., James Watt Memorial Insti- 
tute, Birmingham. “ Energy Conversions in Electronic 
Devices,” by Dr. D. Gabor. Institution: Thursday, 
October 5, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Presidential Address, by Sir Harry Railing. 


INSTITUTION OF THE RUBBER INDUSTRY.—London 
Section: Monday, October 2, 6.30 p.m., Caxton Hall, 
Caxton-street, S.W.1. “Inside the American Rubber 
Industry,” by Mr. L. E. Masheter. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
October 3, 6.15 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W.1. Presidential 
Address on “ History and Conjecture,” by Mr. John 
Shearman. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, October 3, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. Presidential Address by Mr. A. 
Murray Stephen. 

INSTITUTE OF FUEL.—JLondon Section: Wednesday, 
October 4, 2.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W.1. ‘‘ Thermal Insu- 
lation,” by Dr. H. R. Fehling. 


LIVERPOOL ENGINEERING SocreTy.—Wednesday, 
October 4, 6 p.m., Municipal Annexe, Liverpool. Presi- 
dential Address by Mr. F. O. John. 


ROYAL AERONAUTICAL SocrETy.—Wednesday, October 
4, 7.30 p.m., 4, Hamilton-place, W.1. ‘Some Physio- 
logical Aspects of Flying,” by Sq.-Ldr. Stewart. 


INSTITUTION OF MECHANICAL ENGINEERS.—Scottish 
Branch: Thursday, October 5, 7.30 p.m., The Royal 
Technical College, Glasgow. Chairman’s Address on 
“ Pride in Craftsmanship,” by Mr. W. H. Birks. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
October 6, 6.30 p.m., Engineers’ Club, Albert-square, 
Manchester. Presidential Address by Mr. H. H. Asbridge. 


Society or ENGINEERS.—Monday, October 9, 5 p.m., 
The Geological Society’s Rooms, Burlington House, 
Piccadilly, W.1. Film on “ Die-Casting,” followed 
by a discussion to be opened by Messrs. H. G, Ridge, 





S. V. Miller and M. C. Aldridge. 
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ANNUALS AND REFERENCE BOOKS. 


British Engineers’ Association Handbook.—The 1944 
edition of the classified Handbook of members of the 


British Engineers’ Association and their manufactures | 


has recently been published. Particulars of the acti- 


vities and objects of the Association are first given, | 
after which there is an alphabetical list of member | 


firms and their addresses, and information regarding 


their manufactures. The particulars given under each | 
entry includes postal and telegraphic addresses, tele- 


phone numbers, codes employed, and the names and 


addresses of distributors and overseas agents. A/| 


further section consists of a classified directory of the 
manufactures and products given in the first section. 


The remainder of the Handbook is largely devoted to | 
announcements and publicity matter supplied by | 
member firms. The offices of the Association are at | 


32, Victoria-street, London, 8.W.1, and applications 


for copies of the Handbook and all other correspondence | 


should be addressed to the Director. 


Chemical Industries, 1944.—The reference work | 


bearing this title, now in its 19th edition, aims to cover 
the entire sphere of the chemical industry and to form 


a link be+ween manufacturers and users of chemicals. | 
It is divided into ten main sections, the first of which | 


constitutes a classified directory to manufacturers of 
chemicals, raw materials, plant and constructional 
materials. An alphabetical list of trade names and 


trade marks is also included in this section. Section 2 | 
consists of glossaries of metals and alloys and of non- | 
metallic substances in which the characteristics and | 
industrial applications of the materials are briefly | 


described. The mechanical and physical properties of 
metals and of various alloys are given in tables at the 


end of this section. The third section deals with fuel | 


and steam raising in a general way and with water 
treatment for industrial purposes. Section 4 contains 
an informative glossary, in which the main types of 


chemical plant are described and illustrated, and a| 


useful chapter on the leading principles of chemical 
engineering. The fifth section deals with the handling, 


conveying and transport of chemicals, and such equip- 


ment as containers, valves and cocks, and pumps are 
described. Section 6 relates to industrial and scientific 
instruments and includes an. illustrated glossary and 
tabulated data. The seventh and eighth sections consist 


respectively of glossaries of industrial and of fine | 


chemicals, while the ninth contains a number of useful 
tables of chemical and physical constants and other 


data. The tenth, and last, section is devoted to mathe- | 


matical and conversion tables. The volume is edited 


by Mr. Leo Ivanovszky, and is published, price 15s., by | 
Messrs. Leonard Hill, Limited, 17, Stratford-place, | 


London, W.1. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is the address of our R 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 


TeLecraPHic “ (**ENGINEERING,” LESQUARE, 
ADDRESS { LONDON. 
TELEPHONE NumBeR—TEMP LE Bar 3663 (2 lines). 








The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 





SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom $3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies — - © 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies mind 


Foreign and Colonial subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 

are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise they will 
taken The i will not 

in 


All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








INDEX TO VOL. 157. 


The Index to Vol. 157 of ENGINEERING 
(January-June, 1944) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being distributed only in response to such 
applications. 
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PROBLEMS OF 
READJUSTMENT AND 
RECONSTRUCTION. 


Despire the temporary check at Arnhem to the 
British and Canadian columns advancing through 
Holland—a check which nobody is likely to regard 
as other than temporary, least of all the gallant 
survivors of the First Airborne Division—the war 
continues to go in favour of the Allies with a con- 
sistency that justifies the attention now being 
devoted to problems which are fundamentally those 
of post-war. Demobilisation, social security, emer- 
gency housing, workmen’s compensation, prepara- 
tions for the switch-over of industry from a war to 
a peace footing, the restoration of trade practices, 
the availability of natural resources, the resumption 
of foreign trade, the future of Lend-Lease, the 
rehabilitation of the liberated territories—there is 
no lack of problems, each one of which, in normal 
times, would rank as a major national preoccupation. 
So closely knit & modern civilisation that no one of 
them can be considered by itself, for each reacts on 
all the others. The ideal is that all should fit 
together with the exactitude of the hexagonal cells 
in a honeycomb. In practice, they resemble much 
more closely the lumps of aggregate in concrete, 
individually too varied and angular to possess any 
cohesion or strength unless the voids are satisfac- 
torily filled with the ‘‘ binder” of a united purpose. 

The past week has presented rather a profusion 
of these problems and attempted solutions. In 
point of time, that of “‘ demobilisation ” came first, 
the Government’s proposals having been disclosed 
in a White Paper* issued on Friday last, September 
22. The proposals are described officially as con- 
stituting a “ Reallocation of Manpower between 
the Arméd Forces and Civilian Employment during 
the interim period between the defeat of Germany 
and the defeat of Japan.” In essence, they are 
relatively simple and straightforward, the personnel 
affected being divided into two classes, A and B, of 
which the former comprises men and women who 
would be released or transferred according to a 
schedule based on age and length of service, and the 
latter, those in a few special categories, urgently 
required in civil life to expedite such essential recon- 
struction work as housing. Apart from these few 
categories—the claims of which do not take prece- 





* Manpower. Omd. 6548. London: H.M. Stationery 





Office. [Price 1d. (2d. includ'ng postage)). 





dence, of course, over military considerations, which 
must remain paramount—the plans take no cog- 
nisance whatever of industrial needs for “key ”’ 
men. It is emphasised, too, that those in Class B 
would be directed into their respective civilian 
employments, and would be free from liability to 
recall to the Colours only so long as they continued 
to be so employed. 

The order of release of Class A personnel is based 
upon a “ points” system in which one year of age 
counts as one point and each year of service as six 
points, subject to an overriding priority for men and 
women of 50 years of age or more. To quote the 
examples given in the White Paper: a man born 
in 1910, whose war service began in September, 1939, 
will be in the same group (17) as a man born in 1897, 
whose service began in December, 1941 ; and a man 
born in 1920, whose service began in October, 1940, 
will be in the same group (33) as a man born in 1900 
who began his service in January, 1944. The White 
Paper also gives details of the special leave, with 
pay, which will be given on release, the allowances 
of civilian clothing, etc.; but these, in general, are 
likely to be of less concern than the order in which 
release will take place. From the industrial point 
of view, the proposals are open to certain objections, 
as previously indicated, in their total disregard for 
the reasonable expectation that men regarded as 
‘* key ’’ men in the trade sense receive no preferential 
treatment. In many cases, if not in most, those 
men who joined the Colours first (apart from 
mobilised reservists, Territorials, etc.) were those 
whom industry could best spare ; those who joined 
last (apart from the younger age groups, whose 
occupation carried no high age of reservation) were 
those whose skill rendered it desirable that they 
should remain in productive industry as long as 
possible. The latter class must contain many 
whose services would be most valuable to industry 
in the change-over from a war to a peace footing, but 
it appears that industry must wait almost inde- 
finitely for them while younger men, possessing 
no particular craft skill, are being returned. 

Four days after the publication of these proposals, 
another White Paper* was issued, giving particulars 
of the Government’s scheme for social security : and 
yesterday there appeared a further White Paper,f 
containing details of the plan for Industrial Injury 
Insurance which is designed to supersede the present 
system of workmen’s compensation. Of the many 
striking features of the former scheme, the one which 
first attracts attention is perhaps the expectation— 
virtually a certainty—that it will cost 650,000,000/. 
in the first year, rising to 831,000,000/. in 1975. 
This initial cost is slightly less than that envisaged 
in the Beveridge Report, but the difference is not 
enough to be material. It does not represent 
entirely a new impost, of course, as the cost of 
existing social insurances, to be superseded by the 
new scheme, is some 411,000,000/. a year; but the 
addition of a further 239,000,000/. to this amount is 
enough to give cause for considerable reflection, 
bearing in mind that Britain is living largely upon 
the charity of other nations at the present time 
(principally, of course, that of the United States and 
Canada) and cannot expect to do so indefinitely. 

The scheme provides that everyone shall be insured, 
and that the contribution for each insured person 
of working age shall be paid partly by the individual 
and partly by the employer. This will probably 
mean that, before the scheme has been in operation 
very long, the employer will be paying the whole of 
it, unless o i labour accepts the view of Sir 
William Beveridge that benefits on the scale indi- 
cated by him, which are broadly equivalent to those 
of the Government plan, are attainable without any 
wage increases to meet them. In any case, however, 
the line of ostensible demarcation between the con- 
tributions of employer and employee is immaterial, 
since the whole burden must be met ultimately by 
productive industry; in other words, out of the 
national earnings in the world market. If, by the 





* Social Insurance. Part I. Cmd. 6550. London: 
H.M. Stationery Office. (Price 6d. net. (8d. including 
postage) ]. 

+ Social Insurance. Part II. Workmen’s Compensa- 
tion. Omd. 6551. London: H.M. Stationery Office. 
[Price 3d. (4d. including postage)). 
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time the scheme is established, Britain is not again 
on a sound commercial footing, the wherewithal to 
distribute the benefits will not be forthcoming; a 
lesson which, it is to be hoped, will be absorbed 
without the need for a practical demonstration. 
This at once brings into the picture the whole 
question of the structure of world trade. Already 
there are indications that vociferous and irrespon- 
sible elements in the United States, antagonistic to 
everything British for reasons that their own fellow- 
countrymen must sometimes find hard to under- 
stand, are determined that British traders shall not 
return to the markets of countries from which the 
exigencies of war have obliged them to withdraw 
and which, in consequence, have either developed 
their own domestic industries with the help of 
American plant and money or have learned to look 
to the United States for their custom because they 
had nowhere else to look. Any attempt by British 
industry, and especially by industries which have 
had a large export trade in the past, to return to 
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ONTARIO POWER 
DEVELOPMENTS. 


In our issue of September 22, reference was made 
to the Thirty-sixth Annual Report of the Hydro- 
Electric Power Commission of Ontario in connection 
with the subject of electricity charges. This matter 
forms, however, only an incidental feature of the 
report, which, as usual, deals in detail with the 
operation of extensive supply systems controlled by 
the Commission and records any technical or adminis- 
trative changes that have been made. The most 
important engineering developments which are 
recorded as falling within the year 1943 are the 
official opening of the DeCew Falls station on 
October 15 and the completion of the Ogoki River 
diversion on July 20. This latter work has increased 
the flow of water available at the DeCew Falls plant 
and other stations in its neighbourhood. The exten- 
sive nature of the territory covered by the operations 


peace-time production is certain to excite the of the Commission, and the magnitude of the en- 
opposition of these interests so long as the con- | gineering problems with which it has to deal, are 
tinuance of Lend-Lease affords an excuse. They | illustrated by the facts that the Ogoki River is 
are not likely to stress the amount and the invaluable situated some 700 miles from the DeCew station and 
convenience represented by “‘ reverse Lend-Lease ” ; that the diverted water travels more than 1,000 miles 
or the obvious fact that the discontinuance of Lend- | before it is utilised for power production. 


Lease must be a gradual process, if it is not to 


The DeCew Falls station is located in what is pro- 


disrupt the national economy of lender and recipient | bably the greatest hydro-electric power area in the 


alike. It must be related, also, to the progressive | World. 


return to productive labour of the millions of men 
and women of working age and all nationalities whose 
activities at the present time are almost wholly 
non-productive in the accepted sense, however 


influential they may be in ensuring that, eventually, | tT 





It draws its water from the Welland Canal, 
whichconnects Lake Erie with Lake Ontario and runs 
more or less parallel to the Niagara River. Quite 
apart from United States stations situated on this 
river, the Hydro-Electric Power Commission of On- 
io operates the Queenston-Chippawa, the Ontario 


the world shall be able to concentrate its efforts on | Power station and the Toronto power station draw- 


peaceful pursuits. 

It is significant that unreasoning and destructive 
interference of this kind is not found among those 
citizens of the United Nations, civilian or combatant, 
whose present functions bring them into personal 
contact with their Allies. The unity of purpose of 
the responsible heads of the Allied forces is no more 
marked than the mutual regard that the individuals 
composing those forces have developed, as a general 
rule, wherever circumstances have required them to 
work closely together. Inevitably, there must be 
many differences of opinion on matters of detail, 
the sorts of differences that arise in any group of 
individuals accustomed to do their own thinking ; 
but there is a surprising fundamental unanimity 
between men of commonsense when confronted with 
problems that must be solved, and which only the 
exercise of commonsense can solve. No nation can 
monopolise world trade on a one-way basis and 
prosper, any more than a nation can prosper by 
refusing to engage in external trade at all; and it 
is difficult to imagine that any experienced trader 
would entertain such a notion for a moment, or 
that any responsible national executive would 
deliberately retard the economic recovery of any 
other nation that is a potential supplier or customer. 

There are unavoidable difficulties enough ahead 
without inventing new ones. Basically, the way is 
clear: the first task is to end the entire war, not 
merely a section of it. To that extent the demobili- 
sation plan, being framed primarily on immediate 
military considerations, is sound in principle, though 
it may bear hardly on some individuals. It offers 
opportunities to those who prefer to remain in the 
Forces to do so, rather than to turn prematurely to 
civilian occupations that they have almost forgotten 
or never knew ; but it would be the better for some 
more positive means of ensuring that the urgent 
need of industry to regain its technicians shall be 
met, and that the youth of the country shall not be 
so long separated from educational influences that, 
by the time they are released, the desire for mental 
improvement and the ability to achieve it may 
have passed, perhaps beyond recovery. The success 
of all schemes for social security and, indeed, 
advancement of any kind, must depend upon the 
working section of the community. Few inventions 
of real worth originate in elderly minds. It is 


unreasonable to expect to produce industrial or 
other executives of the first quality, and in sufficient 
quantity, from a generation which only begins to 
learn its trade in its middle twenties ; and industry is 
having torely too much already on old men and boys. 
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ing water from the Niagara River and having a com- 
bined capacity of 830,000 h.p. In addition, it has 
the old DeCew Falls station, on the Welland Canal 
with a capacity of 50,000 h.p. The initial capacity 
of the new DeCew Falls station is 65,000 h.p., but 
the major civil engineering works necessary for 


| doubling this figure have been carried out. 


The extra water that can be utilised as a result 
of the Ogoki River diversion is not to be confused 


| with the increased supplies available on the 
| Niagara River as a result of the construction of 
| the remedial weir on the Niagara River. This 


project*, by regulating the flow at Niagara Falls, 
has increased the output of stations situated on the 
Niagara River and, by agreement with the United 
States, 50,500 cub. ft. of water per second are now 
available for power generation on the Canadian side. 
The Ogoki diversion, which is equivalent to about 
5,000 cub. ft. a second, has benefited the flow avail- 
able on the Niagara River equally with that in the 
Welland Canal. The extra water has had a particu- 
larly favourable effect on the output of the Queens- 
ton station which generated 2,808,579,000 kWh as 
compared with 2,593,597,700 kWh in the previous 
year. Unfortunately it had an opposite effect on 
the operation of the 36-year old Toronto power 
station, the output of which fell from 816,213,800 
kWh to 691,185,200 kWh. As a result of the heavy 
loading to which this old installation has been sub- 
jected due to war power demands, the long vertical 
steel shafts connecting the generator with the 
turbine failed in five of the units. This threw 
70,000 h.p. of plant out of commission, but most of 
it was repaired in time to assist in last winter’s peak. 

The new DeCew Falls station is situated at St. 
Catharines, the intake for the water supply being 
at Allanburg, a quarter of a mile from the Welland 
Ship Canal, and the outlet at Port Dalhousie on 
Lake Ontario. The intake connects to one of the 
earlier small canals which existed prior to the con- 
struction of the Welland Ship Canal. This water- 
way joins the present Welland Canal at an acute 
angle so that it was possible to secure an outlet from 
the ship canal of sufficient area to prevent the 
creation of 4 side current which might have interfered 
with navigation. Lake Gibson, situated between the 
station and the intake, acts as a head pond. It has 
a capacity of 1,600 acre feet, between the operating 
heads of 556 ft. and 552 ft. From the lake, a head- 
race canal, 2,100 ft. long, 40 ft. wide and 28 ft. deep 
connects to the penstock. The headrace is of 
sufficient capacity to serve the present 65,000-h.p. 





* See ENGINEERING, vol. 157, page 261 (1944). 
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single unit and a further set of the same capacity. The 
steel penstock is 401 ft. long and 16 ft. 8 in. in outside 
diameter. The available head is 265 ft. The tailrace 
connects to Twelve Mile Creek at the same point as 
the discharge from the older DeCew Falls station. 

The single 65,000-h.p. turbine with which the 
station is equipped is of the vertical Francis type 
built by the Canadian Allis-Chalmers Company and 
directly-connected to a Canadian General Electric 
48,500-kVA alternator running at 150 r.p.m. and 
generating at 13,800 volts. This unit was transferred 
from the Abitibi Canyon station in Northern Ontario, 
this procedure being adopted in order to serve the 
increasing demands in the Niagara area with as 
little delay as possible. The Abitibi station is 
situated in a remote part of the country and its 
primary load is taken by mining properties. Owing 
to the reduction in demand by the gold mines, this 
load showed a reduction of 2-5 per cent. during 
the year. Secondary power is supplied for electric 
boilers at the works of the Abitibi Power and Paper 
Company, but it has been the policy of the Com- 
mission throughout the war to restrict secondary 
supplies in favour of primary supplies to munitions 
industries. The alternator at the DeCew Falls 
station, transferred from Abitibi, generates at 
25 cycles, while the old DeCew station generates 
at 663 cycles. This difference in periodicity is, 
however, no novelty in connection with the Southern 
Ontario system. Supplies in the neighbourhood of 
the Niagara River, including Hamilton and Toronto, 
are furnished at 25 cycles, but in the northern and 
eastern areas supplies are at 60 cycles. Inter- 
connection, allowing change of power between the 
different systems, is made by means of frequency- 
changer stations. This applies also to the old DeCew 
66%-cycle system, which can be connected to the 
25-cycle area around Niagara. 

The works carried out on the Ogoki River have 
diverted the greater part of the flow into Lake 
Nipigon, from which it passes to Lake Superior and 
through the whole of the Great Lakes system. 
Previously the water passed up the Albany River 
and was discharged into Hudson Bay. The main 
civil-engineering work in the project is the Waboose 
Dam, a concrete structure 50 ft. high and 1,700 ft. 
long. A number of smaller dams have also been 
constructed. The connection between Lake Nipigon 
and Lake Superior is made by the Nipigon River, 
and the increased flow of this waterway resulting 
from the Ogoki diversion, will allow an addition of 
about 90,000 h.p. to be developed. There are at 
present two stations on the Nipigon River, the 
Cameron Falls station with an installed capacity 
of 73,500 h.p. and the Alexander station of 50,000 
h.p. With the development of the Canadian mining 
and pulp industries, the extra water will almost 
certainly be utilised in the future. In addition to 
the increased power which may be developed on 
the Nipigon River as a result of the Ogaki diversion, 
the extra water available may also be harnessed 
in its passage through the Great Lakes system, and 
it is estimated that, in conjunction with the Long 
Lake diversion, it will be able to produce an extra 
360,000 h.p. Long Lake lies to the east of Lake 
Nipigon and its outlet waters have aiso been diverted 
from Hudson Bay into Lake Superior. 

Steps have already been taken to utilise a pro- 
portion of the increased flow on the Nipigon River 
and orders for a further 20,000-h.p. set for the 
Alexander station have been placed. The extra 
power available will be utilised to supply the pump- 
ing and mining machinery of the Steep Rock Iron 
Mines. These are situated some 200 miles to the 
south-west of Lake Nipigon and a new transmission 
line has been constructed to them from the trans- 
forming station at Port Arthur on Lake Superior. 
This is the main distribution point for the power 
generated in the stations on the Nipigon River. 
Steep Rock Lake is to be drained for the purpose of 
working the iron ore deposits lying in its bed and 
the diversion of the Seine River which flowed into 
the lake has resulted in the closing down of a 
10,000-h.p. generating plant. The supply for the 
Alexander station will replace the output previously 
available from this abandoned station. The works 
of the Ontario-Minnesota Pulp and Paper Company, 
which were connected to the same plant will also be 
supplied. 
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NOTES. 


Lioyp’s REGISTER AND THE BRITISH 
CORPORATION. 


A DEVELOPMENT of great interest to all who are 
concerned with the design, construction and opera- 
tion of ships is indicated in a joint statement, dated 
September 25, which has been issued by Lloyd’s 
Register of Shipping and the British Corporation 
Register of Shipping and Aircraft. The statement is 
brief enough to be quoted in full: ‘ Lloyd’s Register 
of Shipping and the British Corporation Register 


of Shipping and Aircraft have decided to set up a| 


joint committee to examine the possibilities of 
uniting the two Classification Societies with the 
object of providing more effectively the best possible 
services to shipping in the immediate future.” So 
far, it will be observed, the decision is merely to 
“examine the possibilities,’ but there can be little 


doubt that the examination will confirm that the | M.Inst.C.E., City Engineer and Surveyor, Plymouth, | s , 
divergences in practice which differentiated the | will be on “ Services (Electricity, Water, Gas and | completed at Northolt, Middlesex. 
requirements of the two societies when the British | Post Office).’’ The lectures are ‘primarily intended | different groups of houses, all two-storey, 
Corporation Register was founded in 1890 have | for members of the Institution, but will be open to | P®!TS of semi-detached dwellings, though 
become so much less marked by successive adapta-| non-members also on payment of 10s. for the series 
Applications for | 


tions to the needs of the time and recognitions of 


members who are city engineers and borough sur- 
veyors, and others who have specialised on roads, 
railways, docks, water supply, drainage (including 
sewage disposal), and electricity and gas services. 
To provide, for engineers and others interested, an 
up-to-date survey of the principles of planning and 
the trend of current thought on the subject, the 
Council have arranged a course of four lectures on 
“The Position of the Engineer in relation to Town 
and Regional Planning,” to be given at 5 p.m. on 
the Thursdays, October 26 and November 2, 9 and 
16. The first of the series will deal with ““ The Basis 
of Town and Country Planning ” and will be given 
| by Mr. H. J. B. Manzoni, C.B.E., M.Inst.C.E., City 
Engineer and Surveyor, Birmingham. The second, 
by Mr. W. 8S. Cameron, M.Inst.C.E., City Engineer 
and Surveyor of Leeds, will discuss ‘‘ Traffic Pro- 
blems.” Mr. D. G. Bevan, M.Inst.C.E., Deputy 
| City Engineer and Surveyor, Birmingham, will 
| deliver the third, on “ Drainage, including River 
| Works’; and the fourth, by Mr. J. Paton Watson, 





| of four, or 28. 6d. for each lecture. 


expressing the readiness of both Institutions to give 
technical assistance when a basis for agreement 
had been found. At the evening session, the chair 
was taken by Mr. A. Murray Stephen and a talk 
on “Timber in Shipbuilding” was given by Mr. 
E. H. B. Boulton, technical director of the Timber 
Development Association. Though announced as a 
paper, this was rather of the nature of a lecture, 
illustrated by lantern slides ; but it aroused a certain 
amount of discussion, in which Mr. E. W. Blocksidge, 
Mr. A. P. Farrar, Mr. J. D. Calder and Mr. H. A. M. 
Napier took part. In spite of the difficulties of war- 
time travel, the meeting was well supported, the 
attendance being about 120, including a number 
from London. 
Tue Ministry or Works anpD Hovusine. 

The emergency factory-made steel “ Portal ” 
house is not the only type that the Ministry of 
Works has been considering. The possible variety 
of novel types obtainable is well shown on the 
demonstration “estate ’’ which the Ministry has 
Most of the 13 
consist of 
there are 
some examples of arrangement in flats. Six pairs 
of the houses are of brick, one pair is of poured 





technical advances that a fusion would involve no | tickets should be made to the secretary of the Institu- | Concrete without fines, one pair is of poured foam 


drastic sacrifice of principle on either side. Lloyd’s 
Register in its present form dates from 1834, but its 
origin goes back another century and a half, to the 


tion. No charge is made to members, nor do they 
| require tickets of admission. 
|mouth”’ Exhibition, organised by Mr. J. 


| slag concrete and one pair is stated to have walls of 


The “ Plan for Ply-| ° ¢xpanded clay,” this method of construction being 
Paton | a poured concrete with burnt clay as its aggregate. 


“Ships’ Lists’ kept for their own guidance and | Watson, will remain open at the Institution from | Four of the groups employ steel, one of these having 
convenience by the habitues of Edward Lloyd’s| 10 a.m. to 5 p.m. on every weekday until Saturday, |# Steel frame with walls of slab construction ; 


coffee house in Tower-street, London, the patrons 
of which were mainly shipping men. The earliest 
notice of Lloyd’s coffee house, it was stated in the 
Annals of Lloyd's Register, published in 1934, 
appeared in the London Gazette of February 18, 
1688, but it was not until 1760 that the ephemeral 
Ships’ Lists became the first Register of Shipping. 
No copy of this Register is known to exist, but a 
copy of the issue for 1764-6 is still preserved by 
the society at their head office, 71, Fenchurch-street, 
London, E.C.3. Eventually it became known as 
the Underwriters’ Register, or “* Green Book.” In 
1799, a rival appeared, The New Register Book of 
Shipping, which, being founded and maintained by 
a body of shipowners, was commonly known as the 
Shipowners’ Register or, even more commonly, as 
“The Red Book.” Following the intervention of 
a special committee of Lloyd’s, both Green and Red 
Books were discontinued at the end of 1833, and in 
1834 there was published the first Lloyd's Register, 
of the series now familiar throughout the world of 
shipping. In course of time, however, there deve- 
loped in some quarters a feeling that the Rules for 
ship construction formulated by Lloyd’s Register 
did not sufficiently take account of technical pro- 
gress, but resulted in ships which were unnecessarily 
heavy. Hence arose the British Corporation 
Register. The first ship built to British Corporation 
Rules was the cargo steamer Turret, the prototype 
of the large class of “turret” ships, in the con- 
struction of which, it was claimed, some 300 tons 
of material had been saved by comparison with the 
weight that would have been required by previous 
standards. Under the technical direction of the 
Chief Ship Surveyor, Dr. J. Foster King, C.B.E. 
(now retired), the British Corporation Register soon 
became well established. In 1927, the British Cor- 
poration enlarged its field to include aircraft, and 
for some years has worked in close co-operation with 
Lloyd’s Register in that sphere. 


Tue Town anp Country PLANNING COMMITTEE 
OF THE INSTITUTION oF CrIviL ENGINEERS. 


For some time past, questions of town and coun- 
try planning, so far as they came within the purview 
of the civil engineer, have been the concern of a sub- 
committee of the Public Relations Committee of the 
Institution of Civil Engineers. In view of the grow- 
ing importance of the subject, however, and the part 
which engineers are playing and must continue to 
play in all future planning, the Council of the Institu- 
tion have now appointed another committee, to be 
known as the Town and Country Planning Com- 
mittee, the function of which will be to advise the 
Council on matters relating to the engineer's share 
in such work. The new committee will include 





| October 7. 
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' . 
NavaL Arcuirects’ MEETING aT GLAsGow. 





|another having a steel frame with brick external 
| walls; another having a steel frame with brick, 
|concrete or other walls according to taste up to 
|the first floor and steel walls above, while still 


| The autumn meeting of the Institution of Naval | another group has external walls wholly of troughed 


Architects was held in Scotland on Friday 


| crescent, Glasgow. 


- * . plea last, steel. The roofs in most cases are of tile, but in 
September 22, jointly with the Institution of Engi- |some instances are of other material. 


| neers and Shipbuilders in Scotland, in the meeting | constructions are of wide variety of type and show 


The steel 


|hall of the latter institution at 39, Elmbank- | much ingenuity of design. In one pair of houses, 
In view of war conditions, the | fo, example, the floor joists are of light welded 


| meeting was technical only, there being no official | actions resembling Warren girders ; in other cases 


| social functions, though an informal dinner was held | ,ojjed steel sections are used. 
| subsequently at which the members of Council of | in two of the groups at least, for such parts as the 
the Institution of Naval Architects and the authors | staircases, including the balustrades. The internal 
|of the three papers (Dr. J. Foster King, C.B.E., | fittings are throughout of excellent design and 


Steel is employed, 


| Dr. J. Tutin and Mr. E. H. B. Boulton) were the | quality, and convenience with economy of space has 
guests of the Council of the Scottish institution. | evidently been studied carefully. From an engineer- 
| The first session opened at 2.30 in the afternoon, ing point of view the heating arrangements are of 


the 
| Architects. After the formal business of announc- 
| ing the election of new members, Dr. J. Foster King 
|delivered his paper on “ Longitudinal Bending 
Moments,” which is reprinted on page 258 of this 
issue. The paper did not lend itself to much dis- 
cussion, but a number of members took the oppor- 
tunity to pay a tribute to the author’s long and 
valuable work as principal ship surveyor to the 
British Corporation Register. The speakers in- 
cluded Mr. R. B. Shepheard, B.Sc., Mr. J. L. Adam, 
Professor A. M. Robb, Mr. Lloyd Woollard, Mr. 
J. M. McNeill and Dr. E. V. Telfer. Dr. Tutin’s 
| paper on “* Methods of Levying Charges for Services 
to Shipping” was more controversial. It con- 
sisted of a review of the present methods of assess- 
ing liability for dues and a submission that a more 
equitable basis would be “ rateable length,”’ which 
the author defined as a numeral derived from the 
summation of (length x coefficient) + (breadth x 
coefficient) + (depth x coefficient). He suggested 
that the coefficients should be fixed by international 
agreement and “ weighted ”’ so that the three terms 
together constituting the numeral should be approxi- 
mately equal in their relative importance. One 
third of the numeral would then be taken as R, 
the “ rateable length.’’ The discussion was opened 
by Mr. A. Murray Stephen, President of the Institu- 
tion of Engineers and Shipbuilders in Scotland, 
other speakers being Sir Maurice Denny, Mr. Wilfrid 
Ayre, Mr. E. W. Blocksidge, Mr. Sterry B. Freeman 
Dr. E. V. Telfer, Mr. J. M. McNeill, Mr. J. D. Calder, 
and Mr. H. A. M. Napier. Though several dis- 
agreed with the specific proposals in the paper, 
there was a general agreement that some change 
was necessary, and eventually a resolution was 
proposed and adopted, supporting the decision of 





the Shipbuilding Conference to a similar effect and 


chair being taken by Admiral of the Fleet Lord | 
| Chatfield, President of the Institution of Naval advance in the use of both electricity and gas. One 


particular interest; there is evidence of definite 
| of the houses is fitted with the recently-developed 
coke-burning open fire described on page 175, ante, 
and a new type of gas fire with plain refractory 
elements and a passage through the back of the 
casing from which heated air is discharged to the 
room. New types of gas heaters for airing cup- 
boards, etc., and of hot water circulators are also 
embodied. The demonstration estate affords an 
instructive comparison of the different types and 
should be of advantage to those responsible for 
housing programmes. 
Om Nn Brirar. 

Prospecting for oil in the British Isles, on anything 
like a serious scale, dates back to the last war, when 
the late Lord Cowdray put down a number of 
exploratory boreholes. Towards the close of the 
war, and for several years afterwards, the search 
was continued under Government auspices; and, 
in 1934, an Act was passed, vesting all oil deposits 
in the Crown. Work was continued, under the 
powers conferred by this Act, right up to the out- 
break of the present war; when, of course, all 
references to the progress of the operations ceased. 
It has now been disclosed, however, that, though 
the references ceased, the work did not; on the 
contrary, it was pressed forward with increased 
vigour as the U-boat menace became more pro- 
nounced, until, at the present time, oil of serviceable 
quality is being produced from more than 300 wells 
on one site. The location of the wells, and the 
output obtained from them, are still official secrets, 
but the very guarded reports suggest that the pro- 
duction may be on a sufficient scale to constitute a 
useful contribution towards the national oil require- 








ments, and a potential relief to the cost of oil 
imports which should be welcome in peace time. 
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LETTERS TO THE EDITOR. 


OPTICAL EFFECT OF BLAST IN 


THE INSTITUTE OF 
METALS. 


THE ATMOSPHERE. THe 36th annual autumn meeting of the Institute 
. of Metals was held at the James Watt Memorial 
To tHe Eprror oF ENGINEERING. Institute, Birmingham, on the afternoon of Wednes- 
Str,—I have been trying, so far without success, | day, September 20. The chair at the meeting was 
to obtain some definite information regarding the occupied by the President, Dr. W. T. Griffiths, 
velocity of blast. Dr. Postlethwaite, in his letter| F.R.I.C. After the minutes of the last general 
printed on page 194, ante, states that the velocity of | meeting of the Institute had been approved, the 
blast is several times that of sound, and it occurred | secretary read out the names of members, nominated 
to me that he might have figures obtained from | by the Council, to fill vacancies as officers for the 
direct measurement. It would also be interesting year 1945-46. These nominations comprised, as 
to know up to what radius from the explosion | President, Dr. W. T. Griffiths; as vice-presidents, 
centre blast maintains a higher velocity than sound. | Mr. Roosevelt Griffiths and Dr. J. L. Haughton ; 
Normally the velocity of wave propagation is|as honorary treasurer, Mr. H. S. Tasker; and as 
governed by the nature of the medium, and for a| members of the Council, Major C. J. P. Ball, D.S.O., 
gas it can be calculated from the equation :— |M.C., Dr. L. B. Pfeil, Dr. C. J. Smithells, M.C., 
yp }and Engineer Vice-Admiral Sir Frederick Turner, 
_ | K.C.B., Engineer-in-Chief of the Fleet. It was 
where v = velocity of wave in cm. per second, | #2n0unced that the result of the election of the 
y =ratio of specific heat at constant pressure — officers would be -— at the anneal genceel 
to specific heat at constant volume (1-405 for air), meeting, to be held in London on W ednesday, 
p =pressure in dynes per square centimetre ; March 14, and perhaps also on Thursday, March 15, 
p = density of gas at prevailing temperature. It 1945. After the conclusion of the formal ee 
is not clear to me which factors are changed to a|* discussion on the melting and custing of besnee 
sufficient extent to give the high velocity assigned | took place. This was based on Sve papers whieh 
to blast, and perhaps Dr. Postlethwaite can enlighten | were presented in turn by their anthers. 
me on this question. 
Yours faithfully, 
H. De Wipe, | 
M.Sc., M.I.Mech.E. 
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MELTING AND CASTING OF BRONZE. 

The first two papers, namely, ‘“ Development of 
ja Flux De-Gassing Process for Chill-Cast Tin 
| Bronzes,” by Dr. W. T. Pell-Walpole, and “ The 
| Effect of Some Variations in Casting Procedure on 
| the Properties of De-Gassed Chill-Cast 10 per cent. 

ee | Tin Bronze,”’ by Dr. Pell-Walpole and Dr. V. Kondic, 
To THe Eprror oF ENGINEERING. | described work carried out in the Metallurgy Depart- 

Str,—I have followed with interest the further | ment of the University of Birmingham, as part of a 
correspondence on this subject and am now wonder- | programme of research on bronze undertaken by 
ing how to reconcile the great size of the observed|the Tin Research Institute. Both papers were 
“ bubble ” with the statement that the velocity of | presented by Dr. Pell-Walpole. An abridgment of 
its expansion exceeds that of sound. A visible | the first contribution will be found on page 245 of 
“ bubble ” will be produced, no doubt, by the front | the present issue. In the second paper, the authors 
of the compressed gases as they expand, and during | stated that the effects on the bronze of the rate 
the initial expansion their velocity must be greatly | and temperature of pouring, the position and number 
in excess of that of sound; but it is difficult to| of the pouring streams, the use of iron or copper 
believe that any bomb will provide gas enough to| moulds, and the mould temperature and dressings, 
fill a bubble with an observed radius of hundreds| had been investigated. It had been ascertained 


| 


of feet. When once the expansion is complete, it | that the nature and amount of the porosity present 


Arundale, Anglesey-road, 
Kingston-on-Thames. 
September 18, 1944. 


seems that the bubble must be propagated by a| under different casting conditions had a great 
wave of compression and rarefaction of the type | influence on the properties of the material. The 
of a sound wave—that is, a wave of oscillation rather | most harmful forms of porosity could be eliminated, 
than of translation—and it is hard to imagine how j|and the maximum tensile and rolling properties 
such a wave can have any velocity but that of sound. | obtained, by pouring into a vertical mould with a 
Perhaps we are faced with an effect such as occurs | single central stream at the minimum practical rate. 
when a stone is thrown into a pool, when the |The mould should preferably be of the water-cooled, 
velocity of the splash is quite different from that | copper-face type and provided with a thin volatile 
of the subsequent ripples. It would be interesting | dressing. 
to know if any such two-stage effect is observable} The third and fourth papers, namely, “ The 
in the case of bomb explosions. | Removal of Gases from Molten Bronzes,”’ by Messrs. 
It may be more or less linked up with the known | W. A. Baker and F. C. Child, and “ The Effect of 
effect of meteorological conditions on the sound of | Shrinkage and Gas Porosity on the Pressure Tight- 
gunfire, which aroused some public interest—I think, | ness and Mechanical Properties of Bronze Sand 
shortly after the close of the last war—in connection | Castings,’ by Messrs. W. A. Baker, F. C. Child and 
with the “ zones of silence ” phenomenon ; but this | W. H. Glaisher, dealt with investigations conducted 
effect was known and studied at an earlier date|by the British Non-Ferrous Metals Research 
also. I have a note of an article on “‘ Wave Distri-| Association. Both papers were introduced by Mr. 
bution at the ‘Alum Chine’ Explosion,” which | Baker. In the first of these two papers, the authors 
appeared in Army Ordnance, the journal of the | stated that tin bronzes were subject to gas unsound- 
United States Army Ordnance Association. This | ness arising in particular from the solution and evolu- 
explosion took place at Baltimore in 1913. In the | tion of hydrogen, and to a lesser extent from water 
article it is stated that: “ When an explosive| vapour, carbon monoxide, and sulphur dioxide. 
detonates, the products of the reaction are pro-|In the absence of elements having a high affinity 
jected into surrounding space at high velocity and | for oxygen, which formed comparatively insoluble 
& wave motion, analogous to that of sound, is| oxides, hydrogen could be eliminated by the oxida- 
imparted to the surrounding media. In fact, tion of the melt, followed by deoxidation to remove 
Le Conte has shown the resemblance of this motion the excess of oxygen added. Commercial bronzes 
to that of sound to be complete, even to its capacity such as were used for sand castings, however, 
to cast shadows.” Footnotes to the article give | generally contained considerable amounts of phos- 
the following references: “On Sound Shadows in| phorus and/or zinc, which hindered the removal of 
Water,” by John Le Conte, Amer. Jl. of Science| hydrogen and other gases by oxidation. These 
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and Gas Porosity on the Pressure Tightness and 
Mechanical Properties of Bronze Sand Castings.” the 
authors stated that tin-bronze castings were liable 
to contain small interdendritic and intercrysialline 
cavities which caused leakage under pressur: and 
mechanical weakness. The cavities were pri arily 
due to freezing shrinkage which was not easily fed 
owing to the long freezing ranges of the alloys. The 
porosity was particularly liable to be harmfu! when 
it was concentrated at certain parts of the casting 
where solidification had been locally delayed, and it 
had been found that the presence of gas, either in the 
melt or entering the metal during solidification jn 
the mould, could influence considerably the dis. 
tribution of porosity in the casting. In some 
cases a suitable amount of gas served to disperse 
porosity more uniformly through the casting with 
the result that the pressure tightness and mechanical 
strength were improved considerably. Provided 
large amounts of gas were not absorbed in the mould 
the phosphor bronzes had the best tensile properties, 
the copper-tin-zinc alloys came next, and the leaded 
bronzes had the lowest strengths. In the last- 
mentioned alloys the strengths were lower the lower 
the tin and the higher the lead contents. The leaded 
bronzes, however, were the best alloys for castings 
of intricate shape which were not easily fed. These 
alloys yielded the best properties when the gas 
content of the melt was very low, and this condition 
was readily and consistently attained, for example, 
by melting under strongly oxidising conditions, 
with or without oxidising fluxes or additions which 
evolved oxidising or scavenging gases. The high- 
phosphorus bronzes also gave optimum results in 
imperfectly-fed castings when the melts were 





de-gassed before pouring, but, in this case, the desired 
uniform distribution of porosity was secured by gas 
|absorption in the mould. This was controlled by 
| the regulation of the phosphorus content and the 
| pouring temperature. 

The fifth and last paper on the melting and 
casting of bronze was by Mr. Frank Hudson, of 
the research and development department of The 
Mond Nickel Company, Limited. It dealt with 
“The Use of Leaded Gunmetal for the Production 
of Castings to Withstand Pressure.” When pre- 
| senting his contribution Mr. Hudson said that 
| practical tests had been made in various foundries 
throughout the country with a view to collecting 
data on gunmetals more suited to the production 
of pressure castings than the standard copper-tin- 
zinc alloys normally employed for this purpose. As 
a result of this investigation, evidence had been 
obtained which showed that leaded gunmetal 
containing approximately 7 per cent. of tin, 5 per 
cent. of zinc, 5 per cent. of lead, the balance being 
| copper, with or without a nickel addition, was more 
jadaptable to the production of pressure-tight 
| castings of variable section than other lead-free or 
low-lead content alloys, such as those containing 
copper 86, tin 12, and zinc 2 per cent. ; copper 88, 
tin 10, and zinc 2 per cent.; and copper 86, tin 7, zinc 
5, and lead 2 per cent. Tests to destruction in- 
dicated that castings made in gunmetal of the 
83: 7:5: 5 type had a bursting strength which was 
at least equal to that obtained from the alternative 
alloys mentioned above and was much higher when 
some 3 per cent. of nickel was added. Further- 
more, leaded gunmetal had better bearing pro- 
perties and wear-resistance, for the majority of 
| hydraulic applications, than Admiralty gunmetal of 
|the 88: 10:2 type. As a result of work done on 
the effect of impurities, the following limits might 
reasonably be taken as a guide in the production 
of sound gunmetal castings containing 5 per cent. 
of lead. Aluminium, magnesium and silicon should 
be absent. The maximum allowable percentage of 
sulphur should be 0-05, of antimony 0-25, of 
arsenic 0-10, of iron 0-50, and of phosphorus 0-05. 

The discussion was opened by Dr. I. G. Slater, 
who said that the modifications in the composition 


(3), vol. 23, page 27 (1882); and “ Zones of Silence | alloys could be rapidly de-gassed by a scavenging | of the bronzes for sand-casting purposes, recently 


in Sound Areas from Explosions,”” by C. E. Monroe, | treatment with dry nitrogen, but the zinc fume and 
Professional Memoirs, Corps of Engineers, U.S.A., | zine loss made the process unattractive. Manganese 
vol. 10, page 253 (1918). ore charged in the bottom of the crucible was fairly 

Yours faithfully, | effective in reducing the gas content of gunmetals, 


Knoppingsholme, T. FrrzeeraLp. | and this was probably largely due to a scavenging 


Rowlands Gill, Co. Durham. | effect of the gases liberated from the material. 
September 15, 1944. | 


In the paper entitled “‘ The Effect of Shrinkage 





introduced or suggested, were of special interest in 
that they aimed at giving more reliable castings. 
In this connection, the significance of lower tin 
contents and higher lead and zinc contents was now 
being demonstrated, and he concurred with Mr. 
Hudson that it might well be that the time-honoured 
custom of referring to Admiralty gunmetal 48 
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88: 10: 2 was now doomed. He felt, however, that 
no degree of finality had yet been reached on this 
question of desirable compositions. Gases were 
always an elusive subject for the foundryman and 
the present papers had done much to put them in 
their proper perspective. Particular merit attached 
to the observation that small amounts of gas were 
of value in certain bronze-alloy compositions in 
promoting overall soundness in castings by influenc-. 
ing the distribution of porosity. A very consider- 
able proportion of the work now under discussion 
was the result of co-operative effort on the part of 
both the practical and the theoretical workers 
interested in the subject. This was a most satis- 
factory state of affairs. 

Mr. A. J. Murphy said that a large amount of 
work had gone into the investigations described 
by Mr. Baker. These researches, he believed, had 
been going on for at least 8 years. One result of 
the investigations under discussion was the discovery 
of the very special virtues of 5 per cent. of lead in 
increasing pressure-tightness in gunmetals. Mr. 
Hudson and Mr. Baker and his colleagues, however, 
had left metallurgists still unsatisfied as to the 
reason for this. The latter had said that it was 
probably a question of the lead, as a low-melting 
constituent, facilitating mass feeding, or in other 
words, allowing the feed metal to continue to find 
its way down to the parts of a casting where con- 
traction was taking place. He (Mr. Murphy) would 
like to know, however, whether the authors saw 
any reason for there being some critical value of the 
lead to account for the fact that 2 per cent. was not 
sufficient, but that 5 per cent. allowed the feeding 
to take place. 

Mr. F. Hargreaves stated that Mr. Baker and his 


RAPID SURVEYS OF ATMOSPHERIC 
POLLUTION.* 


ATMOSPHERIC pollution, which may be regarded as 
the chief cause of the difference between the air in 
towns and the fresh air of the countryside, may be 
said to consist of coarse solid matter, such as ash or 
grit, which is usually deposited fairly quickly near to 
its place of origin ; fine solid matter, such as smoke, 
which remains suspended in the air for a compara- 
tively long time ; and gases, such as sulphur dioxide, 
emitted from domestic or industrial chimneys, engines, 
ete. It is relatively simple to record the quantities of 
each of these forms of pollution, and, from the records 
over a period of time, to determine whether the pollu- 
tion in a town is changing in its quality or quantity. 
It is becoming increasingly important, however, to be 
able to make more rapid estimates of the distribution 
of pollution in a particular locality at any given time, 
since, although the normal type of recording apparatus 
is very simple, it cannot usually provide reliable 
information quickly. 

Where such information is wanted at short notice, 
e.g., a8 part of the consideration of post-war industrial 
or housing plans, it may be obtained with sufficient 
accuracy for the immediate purposes by the methods 
described below. Itisimportant to recognise the limita- 


Fig.t. 











colleagues had found copper oxide alone ineffective | 
as a de-gassing agent. He had tried litharge 
copper oxide, iron oxide, and manganese dioxide 
and had found that all these substances de-gassed 
to such an extent that a tensile strength of over 
20 tons per square inch with about 35 per cent. 
elongation could be obtained on Admiralty gun- | 
metal. When using manganese dioxide and iron | 
oxide he had found that no manganese or iron 
entered the metal and had formed the opinion that 
these oxides acted like catalytic agents. It was 
possible to make very good green-sand castings | 
with 1 per cent. phosphorus bronze provided the | 
cross-section was not greater than } in. With a} 
small cross-section there was such rapid cooling | 
that the gas did not escape, and castings made in | 
that way were sounder than those 1} in. thick made | 
in dry sand. The next speaker, Mr. A. Dunlop, | 
said that from personal experience, gained over a 
number of years, with tin-bronze, phosphor-bronze 
and nickel-tin bronze, he could confirm the ad- 
vantage to be gained by using the melting conditions 
advocated by Dr. Pell-Walpole, namely, melting 
under oxidising conditions followed by proper 
deoxidation. He had found manganese dioxide, in 
the form of manganese ore, and cupric oxide suit- 
able fluxes for such alloys. Mr. T. H. Turner, who 
spoke next, said that there were many features of 
interest in the five papers under discussion, but 
from the commercial point of view the analyses were 
not complete enough. Firebox copper was used 
by all railways and arsenic was therefore a constant 
constituent of their melts. Moreover, everyone in 
the bronze-foundry industry would have some traces 
of zine and lead present and probably other variables. 
The question of corrosion needed emphasis. Some 
of the rather “‘ mixed ” bronzes to which reference 
had been made might be quite satisfactory when 
used as fittings for a boiler in which scale was 
present. In the case of a boiler using alkali-treated 
water, however, it might be that a plain tin bronze 
would be preferable. 
(To be continued.) 











Moror Frre LADDER FOR OCHESTERFIELD.—A motor 
turn-table fire ladder has recently been delivered to the 
National Fire Service at Chesterfield by Messrs. Merry- 
weather and Sons, Limited, Greenwich High-road, Lon- 
don, 8.E.10. The all-steel ladder, which is mounted on a 
Leyland Beaver chassis fitted with a six-cylinder Diesel 
engine capable of developing over 100 h.p., can be 
extended to a height of 100 ft. The ladder equipment 
includes automatic control and the necessary safety 
devices. 
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tions of rapid surveys. Even on meteorologically 
similar days, there may be meteorological differences 
which will cause differences in the general level of 
pollution ; hence, while a rapid survey may be trusted 
to. give a reasonably true picture of the distribution of 
pollution, it would not be safe to use the results of 
two rapid surveys separated by, say, a few years, to 
determine whether the general level of pollution was 
changing over that period. Such a determination could 
only be made by examining continuous records over 
the whole period. 

Deposited Solid Matter.—The estimation of the rate 
of deposition of solid matter calls for only the simplest 
of apparatus, namely, a number of shallow dishes, 
about 9 cm. (3} in.) in diameter. These dishes (petri 
dishes) are provided with lids which are only remoyed 
during actual exposure in an experiment, or while 
the collected solid matter is being removed from the 
dishes before weighing. At least nine, and preferably 
more, sites for dishes are chosen at }-mile intervals 
over the area to be investigated, care being taken to 
select sites, preferably about 10 ft. above ground, 





* Memoradum issued by the Atmospheric Pollution 
Research Committee of the Department of Scientific and 


where interference by the public or by animals can be 
prevented. When there appears to be reasonable 
prospect of at least 48 hours of dry calm weather, 
the dishes should be distributed and their lids removed. 
After 48 hours, the dishes should be collected (the lids 
being replaced). If the dishes are collected in the 
same order as that in which they were distributed, the 
period of exposure will be approximately the same for 
each one. The contents of each dish should be brushed 
on to a watch glass with a dry brush and weighed in 
the watch glass to an accuracy of 7, mg. The same 
watch glass should be used for all weighings. 

It should be emphasised that the weather conditions 
during the experiment should be carefully watched, 
for if rain or strong wind occurs, the experiment will 
be a failure. What is required is a period of settled 
anticylonic weather. The direction of wind may be 
important, as it is often desirable to make observations 
in the prevailing wind or in a wind which blows 
pollution from a particular area. At intervals during 
the experiment, observations should be made of the 
wind and of any changes in weather, also of any 
special sources of pollution. If rain threatens or a 
wind springs up, the dishes should be covered and 
taken indoors; usually it will be wise to clean them 
and begin the experiment again when the weather 
clears. No special apparatus is necessary to determine 
wind direction, which should preferably be observed 
by noting the direction of the smoke issuing from a tall 
chimney ; weather cocks, flags, and even clouds are 
not always reliable indicators. The wind velocity can 
be estimated roughly on the Beaufort scale as follows :— 














| Velocity, 
Force. M.p.h. 

Calm ; smoke rises vertically oe 0 0 
Direction shown by smoke-drift 

only, no pronounced sensation of 

air movement oa oe oe 1 2 
Wind felt on face ; leaves rustle .. 2 5 
Leaves and small twigs in constant 

motion ; light flag extends as 3 10 
Dust and loose paper raised (experi- 

ment invalidated by dust being 

blown in and out of the dishes) .. 4 15 





At least three sets of exposures should be made, to 
ensure that the results obtained are correct measures 
of the normal rate of deposition and are not affected 
by abnormal conditions which may have coincided with 
any one experiment. It is unlikely that the actual 
weights collected in separate experiments at any one 
site will be the same, but they should be reasonably 
in proportion, and each separate experiment should, 
independently, agree with any conclusion drawn from 
the whole set of experiments. 

Results can usually be conveniently presented on a 
map, with “ contour lines ” of equal pollution. When 
shown in this form, it is easy to see at a glance where 
deposits of pollution are heaviest, though it should 
always be borne in mind that even in any one locality 
there may be, and often is, considerable variation in 
atmospheric pollution even from day to day, more 
from month to month, and most from summer to 
winter. 

Suspended Solid Matter—The suspended solid matter 
(smoke) in the atmosphere cannot be measured so 
simply as deposited matter, but the procedure to be 
followed is still quite simple. A measured volume of 
air is drawn through a white filter paper and the 
suspended matter is trapped on the paper, producing a 
dark stain. The darkness of this stain is a measure of 
the amount of matter suspended in the air. Because 
the nature of the suspended matter may vary in 
different parts of the country, according to local 
circumstances, the proportion of light to dark particles 
may also vary and may produce stains of different 
intensities. It is convenient to make use of calibra- 
tions made by the late Dr. J. S. Owens on the air of 
London, to estimate the weight of matter making up 
the stain by visual estimation of the intensity of the 
stain. Although such estimated weights may not be 
entirely accurate in provincial districts, they may be 
taken as a reasonably close approximation and should 
show the relative amounts of suspended matter at a 
number of sites in any given locality. 

The equipment required is a hand air-suction pump, 
of capacity about 200 cub. cm., preferably having a foot 
rest like that of the familiar stirrup pump; a pair of 
brass tubes, }-in. bore, with flat ends between which a 
filter paper may be clamped ; a supply of suitable white 
filter paper; and a standard scale of shades (Dr. Owens’ 
scale), obtainable from Messrs. Casella, Fitzroy-square, 
London, W.1. The pump and the tubes should be 
connected up as shown in Fig. 1, herewith, with a filter 
paper at A. The volume of air drawn through the filter 
paper at each stroke of the pump must first be measured 
accurately. This may be done by connecting the inlet 
pipe B to the apparatus shown in Fig. 2. It is only 
necessary that the measuring jar or flask C shall have a 
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capacity greater than the intake of the pump. Care 








250 
must be taken to ensure that the end of the tube D 
inside the measuring jar is level with the surface of the 
water in the water reservoir E. This water surface is 
maintained at a constant level by running in tap water 
fast enough to ensure that there is always an overflow, 
even when the pump is being operated. A little water is 
sucked over into C, by mouth suction, and the tube F 
is connected to the pump while the piston is depressed 
as far as possible. 

The piston should now be raised and the volume of 
water drawn over into the jar C measured. At the top 
of each stroke, the piston should be kept in position 
until the pump is completely filled with air, i.e., until 
there is no longer any pneumatic pull on the handle. 
The mean of the readings for, say, three separate tests 
will provide a working measure of the intake of air at 
each stroke of the pump. To measure the concentra- 
tion of suspended solids, a clean filter paper is clamped 





at A and the inlet pipe B is left open to the atmosphere 

out of doors. The piston of the pump is raised and | 
lowered for a number of times, so that air is drawn | 
through the filter paper; the number of times will | 
depend on the degree of pollution. Ten strokes may be 

enough if the air is heavily polluted, although 100 may | 
be required if the pollution is light ; it is essential that | 
a recognisable stain should be produced. The area of | 
the stain should be measured and, from comparison | 
with the standard scale of shades, the weight of deposit 

determined. Then, since the volume of air drawn 

through the paper is known, the pollution may be | 
defined in terms of milligrammes per 100 cub. m.| 
of air. For a survey, a number of these estimations | 
should be made at intervals of } mile to 1 mile over the | 
area to be investigated. 

The concentration of smoke in any district varies 
very much from day to day, and even from hour to 
hour, so that each set of observations should be made in 
as short a time as possible. Ideally, they should be 
made on a day of consistent weather, between 11 a.m. 
and 4 p.m., since at this time the pollution is generally 
fairly constant. In general, it should be noted that 
the absolute concentration of smoke depends on the 
rate at which air at ground level is replaced by clean air 
from above. It is greatest on days when the air is not 
turbulent, and least on days of high turbulence. If 
light winds are blowing, the distribution of smoke in 
a district is most uniform when the air is not turbulent, 
and is most closely identified with the distribution of 
smoking chimneys when it is turbulent. Smoke sur- 
veys will therefore provide most information about the 
general level of smokiness when made on “ non- 
turbulent " days, and most about the location and 
importance of individual sources of pollution on 
“ turbulent ’ days. Although the direction of the wind 
necessarily affects the distribution of smoke, it is not 
of particular importance in a built-up area. 

Sulphur Dioxide.—There is no simple method avail- 
able for measuring sulphur-dioxide concentrations so 
quickly as deposited or suspended solid matter, al- 
though a survey can be carried out over a period of a 
few months. The lead peroxide method of determining 
sulphur pollution is described fully in “ Investigation of 
Atmospheric Pollution—Report on Observations in the 
Year ended March 3lst, 1932" (Eighteenth Report) | 
(H.M. Stationery Office, price 5s.) A standard surface of 
lead peroxide is exposed to the open air (but protected | 
from rain) for one month. It absorbs sulphur dioxide | 
in proportion to the concentration in the air, forming | 
lead sulphate. The weight of lead sulphate is estimated 
chemically. The lead peroxide method is widely used | 
for routine observations of sulphur pollution. It is also | 
very suitable for making relatively rapid surveys of | 
sulphur-dioxide concentration in a district. Instru- | 
ments should be placed } mile to | mile apart, and the | 
measurements continued, if possible, for five summer or 
five winter months. Like smoke, sulphur dioxide | 
varies in concentration from summer to winter, because | 
an appreciable proportion of it is produced by domestic 
fires. 

The Department of Scientific and Industrial Research 
will be glad to advise local authorities or other bodies, 
which may contemplate making surveys of atmospheric | 
pollution, on the choice of appropriate sites or the | 
conduct of such surveys. Any correspondence should 
be addressed to the secretary of the Atmospheric Pollu- | 
tion Research Committee, Department of Scientific and 
Industrial Research, Teddington, Middlesex. 





Sons and Company, Limited, have acquired the 
whole of the plant and machinery of Suncole Works, 
Cinderhill, Nottingham. The plant, which was de- 
signed for the production of solid fuel, smokeless | 
briquettes and by-products from coal, was put down 
in 1938 and only worked a few months. The installa- | 
tion comprises rotary retorts, distillation plant, gas | 
producers, conveyors, an aerial ropeway, two 500-kW 
turbo-generator sets, two 25,000-lb. Babcock and 
Wilcox boilers, sidings, and general plant. 


| 
| 
MANUFACTURED-FUEL PLANT.—Messrs. George Cohen, | 
| 
| 


| 





| approved by a substantial majority. 
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LABOUR NOTES. 


Tue award of Sir Charles Doughty, K.C., on the 
application of the Northern Counties Textile Trade 
Federation to the Federation of Master Cotton Spinners’ 
Associations for a minimum wage for winders, reelers 
and beamers was issued last week. It is to come into 
operation on October 2 and will give an average wage 
of not less than 51s. 10}d., for a full 48-hour working 
week, to winders and reelers on price-list rates who are 
working on a normal full complement of spindles or 
ends; the minimum is to be not less than 46s. a week. 
Where it is customary to pay a day-wage rate, winders 
engaged on a normal full complement of spindles will 


| be paid not less than 50s. a week. Operatives, not on the 
| full complement, are to be paid proportionately. 


Learners from 14 years to 18 years of age will be paid 
rates of 22s. up to 37s. a week or piece-price list rates 
whichever are higher. Beamers or cross-ballers on 
piece price-list rates, employed on one machine, will get 
an average wage of not less than 56s. Id. a week and 
not less than 63s. 33d. a week for one and a half beams. 


| Those on day-wage rates will be paid not less than 52s. 


a week on one beam, and not less than 60s. a week on 
one and a half beams. Where an operative on piece- 
work rates is called on to do work temporarily at day 
wage rates, or when bad work results in low earnings, 
she will be paid an amount per hour equal to her average 
earnings per hour for the previous four full weeks. 


One of the proposals in the post-war plan for the 
cotton industry which Mr. Dalton, President of the 
Board of Trade, has submitted to the Cotton Board 
Post-War Problems Committee at Manchester is that the 
industry should modify and amplify its wage structure. 
In disclosing his proposals to the Cotton Board Com- 
mittee, Mr. Dalton mentioned that the Government had 
rejected suggestions for a system of statutory minimum 
prices. 


On September 1, the official cost-of-living index 
figure, at 102 points above the figure for July, 1914, 
showed no change compared with August 1. For food 
alone, the index figure was 69 points higher than in 
July, 1914, compared with 70 points on August 1. The 
decline of one point is accounted for by reductions in 
the price of potatoes. 

Addressing the annual conference of the Amalgamated 
Union of Building Trade Workers—which took place 
at Morecambe last week—Mr. H. J. Adams, the Presi- 
dent, said that the union was not opposed to pre- 
fabrication—a good many parts of buildings were pre- 
fabricated long ago—but it was opposed to anything 
which would cause deterioration or shabbiness in 
buildings. They would build noble and beautiful towns 
and cities. 


“ But,” Mr. Adams declared, “* they must have their 
Charter—higher wages, a guaranteed week and full 
employment, the 40-hour working week, improved wel- 
fare conditions on the job, better lodgings and travelling 
allowances, and more efficient organisation of the 
industry.” 


Some time ago, the Amalgamated Union of Building 


Trade Workers applied for a wage increase of 3d. an | 


hour. At last week’s conference in Morecambe, Mr. 
Luke Fawcett, the general secretary of the Union, told 
the delegates that the reply of the employers was to 
offer a penny an hour advance on November 1, followed 
by a halfpenny an hour on June | next, and another 
halfpenny an hour on November 1, 1945. 
advised the conference to reject the offer—which it did. 
Treir claim had been met, he said, to the extent of 
66 per cent. by a subtle spread-over. “ We are sick,” 
he added, “ of having to consider halfpenny advances.” 


Unanimous support was given to a resolution calling 
for the abolition of bonus payments in the building 
industry. Mr. Fawcett explained that the employers 
were asking the Union to join them in a deputation to 
the Government on the subject of the bonus payments. 
But their reason for action was that the payments were 
too high. 


A joint committee of Leicester employers and trade 
union representatives have drawn up a programme of 
holidays for 1945 which a ballot of the workers has 
The joint com- 
mittee have now asked the authorities to request those 
concerned to enable the experiment to be carried out. 
The arrangement is as follows :—Christmas and Easter 
as usual; cancellation of Whitsuntide and introduction 
of a new holiday break at the fourth week-end of 


| September and transfer of the summer holiday from 


August Bank Holiday week to the second full week in 


Mr. Faweett | 





July. In the ballot of the workers, 41,855 (or 72-5 per 
cent.) voted for the change and 15,896 (or 27-5 per 
cent.) against it. 


On account of illness, Mr. H. P. Bolton, the P; ident 
was unable to be present at the annual conference of 
the Electrical Trades Union—which took piace jn 


Blackpool last week—and his presidential addr: ss was 
read by another member of the executive. in the 
course of his review, Mr. Bolton expressed the opinion 


that large scale amalgamation was not in itse!! likely 
to solve the organising or negotiating problems o! trade 
unions. He was not one of those, he said, who be lieved 
that such amalgamation offered a universal panacea, 
The practical amalgamation of unions catering for the 


same class of employee, however, would not only 
strengthen the structure and negotiating powers of 


many unions, but be a highly progressive step. The 
tendency towards federation and confederation con. 
tained real potentialities for development. As he 
saw it, future organisation lay in the federated form 
rather than in inflated schemes of amalgamation 

Of political activities Mr. Bolton said : It is 


probable that our very existence may depend on the 
political strength we can build up and on our power to 
exercise some influence over Parliamentary decisions 
which affect our members and our organisation. here 
is a wide gap between our industrial strength and our 
political influence which, if not reduced, may have 
serious consequences.” 


Resolutions were adopted by the conference urging 
a minimum of two weeks’ holiday with pay each year 
and payment for statutory holidays ; laying down the 
principle that women should be paid the rate for the 
job; emphasising the disparity between wages paid 
in the electricity-supply industry and earnings in 
factories on war production, and urging a direct 
| approach to the Government on the subject. After a 
debate on the subject of amalgamation a proposal was 
carried by 28 votes to 20 that the E.T.U. should not 
sink its identity as a craft organisation. 





The writer of the editorial notes in the September 
issue of Man and Metal, the journal of the Iron and 
Steel Trades Confederation, thinks that the Home 
Secretary and the Government deserve to be com 
plimented on the imagination they have displayed in 
removing some of the worst black-out restrictions 
What has been done, however, does not, he hopes, c »ver 
the whole range of immediate relaxations. ‘‘ Something 
| must be done, he claims, ** about iron and steel plants, 
particularly those situated in what are now considered 
safe areas. One has to work in the hot and humid 
temperature of a melting shop or mill, from which 
through the necessity for a complete black-out, every 
current of fresh air has been kept out, to appreciate the 
stifling conditions under which iron and steel workers 
have been carrying on during the hours of darkness 
these last five years.” 


| = 





' 

“There is no question about it,” the writer of the 
| note goes on to say, * that in some plants where more 
| could have been done to improve conditions, the break- 
ing point will be reached this winter unless some 
relaxation is made. We, therefore, hope that the 
Government will turn their attention to this aspect of 
the matter, and earn the same thanks from the iron 
and steel workers that they are now deservedly receiving 
from the general public.” 


The engineering workers who were initially respon- 
sible for the ‘‘ stay-in ™ strike at the Longridge, Birming- 
ham, works of the Austin Motor Company may be satis- 
fied with the results of their irregular action, but it is 
obvious now that they could have obtained them with- 
out a stoppage. The issue was one of fact, and facts 
are not difficult to ascertain by well-meaning negotia- 
tors. 


Addressing a luncheon of the Engineering Industries 
Association in London last week, Mr. Shinwell, M.P., 
said that apart from political decisions, particularly in 
the spheres of coal and transport, and, he imagined, 
also as regarded the treatment and use of credits and 
investments, there could be no question of wholesale 
nationalisation of industry after the war. It was not 
a feasible proposition and he did not believe that any 
political party, however powerful, would attempt it. 
But there must be a large measure of State direction 
in regard to industrial policy. 


It was in Mr. Shinwell’s opinion, of the highest 
importance that we should have an almost complete 
re-equipment of our industry. If, in that respect, the 
financial reserves were not sufficient, it was, obviously, 
necessary for the State to come to the aid of industry. 







































































































Der 
per 


of 
in 
ras 
he 
on 
‘ly 
de 
ed 
he 
ly 

of 
he 


he 


m 


athe” nai lid 


SEPT. 29, 1944. 


ENGINEERING. 





257 








FRICTION 


























—_ 
1200 
ENGINEERING” 


400 600 300 1000 
(e375.4) Radial Lead ...Kg. 


Fig3. 


40 






+-——-—- 





—_#_ A 


| 





& 


Rise of Temperatia-e ...DegC. 





o i a 
ion of Bottom Rolle 
Per Cent.of RoUler Dia. 


FRICTION OF BALL AND ROLLER 
BEARINGS.* 


By L. RosenFecp. 


(e375<) ENGINEERING” 


Wute calibrating an apparatus for bearing tests | 
it became necessary to make tests on the friction of the 
two roller bearings supporting the shaft. Published in- 
formation on the various factors affecting friction | 
in anti-friction bearings was collected, but such | 
information is scarce and not readily available, | 
so that the publication of a separate report on | 
the collected information, together with the results 
obtained in the Research Department laboratories, is | 
considered to be justified. Extensive use has been | 
made of diagrams from the original articles consulted, 
since these best show the trends of the relevant vari- | 
ables. As this review is more concerned with general 
trends than with numerical quantities, no attempt | 
has been made to convert the results quoted to one | 
standard system of units. 

The total frictional resistance of a ball or roller | 
bearing is composed chiefly of the so-called rolling 
friction together with sliding friction and friction caused 
by the lubricant. The rolling friction is due to the 
elastic deformation of the rollers and races. The 
sliding friction is due, firstly, to different speeds of 
rolling of points in simultaneous contact, the result of 
conformity between race and rolling element, occurring 
especially in ball and spherical roller bearings and, 
secondly, to the tendency of the rolling elements to 
rotate about an axis not parallel to that of the shaft. 
The latter occurs with axially-loaded ee 
ball bearings, with angular-contact bearings, and with 
roller bearings, due to the tendency of the rollers to 
skew. A third reason for sliding friction is sliding 
between the roller faces and race shoulders in cylin- 
drical, spherical, and tapered-roller bearings. In 
tapered-roller bearings this sliding occurs under the 
pressure resulting from the wedge action forcing the 
roller outward. This friction is, however, small in 
comparison with losses caused by skewing, which is 
prevented by the positive guidance given by the outer 
shoulder against which the rollers are - The 
fourth and last source of sliding friction is sliding 
between the rolling elements and/or races and the cage. 

In a correctly Tubricated bearing excessive friction 





* Report of the Automobile Research Committee of 
the Institution of Automobile Engineers. 
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and wear at the points of sliding are prevented by an 
intervening film of lubricant. With this decrease in 
sliding friction, however, a certain increase in total 
friction is caused by the hydrodynamic pressure set 
up at the leading edge of the rolling elements; and 
also by the energy required to push aside and to churn 
the lubricant. It has been found with ball and roller 
bearings that the hydrodynamic portion of the total 
friction may easily be several times the pure rolling 
friction, especially at low loads. 

Apart from the sliding friction occurring under 
normal conditions of operation, plain sliding may 
occur at times. In connecting-rod bearings, accelera- 
tion may be so great that there is pure sliding of the 
rollers in the unloaded zone. For this reason the 
size of rollers is reduced as far as possible. Con- 
siderable sliding can be caused also by inaccurate 
finish of the bearings. Although modern roller bear- 
ings are made with practically the same precision as 
ball bearings, inaccuracies of the housing are fully 
transferred to the outer race, thus increasing friction, 
especially if both races are cylindrical. With rollers 
longer than twice their diameter, inaccuracies of the 
bore or bending of the shaft have much more serious 
effects, race shoulder guidance becomes ineffective 
and skewing considerable. 

In Fig. 1, due to Jiirgensmeyer, the coefficient of 
friction », frictional torque M, and temperature ¢ have 
been plotted against radial load for a needle bearing. 
Although it is not stated at what speed the bearing 
was run, results may be taken as typical. The co- 
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efficient of friction was about six times that of bearings 
with short rollers. For the same load range the tem- 


| perature of cylindrical roller bearings varied betwen 
| 35 deg. C. and 65 deg. C., compared with 80 deg. C. 





to 150 deg. C. in the needle bearings. 

The friction of ball and roller bearings can be ex- 
pressed either as frictional torque or by means of a 
coefficient of friction. . Both methods seem to have 
advantages and both have their advocates. Accord- 
ing to Styri the coefficient of friction varies consider- 
ably for different operating conditions, whereas fric- 
tional torque is a relatively simple function of load and 
speed. The frictional torque for the same external 
load does not differ much when bearings of not too 
greatly different sizes of the same type are compared. 
Various types of bearing can be used for the same shaft 
diameter and have different torques for the same load. 
For these reasons, Styri prefers to use frictional torque 
directly. Another point is that there is no simple 
relationship between the coefficient of friction and a 
compound value characteristic of a ball or roller bear- 

27N 
ing, as exists with the Sommerfeld variable a i 
in connection with plain bearings. On the other 
hand, a coefficient of friction based on the shaft 
diameter permits an easy comparison between anti- 
friction and plain bearings. 

The type of bearing has a great influence on friction. 
Goodman found the friction of cylindrical-roller bear- 
ings to be lower than that of self-aligning two-row 
ball bearings; deep-groove ball bearings gave the 
highest friction of the three types. These results were 
confirmed more recently by Muzzoli. The effect 
of conformity of ball and groove on friction is shown 
for different loadings in Fig. 2, due to Muzzoli, 
the coefficient of friction increasing at an increasing 
rate as the ratio groove radius/ball diameter is re- 
duced, especially at high loads. So far as friction is 
concerned, angular-contact bearings are inferior. to 
deep-groove ball bearings under purely axial load, 
especially in the lower load range. 

With regard to the size of the rolling elements, 
Goodman found that, other things being equal, the 
frictional resistance was less with large balls or rollers 
than with small ones. More recently, Biiche has 
evolved mathematically that for minimum frictional 
torque the roller diameter should be between | and 1-66 
times the diameter of the inner race; that is, con- 
siderably larger than the sizes usually employed. 
Muzzoli investigated the effect of the number of balls 
in deep-groove ball bearings. He found that, at light 
loads, friction decreased as the number of balls was 
reduced. At high loads, however, friction was con- 
siderably increased when fewer balls were used. 

The same author showed that a large clearance in 
deep-groove ball bearings resulted in ‘ow friction, 
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whereas friction was high with zero clearance. Cage 
friction is dependent on the weight of the cage, on 
its acceleration or deceleration, unbalance, accuracy 
of manufacture, shape and thickness of the rolling 
elements, and their guidance. Muzzoli has found that 
a pressed cage is preferable to a located bronze cage 
only at very low loads. Oil seals may consume a con- 
siderable amount of energy and in Meyer-Jagenberg's 
tests the friction of the felt rings used initially was 
90 per cent. of the total bearing losses but was reduced 
later to 25 per cent. 

Lubrication may greatly increase frictional resist- 
ance, but ball and roller bearings cannot operate for 
any considerable time without a lubricant. Its func- 
tions are, firstly, to prevent metal to metal contact 
between races and rolling elements at points of sliding ; 
secondly, to eliminate any harmful effects of surface 
irregularities which cannot be removed completely, 
even by the most careful polishing ; thirdly, to support 
the sliding contact between the cage and the rolling 
elements, and/or race shoulder; fourthly, to carry 
away the heat developed in the bearing; fifthly, to 
protect the highly polished surfaces from corrosion ; 
and, lastly, to assist the housing closure in excluding 
moisture and foreign matter of any kind. 

Archbutt and Deeley have suggested that in roller 
bearings there is an oil wedge formation with a hydro- 
dynamic pressure built up under the leading side of the 
roller lifting it off the race as the speed increases. 
Schering and Vieweg have proved by means of the 
electrical capacity method in a ball bearing that this 
assumption is correct. From the point of view of 
friction, oil is the ideal lubricant for ball and roller 
bearings. The friction losses are lower than when 
grease is used, especially at lower loads, and the oil 
supply can be easily adjusted by means of drip feed 
lubricators. Recent tests at S.K.F., Géteborg, how- 
ever, have shown that in spherical roller bearings with 
a good quality grease, correctly filled, at an operating 
temperature below 70 deg. C., frictional torque can be 
as low as with drip-feed lubrication, and considerably 
lower than with an oil bath. Grease lubrication is 
frequently preferred because of the little attention 
required and the high safety of operation. 

The quantity of lubricant may have a considerable 
effect on the frictional resistance. Goodman showed 
that well designed bearings when lubricated have a 
slightly higher friction than when dry, whereas badly 
designed bearings show a reduction in friction when 
lubricated, due probably to the higher initial sliding 
friction. When oil-bath lubrication is provided, manu- 
facturers’ recommendations for the most suitable oil 
level are found to include immersion of the bottom 
roller or ball to } in., half, or completely, apparently 
dependent on type, size, speed and other factors. As 
a general rule, it is desirable to keep the oil level low, 
in order to reduce churning losses, and this becomes 
increasingly important at high speeds. Fig. 3, page 257, 
from Jiirgensmeyer, indicates, for a particular bearing, 
how the temperature rises with increasing immersion 
of the bottom roller. A temperature rise of, for example 
15 deg. C., is reached at 3,000, 1,500 and 1,000 r.p.m. 


Friction increases with viscosity, which should there- 
fore be as low as is possible with safe operation. The 
actual viscosity near the point of contact is considerably 
increased as a result of the high hydrodynamic pressure. 
According to Larson, an oil film pressure of more than 
100,000 Ib. per square inch, as occurring in roller bear- 
ings can easily result in a ten-fold viscosity build-up. 
This may explain the great resistance of the oil film. 

According to Goodman, the coefficient of friction of 
ball bearings with flat races decreases, and with grooved 
races sometimes increases, as the load is increased. 
The effect of load is to increase the frictional torque of 
deep-groove ball bearings, self-aligning two-row ball 
bearings, cylindrical roller bearings and spherical roller 
bearings. Due to the sliding friction between roller 
sides and race shoulders, spherical roller bearings have 
a higher frictional torque than ball bearings. The 
friction of plain thrust bearings was lower than that of 
angular contact bearings with 40 deg. angle of contact, 
and highest with 15 deg. contact angle bearings, the 
latter being explained as being due to the greater load 
per ball. Delfosse and Swyngedauw found the friction 
of ball bearings to be proportional to the load. Muzzoli 
has shown that the friction of deep-groove ball bearings 
is greatly increased when axial thrust is applied. With 








| 





axial thrust equal to radial load, at loads of 200 kg. and 
1,000 kg. the friction is about 50 per cent. and 43 per 
cent. higher than with the axial thrust equal to half the | 
radial load. With axial thrust only, at 200 kg. and | 
900 kg. load, the friction was about 10 per cent. and | 
100 per cent. higher, respectively, than when radial | 
load only was applied. 

According to Goodman, the friction of ball bearings | 
is practically constant with varying speed, but has a} 
slight tendency to decrease as the speed is increased, 
and starting friction is practically the same as running 
friction. Styri, too, found, on deep-groove ball bearings, 
the effect of speed to be practically negligible, with a 
slight tendency to an increase of friction with increasing 
speed. Delfosse and Swyngedauw found, with bath- 


| lubricated ball bearings, that friction increased linearly 


with speed. Leister found friction to increase consider- 
ably with speed, for drip-fed ball bearings. Meyer- | 
Jagenberg found, on a single-row ball bearing with | 
loads up to 1,540 Ib., that friction increased with 
increasing speed from 290 r.p.m. to 800 r.p.m., but at 
higher loads it was not affected by speed. The friction 
of a double-row ball bearing was independent of speed 
at all loads. Styri found that, on small deep-groove | 
ball bearings, and on self-aligning ball bearings with a| 
small amount of lubrication, frictional torque increased | 
little with rising speed. With an oil level to the centre | 
of the lowest ball when stationary, frictional torque 
increased considerably when the speed was increased. 
In these tests the effect of viscosity was excluded as 
they were made at about the same temperature. For 
roller bearings, Goodman gives friction as greater at 
low than at high speeds, but in roller bearings in 
which there was pure rolling, friction was nearly 
constant. The starting effort was very little greater 


The apparently contradictory results of the above 
| 


when the bottom roller is immersed for 5, 10 and 70 per | experiments find perhaps an explanation in tests 


cent. of its diameter, respectively. 
out oil bath have been found to give lowest frictional 
resistance, and very little oil is required, just enough to 
prevent seizure. Styri has shown (Fig. 4, page 257), 
that, with drip feed, reducing the oil supply from 
several drops per minute to one drop per hour greatly 
reduced friction, but only little further reduction was 
achieved when the supply was cut down further to 
one drop every four hours. How little oil is really 
required is shown by the fact that bearings could be 
run under load for hundreds of hours after the oil 
supply had been shut off, before smearing or destruction 
occurred. Most of Styri’s tests were run with one drop 
per bearing per hour. For normal operating conditions, 


that is with less careful control than is possible in the | 
running of tests, this quantity will have to be greatly | obtained on two-row ball bearings a behaviour similar 


exceeded for mere safety reasons, and the effect of the 


lubricant on frictional torque will consequently be} 


greater. 
The requirements of bearings running at extremely 


high speeds are different. Apparently, here, the main 
purpose of the oil is not to lubricate, but to carry away 
the heat generated in the bearing. This has been shown 
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| description of the “ 


the 


Ball bearings with- | carried out by Schneider, who found on roller bearings | 


with rising speed a rapid increase in friction to a 
maximum at about 700 r.p.m., above which friction 
dropped slowly. Biiche, by making use of a number of 
simplifications, developed a theoretical equation for 
hydrodynamic losses in roller bearings which 
permitted him to obtain curves of similar character | 
to those obtained by Schneider. Fig. 7, page 257, gives 
a direct comparison of calculated and test results. The 
calculated data (chain-dotted curves) are generally 
above those obtained by test (fulllines). Biiche explains 
this by the great number of simplifying assumptions, 
including the neglect of the difference between the 
temperatures measured and the actual temperatures 
in the oil film between the rollers and races. Schroeter 


to Schneider's experimental results, and found a second 
maximum of friction at very low speeds. 
(To be continued.) 








WATER-CIRCULATION INDICATOR.—Since an illustrated 
Seefio ’ circulation indicator, made 





by Getzlaff, who examined ball and roller bearings at by Messrs. The Parsons Engineering Company, Limited, 


speeds up to 21,000 r.p.m. 


Fig. 5, page 257, shows at | Southampton, was given in ENGINEERING, vol. 149, page 


(a) and (6) the drop in bearing temperature with | 395 (1940), the utility of the device has been extended by 


increasing oil supply for ball and roller bearings respec- | an arrangement which enables it to be applied economic- 
tively, running at 21,000 r.p.m. The temperature of the | ally to large sizes of pipe passing considerable flows. 


An 


LONGITUDINAL BENDING 
MOMENTS.* 


By Dr. J. Foster Kiya, C.B.E. 


Ever since 1874, when Mr. William John devised the 
means, the longitudinal strength of ships has usual!y 
been considered in relation to calculated bending 
moments for laden condition when afloat on motionless 
waves, and these provide a fairly satisfactory com. 
parison between different load conditions in a particular 
ship. As guides to the strength of ships in general, 
however, these calculations suffer the defect that they 
combine two separate and distinct moments, one 
induced by a particular disposition of weights in the 
ship, which may be described as the weight factor, and 
the other by a change from still water support to that 
of support having a surface of trochoidal form, which 
may be described as the wave factor. At each particu. 
lar draught the weight moment changes from day to 
day and voyage to voyage, but the wave moment at 
that draught does not change, because it is produced by 
the shape of the ship; hence wide differences in text- 
book criteria and difficulty in using them in connection 
with standards of longitudinal strength. 

A previous papert was prompted by an idea that 
subtraction of wave bending moments (W.B.M.) from 
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known combined moments (L.B.M.) might lead to the 
development of a weight meter something like a 


| modern stability indicator, which could be used to give 
| warning against improper longitudinal distributions of 


weight. Old ground was then ploughed in unfamiliar 


then the running offert and insufficient fashion, but enough of the unexpected 
e -] . 


was revealed to show the desirability of further investi- 
gation of theoretical wave bending moments. Counsel 
has been so darkened by text-book criteria that a new 
criterion was devised, which has proved to be a material 
—_ in throwing light upon a difficult subject. It deals 
with whole numbers and when graphically expressed, 
gives true pictures of the trend of moments. The new 
criterion is T in the formula :- 
M x 10° - TL’B 

LAB 10% 
where M = bending moment in foot tons; L = 
length in feet ; and B = ship’s breadth in feet. 

The problem of resolving the proper share of the 
wave factor in longitudinal bending moments is not 
simplified by the fact that the longitudinal strength of 
merchant ships, in general service, is mostly governed 
by classification standards or load-line standards derived 
therefrom ; standards which are affected by length, 
breadth and draught, but not by coefficients of fineness. 
These authorities, in undertaking the responsibility of 
providing strength standards, do not attempt to control 
the shape, speed or loading of ships, but they do imply 
that their rules are conditional upon the ship being 
“ reasonably ” loaded and handled. As still water or 
weight moments are undoubtedly governed by displace- 
ment in relation to variable dispositions of weight, a 
“ reasonable ” still-water bending moment or weight 
factor is needed before they can be successfully included 
in any standard for longitudinal bending moments, 
along with wave moments govered by form alone. 

In pursuit of this factor, a series of wave bending 


ship's 





ball bearing was considerably higher, but with much indicator, of any of four sizes from }-in. to 1}-in. bore, is 
more oil it could be cooled to the same temperature as | fitted by means of suitable bends alongside the large 
the roller bearing. The radial load was 2-4 kg. and the | main pipe, so that a portion of the flow is by-passed 
axial load zero. This signifies increased friction, and | through it. Experience has proved that the flow indica- 
Fig. 6 shows, for the same ball bearing at 21,000 r.p.m., | tion, which is given by the position of a light ball in a 
that the power to overcome friction increased at a | vertical glass tube, is as positive with the by-pass arrange- 
uniform rate with the quantity of oil supplied. The | ment as with a straight-through flow. The lower seating 
effects of axial load and speed were similar. The | of the indicator is now designed so that the ball cannot 
amount of axial load is shown on the curves; the | seal the inlet when at rest and act as a non-return valve, 
radial load was 2-4 kg. in all cases. | which would interfere with the drainage of the system. 


moments was calculated from lines designed for a load 





* Paper read at a joint meeting of the Institution of 
Naval Architects and the Institution of Engineers and 
Shipbuilders in Scotland, held in Glasgow on September 
22, 1944. 

+ “ Bending and Loading of Ships,” by J. Foster King, 
Trans. I.N.A., Vol. 70, page 37 (1928); and ENGINEER- 





ING, vol. 125, page 393 (1928). 
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draught corresponding to 0-06L. The length of parallel | 

middle body was varied to give hull forms covering the 
whole practical range of block coefficient at load | 
draught. The series also covered the range of draughts 
between load and ballast trim, the latter being fixed at 
0)-035L on the basis of available information—a draught 
which subsequently had confirmation from Mr. H. | 
Bocler’s valuable paper.* 

As is standard in such calculations, it was supposed 
that the wave surface is trochoidal; that the height 
from hollow to crest is 0-05L ; that the ship is always 
upright and on even keel, while advancing on a path at 
right angles to the wave axes; and that the super- 
structures keep wave crests outboard—suppositions 
which can only be described as supposititious. The 
first set of calculations in the series was made on the 
standard assumption that water pressure is static or 
normal below all parts of the wave surface ; the second 
was made on the wave structure theorem generally 
known as the Smith correction ; and the third added 
the dynamic effects of heaving, or what may be called 
the Read correction. 

_ It had been expected that this series of calculations 
for 0-06L designed load draught would cover the whole 
ground, but acquired knowledge of the geometry of 
W.B.M. showed a need to investigate the effect upon a 
constant block coefficient at designed load draught (c), 
of varying the waterplane spacing below a constant 
load ry on (see Figs. 1 and 2). This meant 
a great multiplication of laborious calculations which 
had to extend outside practical limits. The essence of 
the obtained mass of results is expressed in Figs. 
3 to 5, in which ¢ always denotes block coefficient 





t “ Ballasting of Cargo Ships.” 
vol. 58 (1943). 


Trans. N.E.C.1.E.S., 








at designed load draught. In all three of these dia- 
grams, the full lines give the W.B.M. at load draught 
and the dotted lines, at ballast draught. 

Between the full lines marked c = 0-8 and c = 0-6 
lie practically the whole fleet of modern ships in general 
service, and each line covers the range of designed load 
draughts from 0-04L to 0-08L, i.e., from the least to be 


| expected in fast passenger steamers to the most to be 


expected in short sea-going ships. The dotted lines 
show the T values when the ships are in ballast.trim, 
so that the range of W.B.M. for particular ships is repre- 
sented by the horizontal distance between full and 
dotted lines. Fig. 3 shows these T values for W.B.M. 
calculated under the usual assumption that water 
pressure is normal below all parts of the wave surface. 
It is to be noted that block coefficient has more effect 
in hog than in sag; that sag moments are generally 
greater than hog moments; that W.B.M. can reason- 
ably be rded as constant for each block coefficient 
at all designed load draughts ; and that the W.B.M. at 
ballast draught is always less than at load draught. 

As an indication of the character of the general pro- 
blem, lines marked L.B.M. show the T values for 
longitudinal bending moments derived from , the 
formula (LB x draught + 35) by 0-0215L for draughts 
over 0-05L, which was given in the previous paper and 
is unaffected by coefficient of fineness. Fig. 4 shows 
the T values for W.B.M. calculated on the theorem 
which Sir William Smith submitted in a rather tentative 
form, some 60 years It was generally accepted in 
principle, but has seldom been applied in practice 
because of its complexity, although it undoubtedly 
brings theory into closer relation with fact. 

Submarines have provided practical proof that wave 
disturbance diminishes as draught increases ; and when 
sailors state in evidence, as they have done, that ships 





become more and more sluggish as their draught 
increases, it is reasonable to su that they are also 
being less and less strained. t Smith correction is 
not a constant percentage of calculations based on 
normal pressure, as has been suggested, but can safely 
be taken as varying from 15 per cent. to 36 per cent. in 
the range of draught from 0-035L to 0-08L. It is 
obvious that it also restrains the influence of block 
coefficient and Fig. 4 shows that block coefficient has 
more effect in hog than in sag; that sag moments are 
generally greater than hog moments; that both hog 
and sag moments become greater as designed load 
draughts become less ; and that, on the sag side, there 
is little difference between load and ballast W.B.M., but 
on the hog side the load W.B.M. are less than the 
ballast W.B.M. 

Fig. 5 shows the T values for W.B.M. after adding, 
to the Smith correction for water pressure, the estimated 
dynamic effect of heaving known as the Read correction, 
which admittedly brings theory much closer to facts. 
Mr. T. C. Read submitted his theorem in 1890 in even 
more tentative fashion than did Sir William Smith, 
and like the latter's, it was accepted in principle, as an 
advance towards observed facts. However, both have 
been debarred from common use, as Mr. F. H. Alexander 
said in his 1905 paper, partly through the time and 
labour involved in ing them and partly through 
the false assumption that they neutralise each other. 
It will be observed that, with the Read correction 
included, sag moments become smaller as block co- 
efficient increases ; sag moments are generally greater 
than hog moments; and sag moments increase as 
design-draughts decrease and hog moments are greater 
in ballast trim than at designed load draught. 

Experience has confirmed the belief that criteria for 
longitudinal bending moments for merchant ships in 
general service should not vary as the coefficient of 
fineness, but for some time there have been doubts as 
to the propriety of varying them so fast as directly 
with load draught, and of their suitability for modern 
ballast conditions. Above all, experience had become 
conscious of the falsity of the superstition in which 
we elders have believed, that provision for hogging 
moments is ample cover for any sagging moments to 
be encountered in service—the boot seems to be on 
the other foot in these days ! 

The essence of these investigations as expressed in 
Figs. 3 to 5 does throw light upon these matters, and 
does suggest that T values for longitudinal bending 
| moments need no longer compel laborious calculations 
of discordant estimates of unknown dynamic effects, 
but may more safely be based upon the addition to 
reasonable weight moments of such values for wave 
moments as are s ted by Fig. 5. This change in 
| practice would snchelir bring into being that weight 
| meter, the development of the concept of which started 
| this work, and would at once provide a fruitful and 
|important subject for joint investigation by ship- 
| builders. Analysis of the multitude of calculations in 
| connection with longitudinal bending moments which 
|are already available in the shipyards, would soon 
|provide an acceptable definition of ‘ reasonable” 
| maxima for still-water bending moments to be used in 
| conjunction with standard criteria for longitudinal 
bending moments. 

In conclusion, it is necessary to express my great 
indebtedness to Mr. James Turnbull and the late Dr. 
Percy Hillhouse, whose work has been an essential 
element in the preparation of this paper and a major 
factor in any usefulness it may possess. 








YIELD POINT OF STEEL FOR REINFORCED CONCRETE.— 
An “ Interim Report on Yield Point of Structural Steel 
and Steel Rods for Reinforced Concrete ” has recently 
been issued by the Institution of Structural Engineers. 
Corporate members of the Institution may obtain a copy 
of the report gratis on application, and others may pur- 
chase it at the price of Is. 9d. 





‘* AMERICAN LOCOMOTIVE OF 70 YEARS AGO.”’-—Messrs. 
Davis and Lloyd, 26, Victoria-street, Westminster, S.W.1, 
who are the European agents for the Baldwin Locomotive 
Works, Philadelphia, inform us that they have received a 
letter from their principals, giving some particulars of 
the locomotive “ Gwynedd,” which we illustrated on 
page 14, ante. This locomotive was built by the Baldwin 
Works for the North Pennsylvania Railroad in 1870. The 
letter continues: “‘ The ‘ Gwynedd ’ had the road number 
34, and the Baldwin construction number 2205. The 
cylinder dimensions were 16 in. by 22 in., and the coupled 
wheels were 60} in. in diameter. The fuel used was 
anthracite coal, not wood, as stated in the letter accom- 
panying the picture. The weight of the locomotive in 
working order was approximately 30 (long) tons.” We 
are obliged to Messrs. Davis and Lloyd for giving us this 
information to supplement that regarding the turn-table 
on which the engine was standing, contained in the letter 
from Messrs. Wm. Sellers and Company, printed on 





page 214, ante. 
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AIRCRAFT-CABIN SUPERCHARGING 
UNIT. 


In discussions on the future of civil aviation, it is 
now accepted as axiomatic that much of the long- 
distance flying will be done at altitudes necessitating 
the use of a pressure cabin. To maintain the air in such 
cabins at a suitable pressure and temperature, Messrs. 
Rotol, Limited, have developed a supercharging unit 
which will maintain the interior of the cabin at a 
= corresponding to that of the atmosphere at a 

eight of 10,000 ft., even when the aircraft is flying 
at a ceiling of 40,000 ft. 

Two superchargers are provided, for the sake of 
security, each capable of delivering the amount of air 
necessary for the physical requirements of the < 
gers and crew, plus an amount to ensure adequate 
ventilation. The superchargers are attached to, and 
driven by, the inboard main engines in a four-engined 
aircraft. They consist of a pair of lobed rotors within 
a casing, shaped and mounted so that the lobes do 
not touch each other or the casing. This implies that 
the rotors are geared together to give positive synchro- 
nisation of the lobes, and also that lubrication of the 
gear wheels is necessary. This requirement formed 
one of the major difficulties in design, since it is 
imperative that no oil shall enter the rotor chamber 
and thus be discharged into the cabin. No internal 
lubrication is needed since there is no rubbing contact. 
The rotor shaft bearings have to be lubricated, of 
course, as well as the gears. The shafts are mounted 
in ball ings and are situated in end chambers which 
are distinct from the rotor chamber, but in communi- 
cation with each other, as the shafts are hollow. 
The seal between the rotor chamber and the bearing 
chambers is made by a labyrinth gland of the 
steam-turbine type, a stream of compressed air from 
the supercharger delivery being led to the glands so 
that there is always an outward flow through them. 
This air escapes through the bearing-chamber drains, 
which lead overboard ; any tendency for oil to creep 
from the bearings along the shafts is, therefore, checked. 
The driving shaft, in addition to its pair of ball 
bearings, is carried in double roller bearings between the 
gears and the engine. For further security there is a 
conventional type of oil seal between the ball bearings 
and a labyrinth seal at the driving end. 

When the cabin is made airtight, the vitiated air flow 
from it is controlled by a valve, which is automatically 
regulated by an aneroid device, the valve progres- 
sively closing as the altitude is increased. Normally, 
however, there is some leakage through the aircraft 
structure apart from the discharge valve. If this 
leakage is greater than the amount of air required 
for efficient ventilation, the supercharger must be 
imereased in capacity or a lower cabin pressure than 
that corresponding to an altitude of 10,000 ft. must 
be accepted. Another outlet for the vitiated air may 
be through the gyroscopes of the various navigation 
instruments. It may be noted that, in aircraft having 
cabins which are not supercharged, special vacuum 
pumps are required to operate the gyroscopes. In large 
aircraft fitted with auxiliary electrical plant driven [ 
independent small engines, such as that illustrated and 
described in ENGrnEgERING, vol. 157, page 265 (1944), the 
vitiated air may be used in these engines. Messrs. Rotol, 
Limited, state that the designs for large post-war civil 
aircraft comprise the initial airtight construction of 
the passengers’ and crew’s compartments. This enables 
provision to be made for the temperature control and 
drying of the air in addition to its compression. 
At present, the heat generated by the compression is 
dissipated by circulating the air between the surfaces 
of the double windows and the pilot’s windscreen 
before discharging it into the cabin. This practice 
has the additional advantage that it keeps the 
windows free from condensed moisture or frost. 





CALCINED MAGNESITE.—It is now possible to release 
natural calcined magnesite for laying and maintaining 
magnesium-oxychloride floors in factories, hospitals and 
similar premises and for other work of approved import- 
ance. Applications for licences to acquire calcined mag- 
nesite should be made to the Ministry of Supply, Chrome 
Ore, Magnesite and Wolfram Control, Broadway Court, 
London, 8.W.1. 


PROFILE-TURNING ROLLER Box.—Since the illustrated 
description of the profile-turning roller box, made by 
Messrs. Manchester Repetition Engineers, Limited, Chell- 
street, Longsight, Manchester, 12, was given in ENGI- 
NEERING, vol. 156, page 306 (1943), the firm has 
developed a new model of which the cutting range 
covers stock from j in. to 14 in. in diameter instead 
of from 0-07 in. to % in., which was the range for the 
smaller tool. The new development, as well as some 
fresh uses of the tool, is fully dealt with in an illus- 
trated brochure recently issued by the makers. 
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MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


558,237. Forming Grinding Wheels. Coventry Gauge 
and Tool Company, Limited, of Coventry, H. H. Harley, 
of Coventry, and J. E. Wainwright, of Hunningham. 
(8 Figs.) August 6, 1942.—The invention is mainly 
directed to the forming of grinding wheels of the multi- 
rib type in which the form is produced by a method of 
generation. Its object is to produce the required thread- 
form on the wheel in a way which not only enables a 
dressing tool of a much more robust form to be used, 
but also allows for the maximum tolerance in the manu- 
facture of the tool and a certain amount of compensation 
for wear. The wheel surface is first formed by a plunge- 
cut roughing operation in the known manner, producing 
a series of serrations of V-form having a pitch which is 
a multiple of that required on the work-piece. The tool 2 
is of prismatic form of V-section with a flat nose 2a. 
The tool is under the contro? of a cam, which, while 
containing all the necessary component parts of the 
final form required, also permits adjustments for wear 
and inaccuracy of the forming tool by means of ordinary 
indexed controls on the machine. Thus, although the 
tool may be of unsymmetrical form or not of consistent 
dimensional accuracy, it may yet produce symmetrical 
and accurate forms. The path and direction of movement 
of the tool 2 during the first stage of the wheel-forming 
operation is indicated by the chain dotted line. This 
path is produced by a cam. The profile of the cam and 
its speed of rotation relatively to the traversing motion 
of the tool is such that one complete revolution of the 
cam is equivalent to one pitch of the form to be produced 
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on the waee. The ordinates A to I show the position 
of the tool 2 for each corresponding part of the profile 
of the cam during the first stage of the operation. 
Assuming the tool to have completed the flank 5 of the 
form to its true shape as far as the crest 6 (ordinate A), 
a concentric portion of the cam allows the tool to move 
parallel with the axis of the wheel 4 from A to B. The 
next part of the cam profile withdraws the tool obliquely 
from B to C. This withdrawal enables the tool to clear 
the crest 6 of the form in the event of any inaccuracy in 
the tool due to wear or to the nose of the tool being 
slightly convex. During further rotation of the cam 
the tool follows an inwardly inclined straight path from 
C to D, followed by a short parallel movement from 
D to E, which is allowed by a concentric portion of the 
cam profile. The next portion of the cam profile causes 
the toot to move from E to F to form the other flank, 
after which the tool is again allowed to move for- 
ward a short distance from F to G by a concentric 
part of the cam profile. The tool is then moved inwards 
obliquely from G to H, after which it moves forward in 
a parallel direction from H to I. The remaining part of 
the cam profile moves the tool from I to A in forming 
the flank of the next form to its true shape. Thus, in 
passing from one flank of the form to the other and from 
one cutting edge to the other, the tool is, in effect, offset 
in a forward direction to an extent A-E determined by 
the cam so that the form produced at the end of the 
first stage of the operation is thicker than is required. 
This excess is removed during the second stage of the 
forming operation. Before commencing the second stage 
the tool is moved back in relation to the wheel to give a 
side-cut, and at the same time the grinding wheel is 
fed in towards the tool sufficiently to remove the excess 
material left on the right-hand flank 7 of the form. 
In actual practice, the amount the tool is withdrawn 


from B to C is greater than is necessary to provide for | 
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ordinary inaccuracies and wear and greater than the 
amount the tool is moved inwards from G to H. This 
difference is to avoid the full passage of the nose flat of 
the tool across the crest of the wheel. An in-feed of an 
appropriate amount is given by moving the whee! 
towards the tool to the extent required to give the 
correct depth to the finished form. (Accepted Decem. 
ber 28, 1943.) 


RAILWAYS AND TRAMWAYS. 


558,220. Mobile Wagon-Tippler. The British Ropeway 
Engineering Company, Limited, of London. H. F. H. 
Shields, of London, and G. W. Grossmith, of Bristol. (4 
Figs.) February 27, 1942.—The invention is a form of 
tippler which is mobile, and can empty wagons 
by side tipping at any point on either side of a railway 
track. An undercarriage 1 is mounted on a pair of 
bogies which run on a standard gauge track. The 
undercarriage supports a main frame 5 upon which is 
erected the tippler mechanism consisting generally of a 
cradle 6 for a wagon, a transverse rail track 7 to cuide 
the tippler when discharging and returning, and a winch & 
for controlling the cradle and having a winding anda 
capstan drum. Wagons are moved in turn into and out 
of the cradle by means of ramps 12 at each end of the 
tippler. The cradle 6 on which the wagons are held 
consists of a pair of curved girders 13 forming cradle 
ends. These have on their undersides arcuate surfaces 
which roll on the lateral rail tracks 7. The latter extend 
to one side and are inclined slightly upwards. 
each end of the main frame 5. On the side of the main 
frame away from the lateral track 7 is the lifting and 
turning mechanism, consisting of a lattice gantry super 


one at 


structure 9 extending over the cradle 6 and carrying 
pulleys 16 for the operating ropes which are secured to 
the cradle ends 13 and to the winding drum. The rope« 
run in guides on the cradle ends so that the pull of the 


rope is always tangential and produces the rolling action 
of the cradle. To retain a wagon firmly on the cradle 
while being tipped, a top beam 18, longer than the 
longest wagon that can be accommodated on the tipple: 
is carried on arms 19 pivoted to the cradle. When the 
cradle is in the norma] position the beam is held clear 
of the highest wagon to be accommodated. Upon 








(668,220) 


rotation of the cradle the beam 18 is brought by means 
of ropes into contact with the top of the wagon and holds 
it securely on the rails of the cradle. The required 
tension in the ropes is provided by a balance weight 25 
carried at one end of secondary arms 24, to the other 
ends of which the beam ropes are secured. The secondary 
arms 24 are pivoted to the superstructure and rise and 
fall to correspond with the movements of the cradle. 
The ramps 12 consist of short rail-like girders hinged 
to the main frame so as to be movable about a vertical 
and a horizontal axis sufficient to enable their ends to 
engage the railway line irrespective of any change in 
gradient or curve of that part of the track on which the 
tippler is located. The ends of the ramps are tapered and 
channel-shaped to overlie the line and provide for lateral 
positioning. When the tippler has been run into position, 
jacks 26 are used to steady and support the main frame 5 
during operation. The tippler can be moved into position 
by a locomotive, or under its own power by using a rope 
and any convenient bollard. A rope is now attached to 
the first wagon to be tipped and passed round the capstan 
drum incorporated in the winch mechanism, which is 
then operated to draw the wagon up the ramp on to the 
cradle. The winding drum is held stationary during 
this operation. Shortly after the rolling of the cradle 
has commenced, the top beam 18 is brought into contact 
with the top of the wagon to hold it pressed firmly on 
to the track section. When the wagon has been tipped. 
it can be run down the other ramp on to the track and 
the operation repeated with the next wagon. If de- 
sired, the tippler may be moved to a new position for 
each wagon load so as to form a bank alongside but 
clear of the track. A turntable can be incorporated 
in the tippler. All movements of the tippler can be 
effected by means of the capstan drum, thus making it 
independent of any external source of power. (Accepted 
December 24, 1943.) 
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THE FLORIDA-KEY WEST 
OVERSEAS HIGHWAY. 


Av the official opening of the Florida-Key West 


Overseas Highway, on May 16, Dr. Luis Miranda, 


Under-Secretary of State of Cuba, said that the | 
new road was “‘ actually a part of the Pan-American | 
Some account of the Pan-American | 


Highway.” 
Highway System was given in the introductory 


article of the series dealing with the Inter-American | 
Highway which appeared in these columns recently.* | 
The aim of this system is ultimately to provide first | 
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West was a comparatively small naval station, but 
it may reasonably be assumed that great changes 
| have been made in the last few years. It forms one 
| of the outlying defence posts for the Atlantic end of 
|the Panama Canal and an adequate naval force 
| situated there could do much to dominate the Strait 
of Florida and the Yucatan Channel, which are the 
only entrances to the Gulf of Mexico on the shores of 
which many important American cities are situated. 
In the past, the scale of the establishment main- 
tained at Key West may well have been influenced 
by its difficulty of access. It is situated on Stock 
Island, the outermost of a chain of reefs and low 
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Fie. 2. 


class road facilities between the principal towns and 


cities of the Pan-American Union, but to claim that | 


the Florida-Key West Overseas Highway forms part 
of the system is to take a long view. The highway 
connects Florida City, which is situated near the 
southern tip of Florida, some thirty miles south 
of Miami, with the United States naval station 
at Key West. This town is the most southerly 
place in the United States and is only 100 miles 
from Havana in Cuba and the claim that the new 
road to Key West is part of the main system is based 
on the idea that ultimately ferry services will be 
provided across the Strait of Florida to Havana, and 
trom the west end of Cuba to Mexico, about a similar 
distance across the Yucatan Channel. This would 
reduce the length of the present road connection 
between the eastern part of the United States and 
Mexico, via Texas, by more than 1,000 miles. 

It is very possible that these ideas will ultimately 
be realised, but the recent construction of the 
Florida-Key West Overseas Highway had more 
immediate objects in view. Before the war, Key 
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GENERAL View OF FLoripa Keys. 


| islands which extends in a south-easternly direction 
from the tip of Florida. The formation is known 
as the Florida Keys. A map of the islands is repro- 
duced in Fig. 1, on this page, and a photograph of 
the new road, which gives a good general idea of the 
nature of the formation, is reproduced in Fig. 2. It 
has been stated that at one time the military view 
| was held that in the event of invasion these exposed 
islands would be abandoned and probably also the 
greater part of the State of Florida, the southern 
defence line being fixed in Georgia. The construc- 
tion of the new road, for which the Federal Govern- 
ment has paid 75 per cent. of the cost, may be taken 
as evidence that any such views have been aban- 
doned. The new facilities provided will enable a first- 
class naval and military station to be established. 
A settlement has existed at Key West for a long 
period and the place played an important part in 
the Spanish-American war of 1895-98, which led 
to the occupation of Cuba by the United States. 
The island became an independent country in 1902. 
The first physical connection between Key West 
and the mainland took the form of a telegraph line, 


national Ocean Telegraph Company in 1866. This 
was the first survey to be made over the Florida 
Keys. A telegraph line still follows this route and 
connects to the Cuba submarine cable at Key West. 
In 1883, an attempt was made to provide a more 
material connection between Key West and the 
Florida mainland by the construction of a railway, 
and some 50 to 60 miles were completed before 
the project had to be abandoned for lack of funds. 
Matters then stagnated for some years, but when, 
in 1904, the United States Government began opera- 
tions on the Panama Canal, interest in the matter 
revived. The Florida East Coast Railway had 
reached Homestead that year, and it was decided 
to extend it to Key West. Homestead lies alongside 
Florida City, as indicated in Fig. 1. The construc- 
tion of the Homestead-Key West Railway, 128 
miles long, took seven years and nine months and 
cost 20 million dollars. Great difficulties were ex- 
perienced in carrying out the work and many local 
modifications had to be made in the original plans. 
The line was opened in 1912, but had a comparatively 
short useful life as it was largely destroyed during 
the great Miami hurricane of 1935. Damage was so 
extensive that the railway was abandoned. This 
created a serious situation in Key West which by that 
time had grown to a city with a population of some 
| 13,000. Some relief was afforded in the course of 
| the next three years by the construction of a high- 
|way by the State Road Department of Florida. 
| This utilised some parts of the old railway right-of- 
| way but also incorporated relatively primitive 
| country roads on. some of the islands. 

| As already indicated, the new situation created 
|by the present war has greatly increased the 
| importance of Key West, and in 1942 it was decided 
| to complete a modern highway, 22 ft. wide, through- 
| out the entire route. The work carried out in 1936 
|and 1937, after the hurricane, included incorpora- 
tion of the section of the railway between Lower 
Matecumbe Key and Grassy Kay, 14-8 miles long, 
and that between Boot Key and Big Pine Key, 
| 17-3 miles long. This latter section includes a 
| bridge, 7 miles long, which is believed to be the 
longest continuous overseas bridge in the world. 
The old railway structure was modified to some 
extent when the original road was built. These 
two stretches which were incorporated in the new 
road are indicated in Fig. 1. They made up a total 
of 32 miles out of the total length of 140 miles 
of the old road, which, however, included 7 miles of 
narrow wooden bridges and 99 miles of rough and 
winding country roads. The new highway has a 
total length of 123 miles, 17 miles shorter than the 
original road, the reduction in length being mainly 
attained by the change of location on Key Largo at 
the eastern end and on the chain of islands in the 
west. The position of the old road is indicated by 
dotted lines in Fig. 1. The new road follows the 
right-of-way of the railway to a greater extent than 
did the old. 

Owing, no doubt, partly to war conditions, and 
partly to the somewhat speculative nature of the 
work, few tenders were received from contractors 
in response to the specifications issued for the 
construction of the road, and the offers were in 
general considered to be too high, so that an impor- 
tant part of the work was undertaken directly by the 
Florida State Road Department, which worked in 
conjunction with the Federal Public Roads Admin- 
istration. Two sections of road were built by 
Groves, Lundin and Cox, of Minneapolis, and 
20 bridges were constructed by the Cleary Brothers 
Construction Company, of West Palm Beach. The 
State Road Department built three bridges. The 
sections constructed by the State were the first 
20-2 miles from Florida City to the right-angle bend 
on Key Largo, and the 26-3 mile stretch at the 
western extremity connecting Big Pine Key with 
Stock Island. This part included 19 bridges rebuilt 
by Cleary Brothers. The same firm also con- 
structed a new bascule bridge connecting Key 
Largo with the mainland. Groves, Lundin and 
Cox constructed the 30-7 mile stretch between 
the right-angle bend on Key Largo and Lower 
Matecumbe Key and the 11-7 mile section con- 
necting Grassy Key and Boot Key. The former of 
these two portions includes the three bridges built 














the route for which was determined by the Inter- 
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Fie. 3. Part or CoMPLETED 


For practically its entire length the new road 
follows the right-of-way of the abandoned railway. 
The old railway roadbed was formed by a con- 
tinuous bank, which had been made by dumping 
a layer of oolitic limestone 1 ft. to 2 ft. thick over 
wet marl. The bank had dried out and become 
very stable in the course of years and formed a 
suitable foundation for the new road. It had to be 
raised and widened sufficiently to provide a 22 ft. 
road with a 7 ft. wide shoulder at each side. The 
new fill consisted mainly of oolitic limestone, but 
in some places marl was used. The material was 
obtained from the adjacent parts of the right-of- 
way by means of draglines or from borrow-pits 
located near the water’s edge. Grading operations 
were interfered with to some extent by old trestles, 
which had been incorporated in the railway embank- 
ment. This had been largely constructed by de- 
livering wet marl from bottom-dump cars working 
along the trestle, which was buried during the 
operation and left in place. To ensure the stability 
of the widened embankment and enable proper 
bonding between the old and new material to be 
obtained, it was necessary to remove this old 
timber work. Any piles which were incorporated 
in the trestle were cut off 2 ft. below the finished 
grade and bevelled so that they would not offer 
any obstruction to natural settlement. 

The borrow pits from which most of the oolitic 
limestone was obtained were located about 5 miles 
apart. The limestone was frequently covered with 
a few feet of marl and was saturated and relatively 
soft when first quarried, but hardened on exposure 
to the air. It was usually broken up by underwater 
blasting and recovered by means of draglines. The 
material was then transported to site by dump- 
ing trucks of which some 92, in all, were in use. 
The stone was spread on the banks in 1-ft. layers 
by graders. After the sub-base had been con- 
structed in this way it was thoroughly compacted 
by rollers and also by the passage of the haulage 
equipment. The 22-ft. roadbed was then formed. 
This consisted of an 8-in. compacted layer of oolitic 
limestone and Key rock obtained from the borrow 
pits. The material was applied in two layers, the 
first about 6 in. thick. This was passed over by 
10-ton and 12-ton rollers which reduced it to 4 in 
and broke up the larger stones. A second 4-in. 
layer was then added and the material was scarified 
to a depth of 6 in., water being supplied in large 
quantities. Further rolling then reduced the total 
thickness of the surface layer to 8 in. After allow- 
ing some ten days for the material to dry out an 
asphalt surface was laid, finished with j-in. crushed 
rock rolled to a smooth finish. A view of part of 
the completed road is given in Fig. 3 on this page. 
A part of the old, narrow, winding road can be seen 
on the left. 

The 7 ft.-wide shoulders on each side of the road 
were surfaced with oolitic limestone spread by hand. 


The slopes of the embankment were surfaced with 
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a few inches of marine marl which it is expected | continuous fences, erected by the railway company. 
will encourage the growth of vegetation. In many | These are still in place and have been retained, but 
places, the bank is exposed to wave action and, in | additional protection has been afforded by construct- 
suitable localities, a heavy stone apron has been| ing a second wall outside them from old railway 
constructed from a few feet above normal tide level | sleepers set some 5 ft. deep into the ground. Fig. 4, 
to the toe of the slope. In other places, the embank- | opposite, shows the old railway protective wall 
ment was protected by timber splash-boards, or | on the left and the new wall on the seaward side of 
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THE FLORIDA-KEY WEST HIGHWAY. 


Fie. 8. View Looxine aALona CoMPLETED BRIDGE. 


Fie. 9. BascuLe BripGe OvER JEWFISH CREEK. 








Fia. Trwper BRIDGE OVER TEATABLE Key RELIEF CHANNEL. 


10. 
it. In other cases a new timber protection has been | to 14 ft. 6 in. A continuous trough 3 ft. deep was 
constructed. This consists of a double thickness of | formed above the arches by the spandrel walls. 
|-in. board driven into the toe of the bank with | This was filled with limestone ballast on which the 
pneumatic hammers and connected at the top with | railway track was laid and which had become very 
a 2-in. by 6-in. and two 2-in. by 4-in. continuous | hard in the course of years. In order to obtain 
stringers. Where the depth of ground over the | sufficient width for the roadway, 12 in. wide-flanged 
rock formation was not sufficient to permit driving | I beams, 23 ft. 8 in. long were laid across the bridge 
the timbers, 8-in. by 8-in. posts were grouted into | at 10 ft. 6 in. centres. They were set in notches 
the rock, the stringer of the splash boarding being | cut in the old spandrel walls and concreted in. 
connected to them at the top. The centre of the beams rested on the existing 

The greater part of the bridges on the road are | ballast fill from which the sleepers and rails were 
old railway structures modified to suit. They | removed. A view of one of the bridges showing 
consist of a series of plain circular arches built in | the beams in place is given in Fig. 11, on page 270. 


with curbs at their outer edges which carry concrete 
handrails. These can be seen in Fig. 5 and are 
well shown in the view looking along the deck of 
one of the completed bridges given in Fig. 8, on 
this page. Drainage holes 4 in. in diameter are 
formed just inside the curb at each side of the 
bridge. They are spaced midway between the 
steel beams. The cantilever slabs are secured to 
the spandrel walls by #-in. bolts at 5-ft. centres. 
Transverse expansion joints, } in. wide, filled with 
bitumen are provided at every second beam. For 
the intermediate joints, the slabs are butted and 
provided with a bitumen-sealed surface groove. 
The longitudinal construction joints are similar. 
In connection with this arrangement of deck slabs, 
it may be noticed that the section of roadway 
illustrated in Fig. 2, has a central longitudinal joint. 
No specific information is available regarding this 
form of construction but apparently in this case 
the side slabs were formed wide enough to meet at 
| the bridge centre. 

| Owing to the very exposed situation of these 
bridges, exceptional care was taken for the pro- 
tection of the steelwork. The beams were delivered 
to site unpainted and were sandblasted all over in a 
temporary works yard. The portion of each beam 
that would ultimately occupy a position inside the 
spandrel walls, and would be inaccessible, was then 
covered with an asphalt primer paint and the 
exposed ends were treated with a protective bitu- 
minous paint. After the elapse of 24 hours to allow 
these materials to set, the beams were placed in a 
drying kiln and subjected to a temperature of 
|about 150 deg. F. for several hours in order to 
| drive off all surface moisture. From the kiln, they 
| were carried by a conveyor to waterproofing benches, 
on which the portions of the beams which would 
| be buried were given three coats of asphalt inter- 
spersed with two layers of asphalt-impregnated 
| fabric. The exposed ends were given another coat 
of the bitumen primer. After a few days to allow 
| for drying, the beams were placed in position on the 
bridge by a travelling crane, particular care being 
taken not to tear the waterproof fabric. Finally, 
| the exposed ends were given two coats of black 
enamel. The notches in the spandrel walls in 
| which the beams were set were lined with three 
|layers of canvas and red lead, and the whole 
| arrangement was sealed with concrete. 

The most important entirely new bridge on the 
| highway is the 100-ft. span double-leaf bascule 
bridge over Jewfish Creek. This is the 
| between Key Largo and the mainland. As shown 
|in Fig. 1, the old road bridge, a timber structure, 
was situated some miles farther to the east. The 
| relocation of the road, taking it over the new 
bridge, has effected a saving of about six miles. 
The bascule bridge, which, as already mentioned, 
was built by the Cleary Brothers Construction Com- 
pany, of West Palm Beach, is illustrated in Fig. 9, 
on this page. It provides a 26-ft. roadway. The 
| distance between the trunnion centres is 118 ft. 6 in., 
and the counterweight tail structures are each 
18 ft. long, so that the total length of the moving 
bridge surface is 154 ft. 6 in. Additional length is 
added to the complete structure by two 35-ft. 
reinforced-concrete girder approach spans. The 
piers are relatively complicated structures as they 
house the bascule-operating machinery. They were 
built inside steel-sheet pile cofferdams. Concrete 
from the mixing plant, situated on the bank, was 
applied to the work by 1 cubic yard dump buckets 
handled by a crane. The forms for all exposed 
surfaces were lined with plywood. The inner and 
outer faces of the piers, after completion, were 
given five coats of water-gas tar and a sealing coat 
of fluxed refined tar. 


The steelwork for the bascule leaves was erected 














concrete without reinforcement. The mixture used 
is stated to have been cement, limestone and sand 
mixed with salt water, but arches, although 30 years 
old, were found to be in good condition. A cha- 
racteristic view of one of the bridges in its modified 
form is given in Fig. 5, opposite. Altogether 19 
of these bridges were incorporated in the road. 
They varied in length from 34 ft. to 4,433 ft., and 
had a combined length of 21,000 ft. The arches 
varied in span from 25 ft. to 31 ft. and the outside 
dimensions over the spandrel walls from 12 ft. 10 in. 


After the beams had been fixed, the space above the | by a steam derrick mounted on a barge. The most 
arches was filled with broken limestone as shown in | difficult part of the operation was the insertion of 


Fig. 12, on page 270. 

Drawings showing the completed arrangement of 
the reconstructed bridge are reproduced in Figs. 6 
and 7, opposite. The central portion of the road- 
way is surfaced with a reinforced-concrete slab 
8 in. thick and 11 ft. 6 in. wide bedded on the 
fill. At each side reinforced-concrete slabs, 9 in. 
thick, are cantilevered out and supported by the 
projecting ends of the beams. They are formed 





|the trunnion shafts, 16 in. in diameter and 8 ft. 
long, into the steel collar bolted to the trunnion 
girders. These had been machined to a tolerance 
of 0-001 in. and three of them were got into position 
without much trouble. For the fourth, however, 
half a day was spent in getting it within 1} in. of 
the seating. Various methods of getting it into 
position were tried the next day without success, 
but .t was got home on the third day by pumping 
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ice-water through the 2-in. centre hole in the shaft 
for three hours and at the same time heating the 
collar. In order to reduce the quantity of critical 
material required, the flooring of the bridge is 
made from timber, but the design is based on the 
assumption that this will ultimately be replaced by 
I-beam steel flooring. All exposed steelwork is 
protected by one coat of red-lead paint and two 
coats of black-graphite paint. 

A view of one of the three timber bridges, con- 
structed by the State Road Department, on the 


HYDRAULICS RESEARCH 
IN THE UNITED STATES. 


(Concluded from page 235.) 


SHARPLY contrasting with the predominance of 
minute effects of fluid motion, exemplified in many 
of the foregoing papers, are the large-scale pheno- 
mena of wave motion, which are the subject of a 
group of contributions to the Conference embodying 
Key Largo-Lower Matecumbe Key section, is| information of general interest. The first of these, 
reproduced in Fig. 10, on page 263. The positions| by Martin A. Mason of the United States Beach 
of the bridges are indicated in the map, Fig. 1.| Erosion Board, deals with the experimental study 
The Tavener Creek and Snake Creek bridges each | of oscillatory waves, and notes, in the introductory 
consist of 42-ft. concrete deck-girder spans carried | survey, that observations of actual ocean waves 
on timber piles. The former has six 15-ft. approach | have been limited to measurements of translational 
spans, and the latter ten. The Teatable Key relief velocity, length, height, and periodicity. Only 
channel bridge consists of fifteen 15-ft. spans/| recently has knowledge become available regarding 
without the long central span. It is this latter| the shape of ocean waves and the depth to which 
bridge which is illustrated in Fig. 10. In each | the surface disturbance extends. 
case the long spans are carried by concrete piers,| For laboratory studies by the aid of a wave tank, 
and the 15-ft. spans by five-pile timber bents with | the Beach Erosion Board has found that a quarter- 
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extend over a greater width. Development of the 
analogy leads to the correspondence between the 
Mach and Froude parameters as criteria appropriate 
to the respective fluids, and against this background 
is presented a theoretical treatment of standing 
waves normal to the direction of flow, the ripples 
associated with flow of water alongside curved walls, 
and the effects of sharp corners and contractions in 
open channels. Principles of channel design to 
obviate undesirable standing waves are based on 
the theoretical work, and the conclusion is drawn 
that, since the characteristic effects of boundary 
shape on the surface patterns of standing waves 
can be demonstrated experimentally, the further 
application of the theory to the cure of troublesome 
standing waves encountered in engineering practice 
can be undertaken with substantial certainty of 
valuable results. 

Waves on a still larger scale, occurring in the 
atmosphere, form the subject of a paper by Harry 
Wexler, of the United States Weather Bureau, which 
is mainly of interest to meteorologists. It offers 
little material for direct application in engineering, 





concrete caps. All the bridges are founded on | circle scoop, operated by a double eccentric mech- 
stable rock in which it was necessary to punch| nism, satisfies best the conditions for the formation | 


but is worth mentioning for its bearing indirectly 
on the effects of atmospheric turbulence in modifying 


holes to obtain the necessary penetration for the | 
piles. The holes were driven by a steam pile-driver 
mounted on a barge, and in order to avoid the neces- | 
sity for frequent lateral movement of the vessel 
the holes were driven in a line running the length | 
of the bridge instead of the five holes for the five- 
pile bents being dealt with in groups. After the 
rock had been pierced, the treated wooden piles, | 
which varied in length from 27 ft. to 40 ft., were | 
driven to refusal. Each pile bent was finished with 
a 12-in. by 12-in. concrete cap. Temporarily these | 
carried 6-in. by 6-in. timber stringers, which were | 
used to support the forms for the concrete deck. 
The concrete piers for the 42-ft. spans were built 
inside steel-pile cofferdams. 


| 
| 
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The Ship You Will Command. By Joun P. TAYLOR. | 
London: George Allen and Unwin, Limited. [Price 
Ts. 6d. net.) 


|of xylol and butyl-pthalate, approximately in the | 


of a uniform series of waves wherein is achieved the | evaporation measurements from large outdoor water 
fundamental requisite that the water-particle dis-| Surfaces. The latter subject is one in which water. 
placements are in phase. For the dissipation of the | Supply undertakings are concerned. In attempting 
wave system at the end of the tank remote from the | to treat it analytically, C. W. Thornthwaite, of the 
wave generator, no completely satisfactory mode of United States Soil Conservation Service, asserts 
absorption has been discovered, though reasonably | that the process of turbulent mixing of evaporated 
acceptable performance is obtained from a permeable | Water vapour with air currents adjacent to the 
beach set parallel to the wave fronts, and having a| Water surface is so much more effective than 
slope of about 25 deg. Apparatus for measuring molecular diffusion in transporting water molecules 
wave profiles consists of a pair of wire electrodes | that it may be considered to be almost wholly 
connected to a recording oscillograph, the circuit | responsible for evaporation. In consequence, the 
characteristics being adjusted so that variation of | Structure of the natural wind, the effects of topo- 
current flow is proportional to variation in water | gtaphical features on the ground in creating and 
level. An alternative, and very accurate, method | determining turbulence, and the meteorological 
is to photograph the wave profile against a grid conditions tending to produce vertical air currents, 
background, which serves not only for profile | are all important subjects for investigation relative 
records, but can also be used, by the aid of injected |to their bearing on evaporation. Along these 
drops of immiscible fluid, to determine the velocities lines, the author develops a mathematical expression 
and travel paths of the individual particles consti-| for the rate of evaporation and refers to field in- 
tuting the wave. The drops employed are a mixture | Vestigations carried out to check his theories. 

The effects of large-scale turbulence in water form 
proportions 1 to 3, coloured by the addition of zinc | the subject of a statistical study, by A. A. Kal 
oxide, anthracine or ink, and adjusted to the density | inske, of lowa University, in which special attention 
of the water at the time of observation. On the/|is paid to the transport of sediment as a result of 
‘turbulence in rivers and open channels. In such 


Some 40 years ago, the late Admiral Sir William | full scale, wave measurements present much greater | 
Kennedy gave to his autobiography the title | difficulty, but equipment with this object is being | 
Hurrah for the Life of a Sailor !, thereby prejudicing | developed with promise of greater success than has 
to a considerable extent what was really a most | been achieved hitherto. Among them is the high- 


connections, the importance of turbulence is exem- 
plified by the fact that it can produce local velocities 
greatly in excess of the average speed of flow. 


informative book. It is to be hoped that the title 
of Mr. J. P. Taylor’s admirable survey of the 
organisation, history, functioning and _ possible | 
future of the British mercantile marine will not 
cause any potential reader to pass by the book 
under the impression that it is a mere popular 
sketch, for it is much more than that. On the 
initial framework of some talks to the cadets of 
the training ship Worcester, and others prepared | 
as B.B.C. broadcasts, Mr. Taylor has written a 
book which, in its particular sphere, is as practical | 
in outlook as, for instance, Walton’s classic Know 
Your Own Ship. Its theme, indeed, might be 
summarised as “ Know your own shipping com- 
pany,” except that he has included also a good deal | 
that comes within the province of the naval archi- | 
tect. The aim is to show that there is much more 
in successful ship operation than the efficient 
operation of the ship herself; that economic prob- 
lems of which the officers—even the captain—and | 
certainly the crew, and the passengers, if any, may 
be unaware, have their influence on the design of 
the ship and of her propelling machinery, the speed 
required on particular routes, the arrangement of 
the accommodation, the purchase of stores, and a} 
score of other matters, none of which the owner can 
afford to ignore under modern highly competitive 
conditions. A knowledge that such limiting factors | 
exist should go far to reconcile the ship’s officer, of 
whatever rank or specialist grade, to what might | 
otherwise appear to be purely arbitrary decisions | 
of those in authority ; and the survey afforded by 
this book, while necessarily no more than an outline 
of the field that it covers, indicates with admirable 
clarity the direction in which the search for more 
detailed information should be pursued. 


frequency echo sounder, similar to that now in| Without, therefore, consideration of the turbulence- 
general use on ships, but employed in reverse. The | producing agents, of their size, shape and distribu- 
transmitting and receiving units are mounted on | tion, and of the size and dissipation of the eddies they 
the bottom of the sea, and the signals are reflected | create, any study of sediment transport, heat trans- 
from the undulating water surface. This idea was | fer, river pollution, or any of many similar hydraulic 
accidentally discovered several years ago in the| problems must be incomplete. In developing his 
course of experiments to develop the normal echo | analytical treatment, the author deals in turn with 
sounder, which were being conducted in the English | the intensity, scale, and mixing characteristics of 
Channel off Dover. In the -view of the author, | turbulence, and notes the important influence of the 
investigation of the phenomena of natural waves | free water surface upon the phenomena associated 
produced by wind is of primary importance, and | with turbulent flow in open channels. 
should have precedence over mathematical analyses,| Effects of a somewhat related sort have a bearing 
laboratory studies and hypotheses concerning the | on the behaviour of a density current, which may be 
inter-relation of the variables involved in sea waves. | defined as a gravity flow of a liquid or a gas through, 
Waves of a more readily definable character, and | under, or over a fluid of slightly different density ; 
more susceptible to mathematical and experimental | and are exemplified by the movement of clouds and 
treatment, are the subject of a paper by Arthur T. | dust storms through the atmosphere, the outflow 
Ippen, entitled “‘Gas-Wave Analogies in Open- | of fresh water from an estuary into the sea, and the 
Channel Flow.” They are the so-called standing | flow of sediment-carrying or relatively warm streams 
waves which occur in hydraulic open channels when | into a lake or reservoir. Robert T. Knapp, another 
speeds of flow are large and obstructions or changes | member of the Soil Conservation Service, has studied 
of direction are present in the fluid boundaries. The | the mixing characteristics of density currents, and 
paper summarises the general results of theoretical | their effect on the turbulence structure of the 
and experimental investigations of these phenomena | associated flow, both from natural examples with 
with the object of enabling engineers to improve | special reference to the dynamics of land erosion, 
the design of high-velocity hydraulic structures.|and by the aid of laboratory experiments with 
Attention is first directed to the analogy between | visible currents in transparent tanks. The results 
the supersonic flow of gases and the supercritical |of such work have revealed the importance of the 
flow of water, as exemplified by the similarity of | decrease in gravity force acting on the density 
the pressure-wave patterns created by a bullet | current due to the buoyancy of the surrounding 
travelling through air and a bridge-pier fixed in a/| fluid, and of the consequently preponderating influ- 
river. The difference between the two cases is| ence of inertia forces. The paper deals with the 
apparent only from the facts that the shock waves | conditions governing the characteristics of the 
originating at the sharp tip of the bullet are visible | formation, propagation and stability of waves at 
as thin lines typical of shock waves in a gas, whereas | the interface between the density current and the 
shock waves or standing wave-fronts in water | surrounding fluid, and the factors influencing inter- 
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facial mixing which lead to the gradual dispersal 
of the density current into the ambient fluid. As 
the outcome, it becomes possible to indicate remedial 
measures for practical engineering problems in- | 
volving undesirable effects of density currents. 

The importance of sediment transport in field | 
hydraulics is further illustrated by a group of papers 
specifically directed to various aspects of this subject. 
The first of these, in logical order, is by W. C. 
Krumbein, of Chicago University, and deals with the 
fundamental attributes of sedimentary particles. 
From the standpoints of both hydraulic engineering 
and geology, the geometrical, chemical and mechani- 
cal properties are of major importance; and the 
author, having reviewed existing knowledge on the 
mutual interaction between these properties and the 
phenomena of abrasion, solution and selective trans- 
port in fluid media, is led to recommend that statis- 
tical methods should be more generally employed | 
than is done at present for analysing the composition, 
porosity, and physical properties of mineral aggre- | 
gates. In a paper on the measurement of sediment | 


transportation, E. W. Lane deals primarily with the 


distribution of sedimentary beds in fluid streams, the | 
different modes of particle movement, and the | 
relative merits of sampling techniques used for | 
practical measurements of sediment transport in 
streams and rivers. Both this paper, and an 
approximate mathematical treatment of the effect 
of turbulence in retarding the settlement of par- 
ticulate matter suspended in fluid streams, form a 
useful introduction to an account, by H. A. Einstein, 
of the Soil Conservation Service, of field measure- 
ments of the movements of bed-load material in a 
rapid stream. The practical results compare closely 
with the deductions drawn from a formula developed | 
by the author in terms of the rate of water flow and | 
the roughness of the bed of the stream. Thus a 
simple and rapid experimental method is made | 
available for predicting the consequences of proposed | 
changes in the condition of natural streams, hence | 
permitting the systematic planning of river correc- 
tion works, soil conservation, and flood-control | 
programmes where coarse sediment is the pre-| 
dominant factor. 

The concluding paper in the symposium, by Hel- | 








met Landsberg and N. Allen Riley, two geologists at 
the University of Chicago, deals with the related | 
problem of the influence of winds on the transporta- 
tion of sand over a dune bordering the shore of Lake 
Michigan. It describes a field study in which mea- | 
surements of the speed and direction of the wind, | 
and of the vertical and horizontal distribution of 
these factors, were conducted in relation to observa- 
tions of the properties of the blown sand and the | 
ensuing alterations to the contour of the sand dune. | 
The effects of particle-size distribution and humidity 
of the sand were studied and some interesting results 
obtained relative to the quantitative distribution of | 
sand transported, under various conditions of wind, 
in relation to height above ground level. The | 
figures deduced for the rate of mass transportation 
of wind-blown sand are striking and clearly indicate | 
the value of this and similar studies in contributing 
to the solution of coast and soil erosjgn problems. 

Regarded as a whole, the proceedings of this 
Second Hydraulics Conference reveal a consistently 
high standard both of the work done and of the 
scientific manner in which problems of obvious 
practical importance are approached. Particularly 
impressive are the extent and variety of the experi- 
ments conducted in hydraulic laboratories, the value 
evidently attached to fundamental hydraulics, and 
the development of theoretical treatment concur- 
rently with empirical results. The need for a wider 
and more generous recognition of the potential con- 
tribution of research to the future progress of 
hydraulic engineering in this country is not the 
least valuable conclusion to be drawn from this 
stimulating account of American work. 








BorLeR FEED WATER REGULATION.—We are asked to 
state that reprints of the paper, “‘ Boiler Feed Water 
Regulation,” read by Mr. H. Hillier, O.B.E., M.I.Mech.E., 
M.I.Mar.E., technical director of Messrs. G. and J. Weir, 
Limited, Cathcart, Glasgow, S.4, before the Institute of 
Marine Engineers in May, are now available. Requests 
for copies of the reprint, which includes the discussion on 





the paper, should be sent to the firm at the address 
given above. 
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THE BASIC-LINED CUPOLA.* 
(Continued from page 225.) 
Aw allowance of } in. to the foot is made for expansion 


| of the stabilised dolomite (the actual expansion is 


1-5 per cent.) and an appropriate space is left between 
the ramming and the shell or the backing firebricks. 
Asbestos, slag wool and asbestos sheeting can be used 
for this purpose. The sheeting is used to hold the wool 
in position as ramming proceeds. No expansion allow- 
ance is made immediately above the tuyeres, and this 
space is rammed solid for a height of 12 in., then the 
expansion allowance is continued. If the expansion 
allowance were continued from the tuyere level, the air 
blast might circulate behind the lining and disintegrate 
it. The lining is taken to the top of the combustion 
zone, and no neutral course is n between the top 
of the lining and the firebricks of the shaft. The 
bottom is put in with sand, according to normal 
practice. The time required for the installation of a 
lining depends on the facilities available, but the time 
required for a cupola of 36-in. bore is of the order of 
10 hours. 

The cupolas in which the first monolithic basic linings 
were used have holes drilled into the shell to facilitate 
drying. As stabilised dolomite is air setting, a period 
of air drying is essential, so that the maximum strength 
may be developed. Experiments have shown that the 
air-drying period should be of the order of 24 hours. 
With a lining 9 in. thick, heating by coke or gas is then 
required for a further 24 hours, following which the 
cupola is ready for service. One lining has actually 
been in use after a total of 12 hours drying. Although 
no detrimental effects were observed, the practice is 
not considered advisable. The stabilised-dolomite 
material used for repairs to the lining is mixed in a pan 
mill with 18 per cent. water. It should be used as 


TABLE II.—Stabilised-Dolomite Bricks. Chemical 
Analysis (Typical Sample). 


SiO>. | Feo0s. 





| 
AlpO3. CaO. 





| MgO. 





15-1 | 3-2 | 2-0 | 39-1 | 40-6 





Hydration resistance.—Withstands 24 hours’ boiling in water. 
Porosity.—20 per cent. Bulk density. —2-71 gm. per milli- 
litre (169 Ib. per cubic foot). § le gravity.—3-39. Cold 
ea (tested on end).—Over 8,000 Ib. per square inch. 
Permeability.—0-10 cgs. units. After contraction (2 hours at 
1,500 deg. C.).—0-4 per cent. riness-under-load (25 Ib. 
per square inch maintained 2 hours at 1,500 deg. C.).—5-0 per 
cent. subsidence. Refractoriness-under-load (50 Ib. per square 
inch, rising temperature).—Initial softening, 1,460 deg. C.; 
rapid softening, 1,510 deg. C.; failure, 1,650 deg. C. Thermal 
expansion (20 deg. to 1,000 deg. C.).—1-3 per cent. Thermal 
conductivity (700 deg. C. mean).—15-2 B.Th.U. per square foot 
per inch per hour per degree F. Specific heat.—0-25. 
quickly as possible, since it also possesses hydraulic 
setting properties which are accentuated by the fineness 
of the material. 

The life obtainable from a stabilised-dolomite mono- 
lithic lining is imporant, because the cost of materials 
and installation is several times as great as that of a 
firebrick lining. The information so far available on 
lining life applies only to cupolas worked in such a 
way that desu!phurisation is obtained, i.c., with a 
minimum of oxidation. Under these conditions a 
cupola melting metal of ultimate composition :—total 
carbon, 2-80; Si, 1-50 per cent., gave a lining life in 
the combustion and melting zones, of from 12 to 16 
weeks, equivalent to a total metal throughput of 
2,000 tons. The lining in the well withstood 26 weeks’ 
operation, during which approximately 4,000 tons of 
metal were melted. Under these conditions the con- 
sumption of patching material is similar to that of 
ganister in an acid cupola engaged on similar service, 
and is of the order of 60 Ib. per ton of metal melted. 

Observations on stabilised-dolomite linings have 
shown that in the combustion zone there is a cracking 
and “tendency to flake” of the working face. This 
may be due to shrinkage spalling or to inadequate 
expansion allowance, although it is felt that the latter 
is extremely unlikely. Owing to the high refractoriness 
of the material, only a slight thickness of the lining 
sinters (} in. to } in.), and it is thought that the cracking 
phenomenon is due to differences in properties between 
the sintered working face and the rear portion of the 
lining. The lining ultimately fails apparently owing to 
lack of strength in the back portion of the monolith. 

After a certain period of working, the material 
appears to lose its intergranular cohesion, particularly 
in the unsintered area approaching the shell. It is 
thought that this may be caused, in the first place, by 
contraction cracks which appear on the working face 
of the lining almost immediately the cupola is dropped 
after a day’s run. Each crack may extend through 
the fused and sintered areas reaching the base material. 





* First Report on the Basic Cupola by the Melting 
Furnaces Sub-Committee of the Technical Committee, 
presented at the 41st annual meeting of the Institute of 
British Foundrymen, held at Manchester, on Saturday, 
June 10, 1944. Abridged. 





After patching and subsequent operation, the cracks on 
the working face are able to fuse over with the patching 
material, but the cohesion between the grains may have 
been permanently impaired. In the well, there is 
cracking of the working face, but to an extent less than 
in the combustion zone. It is thought that slag pene- 
tration and seasoning of the lining is responsible for this 
difference. The resistance of the lining to attack by 
basic cupola slag is very good. 

The life of a cupola lining is governed to a con- 
siderable degree by the general resistance of the patch- 
ing material, and it may be that improved service will 
be obtained by improvements in the patching. The 
properties of a satisfactory cupola patching material 
are: low drying shrinkage; low firing shrinkage ; 
adequate plasticity for application to the cupola walls ; 
refractoriness (although a high refractoriness is neces- 
say, a wide fusion range is required to enable fritting 
to occur without danger of actual melting); and high 
dry strength for resistance to abrasion before fritting 
takes place. Stable-dolomite materials have no natural 
plasticity and, consequently, must be finely ground so 
that the requisite plasticity may be obtained. Owing to 
the fine grading, the material has a high firing shrinkage. 
Experiments are in progress to minimise the firing 
shrinkage without impairing the plasticity. Further 
experiments are in progress to improve the plasticity 
of suitably graded, high packing density material by 
the addition of plastic clay. Alternate patching 
materials may also be investigated, such as serpentine- 
stabilised dolomite, serpentine-magnesite mixtures, etc. 

In one instance a basic cupola has been lined with 
chrome magnesite bricks from the top of the well 
upwards to a height of 4 ft. 6 in. above the tuyeres. 
The lining in the well was of stabilised-dolomite 
monolith. Two courses of bricks were used, making 
a lining thickness of 9 in. This lining gave excellent 
results in service, and patching consumption using 
stabilised dolomite patching was of the same order 
as that with a stabilised-dolomite monolithic lining. 
Details of total life are not available, but after daily 
use for four months the backing layer of bricks was 
still in good condition. 

A complete lining of stabilised-dolomite bricks, the 
properties of which are detailed in Table II, has been 
used, including the well and extending to a height of 
4 ft. 6 in. above the tuyeres. An expansion allowance 
was made between the shell and the first course of 
bricks, asbestos steam-pipe lagging being used to a 
thickness of } in. This lining showed an appreciable 
improvement over rammed stabilised dolomite. Initial 
erosion was small, being indicated by a 30 per cent. 
reduction of patching material required for the first 
week’s run. By the end of the third week of operation, 
however, the normal amount of patching material was 
necessary for repairs and averaged about 63 Ib. per ton 
of metal melted. There is no evidence to show that 
the spalling tendency of basic bricks has any detri- 
mental effect on the performance of the lining, although 
cracks immediately develop after the furnace is dropped 
each day. 

Cupola Melting of Ferro-Manganese.—In the manu- 
facture of manganese steel by the converter process it 
is usual to melt the ferro-manganese in a small cupola 
or cupolette. The erosion of an acid lining is severe, 
and even when using firebricks containing 40 per cent. 
to 42 per cent. alumina the wear is such that the lining 
in the combustion zone requires renewal after a melt 
of eight hours. A monolithic stabilised-dolomite lining 
was installed in the well and combustion zone of a 
cupolette engaged in this service to ascertain whether 
an improved life would be obtained and also the effect 
on manganese loss during melting which,in an acid- 
lined furnace, averages 6-5 per cent. 

After one day’s use, an even wear in the well and 
melting zone of some 1} in. had taken place, against 
3 in. to 4 in. in a firebrick lined shell. The lining was 
repaired, using stabilised-dolomite cement. The furnace 
was then used again for two days’ full production, 
without dropping the bottom. No fluxes were used at 
any time during this period. Results of tests seemed to 
indicate that no appreciable loss of either manganese or 
phosphorus had occurred. The wear after two days’ 
run was only slightly in excess of that found in a brick- 
lined shell after one day’s run. The only serious wear 
was in the well, and this was attributed to the action 
of the liquid ferro-manganese upon the ganister in the 
breast. The acid slag resulting from this action would 
be raised and lowered in the well as metal was collected 
and tapped. 

It seems improbable that with the quantities of man- 
ganese and carbon present in ferro-manganese, any 
dephosphorisation can be obtained and the results at 
present available show no appreciable difference in 
manganese loss between acid and basic melting. The 
possible advantage of a basic-lined cupolette for ferro- 
manganese melting appears to be in the field of a 
reduced refractory cost, with savings in repair time anc 
labour. Labour costs for lining a shell with firebricks, 
and for ramming a shell with the basic material are 
about the same. 

(To be continued.) 
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DIESEL-ELECTRIC SHUNTING 
LOCOMOTIVE FOR THE 
L.N.E. RAILWAY. | 
| 
| 


DIESEL-ELECTRIC SHUNTING LOCOMOTIVE; L.N.ER. 


MR. EDWARD THOMPSON, 0O.B.E., M.I.MECH.E., CHIEF MECHANICAL ENGINEER. 


Tue Diesel-electric shunting locomotive illustrated 
in Figs. 1 to 3, on this page, which has been constructed 
by the London and North Eastern Railway at its Don- 
caster Works, is intended for normal shunting duties 
but is also arranged so that it can be used as a mobile 
power station. The company having decided that 
the 350 brake horse-power Diesel-electric shunting 
locomotives which have been running on the London, 
Midland and Scottish Railway for some years, have 
established their capacity to do all the work of a 
normal shunting yard in this country, are, therefore, 
building four of this type of locomotive which, with 
the exception of the mobile power-station facilities, 
closely follow the mechanical portions of the L.M.S. 
locomotives in outline, though many standard L.N.E.R. | 
details are incorporated. The Diesel-electric equip- | 
ment is in nearly every respect standard with that of | 
the latest L.M.S. locomotive. 

The side view of the L.N.E.R. locomotive given in 
Fig. 1, will make it clear that it is of the six-wheeled 
rigid-base type. The total wheel-base is 11 ft. 9 in., 
the two axles nearest the cab being 6 ft. apart. The 
frame has a total length of 25 ft. 7 











7 in., and the length 
over the buffers is 29 ft. 1 in. The extreme width, | 
over the footplate at the cab, is 9 ft. and the height, | 
from rail to the top of the cab ventilator is 12 ft. 6 in. | 
The wheels are 4 ft. in diameter on the tread. The | Fic. 1. 
starting tractive effort, which can be maintained up | 
to a speed of 2 m.p.h., is 32,000 Ib. The maximum | 
speed is 20 m.p.h. and the weight, in working order, 
is 51 tons. The weight when light is 47 tuns 
3 ewt. The fuel oil capacity is 580 gallons, of which 
500 gallons is carried in the main tank and 80 gallons 
in the service tank. The radiator is water-cooled 
and has a capacity of 75 gallons. The roof is partly 
of the sliding type, as will be evident from Fig. 2, | 
which also shows the side doors open. 

The engine, which is of the six-cylinder compression- | 
ignition type, develops 350 brake horse-power at 
680 r.p.m. It is mounted on the frame on three-point 
suspension and is coupled directly to the generator, 
while it drives the auxiliaries, namely, an air com- 
pressor, exciter-blower, and a radiator fan, by means of 
belts. The generator supplies two traction motors 
at a voltage which varies up to a maximum of 
about 600. From the view of one of the traction 
motors given in Fig. 3 it will be clear that transmission 
to the axle is through double-reduction spur gearing. 
The generator has a double-wound armature so that, 
when required, a supply can be obtained for industrial 
purposes on either a two-wire or three-wire system 
at 500 volts and 230 volts, respectively, the output 
amounting to approximately 200 kW. In the event, 
therefore, of any one of the railway company’s works, 
pumping stations, or other electrically-operated estab- 
lishment, being put out of commission due, say, to 
enemy action, the locomotive can be run to the site, | 
or towed there. Cables would be then connected to | 
@ power supply panel mounted on the rear wall of | 
the driver's cab and change-over switches, also mounted 
on this panel, would enable power to be supplied, 
through two circuit-breakers, to operate the plant. 

Control of the locomotive speed is affected by a com- | 
bination of two methods, namely, by variation of the | 
generator field and by alteration of the engine speed by | 
changes in the fuel supply. The characteristic of the | 
compound-wound generator and the fuel regulator con- 
struction prevent overloading of the engine, while its 
speed is kept within the range set by the driver's con- | 
troller by means of a chain-driven governor. The | 
engine inlet air and that used for ventilating the 
generator and the traction motors is kept clean by oil- 
immersed filters. The engine lubricating oil is passed | 
through a magnetic filter a proportion being continu- 
ously by-passed through a chemical filter so as to| 
absorb impurities. The engine jacket cooling water | 
is controlled by a thermostatic valve which ensures its 
diversion to the radiator when the temperature reaches 
a predetermined maximum limit. The driver's cab is 
fully enclosed and is heated in winter by three radiators 
connected to the jacket water system. A “‘ dead man” 
pedal device is incorporated in the control cubicle, to 
ensure the motor contactors being opened and the brake 
applied should the driver fail to keep it depressed ; a 
delayed action device is, however, fitted so that he 
can move from one side of the cab to the other. The 
protective devices also include one to prevent the 
engines being run with too low a lubricating oil pressure 
and to open the motor contactors if there is an overload 
or “ earth ’ on the motors or generator, or a failure of | 
the air pressure. If the engine shuts down, a relay | . : 
prevents the starting battery from discharging through | Fig. 3. 
the exciter armature. Should the battery fail com- | 
pletely, the engine can be started by pushing the loco- | are reversed until the generator, then functioning as a | at which special maintenance facilities will be provided. 
motive for a few yards by another locomotive. In this | motor, rotates the engine up to firing speed. In order | The Diesel-electrical equipment was supplied to the 

case an emergency switch connects the motors and | to give a thorough initial test to the locomotives all|L.N.E.R. by Messrs. English Electric Company, 

generator in such a way that their normal functions ' four of them will be first sent to the same shunting yard | Limited, 28, Kingsway, London, W.C.2. : 
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APPRENTICE TRAINING IN L.M.S. 


APPRENTICE TRAINING ON THE LMS. RAILWAY.| RAILWAY SHOPS. 





APPRENTICE Fitter Mitimsc Latue Toots mw Toon Room. 








Settine Driving WHEELS ON DeEAp CENTRES. 





| For many years, the training given to apprentices 
lin the works of the London Midland and Scottish 
| Railway has ranked with the best in the country; a 
| status which is confirmed by the number of Whitworth 
| awards gained by candidates from these establishments. 
It was stated, not long before the present war, that this 
| railway employed a personnel larger than the peace- 
|time strength of the British Army. Of this total, the 
| engineering department contained more than 40,000, 
|so that provision had to be made for the recruitment 
|of several hundred apprentices every year, to be 
| trained in mechanical or electrical engineering with a 
view to eventual qualification as engineering assistants, 
| foremen, draughtsmen, inspectors and other techni- 
| cians, as well as craftsmen to make good the normal 
| wastage in the ranks of the skilled tradesmen. The 
| method of organising this training—the ‘‘ Progressive 
| System of Workshop Training,” as it is officially 
| described—was instituted at the Derby locomotive 
| works in 1932, and has been since extended to the 
| other main works of the company, including the carriage 
| and wagon works. It deals primarily with two classes 
| of apprentices, namely, the trade apprentice, who is 
taken straight from school and serves for five years, or 
until he is 21, at a particular trade; and the engin- 
eering apprentice, who is either a selected trade appren- 
tice who has distinguished himself on practical work 
| in the shops and has made good progress also with his 
technical studies ; or one who is recruited direct from 
a secondary or public school and has gained the school 
| certificate or matriculation. Engineering apprentices 
| may be admitted up to the age of 18 years. They are 
| given an all-round engineering training, passing through 
| the principal shops and also receiving instruction in 
| part-time day technical courses. 
| The principal objects of the progressive training 
| system are five. The first is to determine the number 
| of apprentices which can be usefully employed in each 
|trade; and the second, to decide the appropriate 
| proportion of the available time that shall be spent 
| by the apprentices in each trade on the various sections 
| of the work. Thirdly, the system is designed to main- 
| tain the required production by ensuring that the agreed 
| number of apprentices needed in a particular section is 
| continuously available, thus promoting a normal flow 
|of work. The fourth requirement is to regulate the 
| intake of apprentices in each trade so as to ensure a 
| systematic progression of apprentices from section to 
| section within each shop, thus affording equal chances 
| to all to gain experience. Finally, the system enables a 
| complete record to be kept of the training given to 
|each apprentice from the date of entry to his attain- 
|ment of the age of 21, so that the question of his 
future employment may be considered in the light of 
his technical achievement and his conduct during the 
whole period of his apprenticeship. 

The complement of apprentices at each works and the 
quota allocated to each section are related to the regular 
flow of work. This naturally involves adjustments 
within the system from time to time, as trade appren- 
tices are not posted to their respective sections merely 
for the sake of training, but are required to be pro- 
ductive units throughout their apprenticeship, in their 
own interests as well as for economic reasons. In the 
case of piece-work, for example, the system ensures 
that, where the prices have been fixed at rates suitable 
for a youth of a certain age, an apprentice of that age 
and piece-work rate shall be available, to avoid em- 
ploying an adult on a boy’s job. It is a fundamental 
principle, however, that all apprentices shall have 
equal chances of gaining experience, and this is achieved 
by allotting a definite time for which they shall work 
in particular sections of the shops, the period of training 
being directly proportional to the number employed 
in the section compared with the total number of 
apprentices in the shop. A framed copy of the training 
scheme applicable to the shop is hung in the foreman’s 
office, and another copy hangs in the shop so that the 
apprentices can see the whole course of the training 
planned for them. 

In the case of the engineering apprentices, whose 
number is limited, it is possible to provide specialised 
courses, though, here again, it is required that the 
apprentice shall be a productive unit throughout. It 
has been found that the superintendence of both 
classes of apprentice is best carried out by one of the 
technical assistants to the works superintendent. The 
duties of the technical assistant include selection and 
interviews, the determination of quotas, transfers from 
shop to shop, and encouragement to attend regularly 
the appropriate courses of technical instruction. The 
routine work of engagement, such as the following up 
of character references, medical examinations, and the 
issue of general rules, is undertaken by the staff section 
of the works superintendent’s office. Transfers are 
notified by the technical assistant to the staff office, 
where all correspondence is handled. 

A “ Master Schedule Board,” placed in the office of 
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the assistant to the works superintendent who is in 
charge of apprentice training, ensures the proper 
regulation of the required number of apprentices, the 
engagement of new entries at the planned rate for 
each shop, and the transfers from shop to shop where 
such transfers are prescribed in the scheduled training. 
It is also useful for the proper disposal of apprentices 
when they reach adult age. The engineering appren- 
tices have individual cards, which are hung on the 
board and show the whole programme of the individual’s 
training, with the dates of his several transfers and of 
the completion of his apprenticeship. The trade 
apprentices’ cards do not bear the names of individuals, 
but are moved from section to section on the board in 
accordance with the “‘ Master Schedule” dates, pre- 
arranged to suit the requirements previously men- 
tioned. To take a general instance: a transfer card 
is hung on the board to denote the date when a 
“ Master” move is to take place. It may be desired 
for an apprentice to be transferred from a certain shop 
to another shop every twelve months. The card gives 
these particulars without naming any individual. 
Assuming that the card indicates that a transfer is 
due in September, when that month arrives the card 
will be moved forward on the board (as soon as the 
transfer has been effected) to September of the following 
year, and the date on the card will be suitably revised. 
The transfer can then be forgotten until the following 
September, when the process is repeated. 

In each shop, a “ Shop Schedule Board ” shows the 
position in that shop, indicating that the allotted 
quota is being maintained in each section and showing 
also the movements of apprentices from section to 
section on the correct dates. This board is in the 
shop foreman’s office. A card, 2 in. square, is used in 
respect of each apprentice in the shop, and bears also 
a record of his “ Ability ” and “ Attention to Duties ” 
(usually indicated by code letters to reduce clerical 
work) as reported from the successive sections. A 
weekly return, showing all transfers, is submitted by 
the shop foreman to the works superintendent ; and, 
from this weekly return, a girl clerk records the pro- 
gress of the individual apprentice on an “ Apprentice 
Progress Card,” on which are entered also particulars 
of his educational progress and attainments. When 
an apprentice completes his time, a statement is pre- 
pared in the office of the works superintendent, on the 
basis of the information recorded on the progress card, 
and this is submitted to the Chief Mechanical and 
Electrical Engineer, who is thus able to judge whether 
the apprentice should be retained as a journeyman or 
transferred to a junior technical position. 

Figs. 1, 2 and 3, on the previous page, show typical 
operations performed by apprentices in the main 
works of the Company. The normal line of promotion 
of both trade and engineering apprentices is through 
the position of skilled craftsman to that of chargeman. 
Thereafter, the young man who is obviously suited to 
a career in the shop will be eligible for promotion to 
assistant foreman and ultimately to foreman; by 
then he will probably be too old for transfer to a 
managerial position. If he displays the requisite 
qualifications for a more technical post, he may be 
promoted from chargeman to progress man, rate fixer, 
finished-work inspector, draughtsman, or some tech- 
nical post of equivalent rank, and thence may rise to 
be a planning engineer, assistant in charge of a section, 
and assistant to the works superintendent for planning, 
maintenance or inspection, in that sequence; and 
he has the opportunity to rise still further, to the 
position of assistant works superintendent and, eventu- 
ally, works superintendent. Alternatively—and, as 
at every stage, depending on his ability—instead of 
proceeding to the grade of planning engineer, he may 
be selected for an appointment as outdoor machinery 
inspector, observer in the research department, or 
materials or mechanical inspector, leading to a post 
as area or section assistant. By this avenue, he may 
attain to still higher office, as the opportunity occurs. 





THE THRESHOLD TREATMENT FOR WATER.—Messrs- 
Keith Piercy, Limited, Birmingham, an associated com- 
pany of Messrs. Albright and Wilson, Limited, have 
recently issued a pamphlet dealing with the Threshold 
treatment for boiler and municipal waters. The process, 
which was fully described in ENGINEERING, vol. 147, 
page 293 (1939), and vol. 152, page 467 (1941), consists 
in treating the water with low concentrations of Calgon 
(sodium hexametaphosphate), the amount required being 
usually of the order of 2 Ib. per 1,000,000 Ib. (100,000 
gallons) of water. It is claimed that four advantages 
may be derived from the treatment. In the first place, 
the formation of calcium carbonate scale in condensers 
and other equipment using water containing calcium 
bicarbonate, is prevented. Secondly, the deposition of 
calcium carbonate from water to which an alkali is 
added is arrested. Thirdly, the precipitation of iron 
from well waters containing ferrous iron in solution, 
is prevented, and, fourthly, the corrosion of iron mains 
by soft waters is reduced. 





BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Lead Sheet and Strip.—A new specification, B.S. No. 
1178-1944, covering soft milled lead sheet and strip 
for roofs, weatherings, damp-proof courses and other 
building work, has just been issued. The specification 
is in two parts, the first dealing with lead sheet and 
the second with lead strip. The sheet is to be produced 
by rolling, but the strip may be manufactured by 
rolling, extrusion, or by cutting from sheets. The 
chemical composition, standard weights, sizes and 
thicknesses of the materials are specified, and it is also 
stated that all lead sheet or strip must be marked to 
indicate that it conforms to the requirements of the 
specification. [Price ls., postage included.) 

Stress-Graded Softwood Timber.—As a supplement to 
the standards which have been prepared for the stress 
grading of timber for structural pu » namely, 
B.S. Nos. 940-Parts 1 and 2-1942, the Institution has 
just issued a new specification, B.S. No. 1175-1944, 
which standardises the sizes of softwood timber, that 
should be used for stressed structural work. In the 
foreword, users are strongly recommended, when 
ordering timber, to inquire what sections are readily 
available ; to avoid, as far as possible, specifying sec- 
tions which are in short supply ; to specify the minimum 
length which can be used and to call for long lengths 
only when essential. Users are also recommended to 
order, as far as is consistent with economy in the use 
of material on the site, sections in random lengths, thus 
avoiding the additional cost that would result from 
having to select specified lengths. It is added that 
stocks are normally held in random lengths, the range 
of which varies with the country of origin. Users are 
further asked to note that, generally, the cost of timber 
per unit increases with increase in the depth of face of 
the section (Douglas fir and western hemlock largely 
excepted) and with increase in length above the normal 
average length of the species. The specification covers 
beams from 1} in. by 3 in., up to 12 in. by 24 in., and 
columns from 4 in. by 4 in. to 14 in. by I4 in. A table 
of members of small cross-section, ranging from 1} in. 
by 3 in. to 2 in. by 6 in., and subject to compression 
and bending, is also included. [Price 2s., postage 
included. ] 





BOOKS RECEIVED. 


Electric Power Stations. By T. H. Carr. Volume II- 
Second edition, revised and enlarged. London: 
Chapman and Hall, Limited. [Price 32s. net.) 

United States Bureau of Mines. Miners’ Circular No. 44. 
Construction, Care and Use of Permissible Flame 
Safety Lamps. By A. B. Hooker. Washington: 
Superintendent of Documents. [Price 10 cents.) 

Ministry of Health and Ministry of Works. Housing 
Manual 1944. London: H.M. Stationery Office. 
[Price 2s. net.) 

The British Council. Report for 1943-1944. London: 
Offices of the Council, 3, Hanover-street, W.1. 

The 1939 Callendar Steam Tables. Compiled and edited 
by G. 8. CaLLeENpDaR and A. C. Ecerton, F.R.S. 
Second edition, with new appendix on Properties of 
Compressed Liquid Water. Published for the British 
Electrical and Allied Industries Research Association. 
London: Edward Arnold and Company, 41 and 43, 
Maddox-street, W.1. [Price 12s. 6d. net.] 

University of INinois. The Engineering Experiment Sta- 
tion. Reprint Series No. 31. Principles of Heat 
Treating Steel. By Proressor Harotp L. WALKER. 
Urbana, IlL, U.S.A.: The Director, The Engineering 
Experiment Station, University of Illinois. [Price 
15 cents.) 

Mitteilungen aus der Versuchsanstalt fiir Wasserbau an 
der Eidgen. Technischen Hochschule in Ziirich. No. 7. 
Erdbaumechanische Probleme im Lichte der Schnee- 
forschung. By P.-D. Ine. Dr. Ropert Haere i. 
Ziirich, 2: A.-G. Gebr. Leemann & Co., Stocker- 
strasse 64. [Price 3 Swiss francs.) 

Ministry of Fuel amd Power. Committee on the Efficient 
Use of Fuel. Fuel Efficiency Bulletin No. 34. The 
Efficient Operation of Steam Engines. London : 
Ministry of Fuel and Power, 2, Little Smith-street, 
Westminster, 8.W.1. “{Free.]} 

The Indian Forest Research Institute, Dehra Dun, India. 
Indian Forest (Utilisation) Bulletin No. 121/1943. 
New Series. Tests on the Suitability of Indian Woods 
for the Manufacture of Textile and Jute Mill Accessories. 
Part I. Substitutes for Persimmon and Cornel for 
Cotton Mill Shuttles. By M. A. REHMAN and CHHEDA 
Lat. Dehra Dun, U.P., India: The Utilisation Officer, 
The Forest Research Institute. London: The Publi- 
cations Officer, India House. Aldwych, W.C.2. [Price 
4 annas or 4d.) 





PERSONAL. 


Srr SAMUEL TURNER, who has served on the board of 
Turner and Newall, Limited, since the formation of the 
company in 1920 and has been chairman for the past 
15 years, relinquished this office on October 1. He has 
agreed, however, to remain on the board for the time be ing, 
and to serve as deputy chairman in place of Mr. W. \W. F. 
SHEPHERD, who has been appointed chairman. 

Sir Greorce Jesset, Bt., M.C., has been elected a 
director of Edmundsons’ Electricity Corporation, 
Limited. 

Mr. E. R. Harrison, chairman of the Rover Company, 
Limited, has joined the board of Messrs. Walter Spencer 
and Company, Limited, steel and tool manufacturers, 
Sheffield. 

Mr. Jonn Crrim Jones, B.Sc. (Eng.) (Loni.), 
A.M. Inst.C.E., A.M.1.Mech.E., Principal, Royal Tech- 
nical College, Salford, has been appointed Directo: of 
Education at the Polytechnic, Regent-street, London, 
W.1, in succession to Mr. D. Humpurey, B.A., B.sc., 
who retired on September 30. 

The London and North Eastern Railway have an- 
nounced the following appointments:—Mr. C. B. 
GLENESK, acting assistant district engineer, Guide 
Bridge, has been appointed acting district engincer, 
Guide Bridge. Mr. J. E. Rurrer, assistant district 
engineer, Hull, has been appointed acting district cngi- 
neer, Hull. Mr. J. D. Horgan, acting district goods and 
dock manager, West Hartlepool, has been appointed to 
a similar position at Middlesbrough. 

Dr. W. A. J. CuapmMan, M.Sc. (Eng.), M.1.Mech.E., 
has heen appointed Principal of the County Technical 
College, Stafford. 

Mr. H. W. Wessrer, who has been manager of the 
motor-vehicle and railway rolling-stock spring depart- 
ment of the English Steel Corporation, Limited, Shef- 
field, since 1921, is retiring after a working life of 55 years 
His services, however, are being retained by the firm in 
a consultative capacity. 

At his own request, for business reasons, Mr. R. ©. 
REYNOLDs is being released from voluntary service as 
Board of Trade representative on the North-Western 
Regional Board. He is succeeded by Mr. H. N. Grunpy, 
Regional Controller of the Ministry of Labour and 
National Service. The change will take effect on Octo- 
ber 23. 

Mr. FLEETWOOD PRITCHARD, who has placed his 
services at the disposal of the Ministers of Transport 
and War Transport since 1940, and has served as Director 
of Public Relations to these Ministries, has resigned his 
appointment. He has consented, however, to continue 
to act as a member of the Road Safety Committee. Mr. 
Joun Rosswick, Deputy Director of Public Relations 
since 1941, has been appointed to succeed Mr. Pritchard 
as Director. 

Mr. F. Warwick, who has been general manager to 
Mesers. A. and R. Brown, Limited, ship repairers and 
brass founders, Liverpool, for the past 20 years, has been 
appointed managing director. Mr. V. 8S. MANGHAM, 
hitherto assistant manager, has succeeded Mr. Warwick 
as general manager. 

Mr. E. CARDWELL, B.Sc. (Eng.), Wh.Ex., has been 
awarded the degree of M.Sc. (Eng.), of the University 
of London for a thesis on refrigeration. 

MESSRS. ASSOCIATED BRITISH ENGINEERING, LIMITED, 
have purchased the name, goodwill and assets of the 
Diesel engine business of Messrs. MIRRLEES, BICKERTON 
AND Day, Liwtrep. The latter company will continue to 
control the MIRRLEES WATSON COMPANY, LIMITED, 
manufacturers of sugar, oil-mil] and other machinery. 


Messrs. RuTHs ARCA ACCUMULATORS, LimirepD, inform 
Ws that their business has been acquired by Messrs. 
COCHRAN AND COMPANY, ANNAN, LIMITED, who now have 
a controlling imterest. The name of the company has 
been changed to RutTHs ACCUMULATORS (COCHRAN), 
Limrrep, and the registered head office and works are 
at Newbie Works, Annan, Scotland, and the London 
office at 34, Victoria-street, 8.W.1. 





Tue LaTe Mr. T. R. SHaw.—We note with regret the 
sudden death of Mr. Thomas Raynor Shaw, which 
occurred on September 15. Mr. Shaw, who was in his 
72nd year, was chief draughtsman of The Churchill 
Machine Tool Company, Limited, Manchester, with 
whom he had been associated for 33 years. He made 
many valuable contributions to the design of machine 
tools and more particularly to the development of 
precision grinding’ machines. He was the author of « 
number of technical publications, including Precision 
Grinding Machines, The Mechanisms of Machine Tools 
and Lathes, Screw Machines and Boring and Turning 
Mills. He was elected an associate member of the 
Institution of Mechanical Engineers in 1905 and tran-- 
ferred to the class of member in 1920. He was also 4 





member of the Manchester Association of Engineers. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel.—There is very little change in the 
general position of the Scottish steel trade. New business 
js scarce, but operating units have managed to keep 
going fairly steadily, and supplies of raw materials have 
continued satisfactory. The feature is the pending 
demand for sheets for steel houses. It was originally 
hoped to start on the steel houses in October, but 
objections to the Portal structure have caused a revision 
of the plan and delayed the start of production by some 
three months. A new estimate of the steel required for 
each four-apartment unit is about 7 tons, against 
5 tons 17 ewt. for the original structure. Thus, an annual 
programme of 100,000 houses would take 700,000 tons 
of sheet steel, strips, etc.—which must put a heavy 
strain on the sheet capacity of this country. The output 
of the two existing continuous mills taken together 
would probably not amount to much more than 700,000 
tons when rolling the light 20-gauge Portal sheet. This 
indicates roughly the problem to be overcome if the 
requirements of the emergency housing programme and 
the needs of the automobile industry are to be jointly 
covered from exclusively British resources. Of course, 
a proportion of the material will be produced in cold- 
rolled strip mills and other non-continuous units. 

Scottish Coal.—-Major Lloyd George, during a visit to 
Glasgow last week, discussed with Sir Patrick Dollan, 
chairman of the Fuel Efficiency Committee, the work 
of the engineers and economy committees. He agreed 
with Sir Patrick that the economy campaign and the 
departmental arrangements in this connection should be 
continued after the war, as a permanent service. Sir 
Patrick suggested that miners injured in the war or 


industry should be trained as fuel watchers, and that 
| the 


every factory of any size should have a fuel supervisor 
appointed. The Minister appreciated the special prob- 
lems to be tackled in Scotland, notably the shortage of 
labour and of coal, and stressed the need for equitable 
distribution this winter. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The market is still sluggish but 
some improvement in demand for certain descriptions 
of iron and steelis reported. The new bookings, however, 
are much smaller than would be necessary to restore 
full activity to the producing plants that have been 
operating at well below capacity for the past two months. 
Raw materials from local and other home sources are in 
ample supply and pig iron, with the exception of hematite 
qualities, is readily obtainable for all purposes, while early 
attention could be given to orders for nearly all descrip- 
tions of finished commodities. 

Foundry and Basic Iron.—The continued slackness at 
the light-castings plants is keeping the demand for 
ordinary foundry pig at a very low line, but the hope is 
expressed that some expansion in consumers’ require- 
ments may occur in the near future. North-East Coast 
light foundries are using pig from other iron-producing 
centres. The output of basic iron is adequate for the 
needs of all local consuming plants. 

Hematite Low-Phosphorus and Refined Tron.—Author- 
ised users of hematite have still to be carefully rationed 
and prospects of an expansion in the limited makes are 
still remote. Producers, however, are able to maintain 
regular deliveries for essential purposes. Engineering 
foundries have a fair amount of work in hand and are 
taking up considerable parcels of low-phosphorus iron 
and refined qualities. 

Manufactured Iron and Steel.—There is only a moderate 
demand for semi-finished iron but the continued pressure 
for maximum deliveries of steel semies is taxing the 
sources of supply. Manufacturers of finished iron are 
fairly well-placed with orders for certain descriptions of 
material, but are needing orders for most commodities. 
Re-rollers of steel are fully sold over the next few months 
and must keep the mills operating at nearly full capacity 
to deal satisfactorily with delivery obligations as they 
falldue. Sheet makers have a good deal of work in hand 
as have also light-section producers. All available parcels 
of rails, chairs and other railway material are promptly 
taken up, while pit props and colliery arches continue in 
good demand. Special and alloy steels are in ample 
supply and heavy joists are offered for prompt delivery. 

Scrap.—Most grades of iron and steel scrap are now 
offered freely. 





RoyaL Society or Arts BENNETT EMPIRE PRIZE.— 
Viscount Bennett, P.C., LL.D., K.C., has presented the 
sum of 1,5001. to the Royal Society of Arts. In express- 
ing their appreciation of the gift the Council have endorsed 
& suggestion that it should be applied to the institution 
of a Bennett Empire Prize of 100 guineas, to be awarded 
every second or third year. 











NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—It was reported on the Welsh 
steam-coal market last week that shipments to France 
are to be increased during the next few months. The 
local Coal Controller has received orders to release larger 
quantities for delivery to the essential consumers in 
France, but the business will be handled through official 
channels. Since operators, for some time past, have had 
no coal to spare after meeting home needs, the fuel 
necessary for France can only be made available as the 
result of savings in fuel made by home domestic and 
industrial users. The Controller has cut allocations to 
house-coal merchants by 1,500 tons a week, and this 
will remain in operation for eight weeks. In addition, 
lower grade coals will be supplied. Railway and indus- 
trial users are being urged to economise. As a result 
of this development, trading has become even more 
difficult on the steam-coal market during the week. 
Practically the only business that operators could handle 
was that from the highest priority users. Exports were 
also confined to shipments under Government direction. 
It was reported that some Sardinian coal was being made 
available for local shippers for delivery to Portugal. 
All the large coals were well booked forward and were 
very firm in tone. The sized and bituminous smalls 
continued in keen demand and were extremely scarce. 
The best dry steams were in short supply, but some of 
the inferiors could be obtained fairly readily. The home 
demand for cokes and patent fuel was brisk. 


Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, business in tin-plates and their substitutes con- 
tinued active and that a fair volume of orders had been 
placed with home consumers. The export market, on 
other hand, continued to be idle. Steel sheets 
remained in steady demand and the rolling mills were well 
employed. The iron and steel scrap market was quiet ; 
although supplies of most descriptions were plentiful, the 
demand was weak. The prices of iron and steel products 
and of non-ferrous metals remained unchanged. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Sheffield steel and tool manufacturers 
are well ahead of production programmes in connection 
with the war effort, and are anxious to be able to use 
some part of their surplus materials for the manufacture 
of products for the home market and for export. They 
are also pressing for visas to enable them to send abroad 
their representatives to arrange for the re-establishment 
of old trading relations which have been broken off 
during the war period. They feel aggrieved that while 
there is full liberty of manufacture in some other Allied 
countries, there is still a strict embargo here upon manu- 
facturing for post-war trade. Under Lease-Lend all 
the trade with South African mines in hollow drill steels 
has been allocated to United States manufacturers, and 
it is felt that it will be a difficult task to regain this 
former valuable trade which Sheffield manufacturers 
had built up over a long period of years. This is only 
one small item in Sheffield export trade which emphasises 
the necessity for some greater freedom of action than is 
now afforded. 

South Yorkshire Coal Trade.—The chairman of Barrow 
Barnsley Main Collieries, Limited, has stated that the 
whole of their coal is now mined by coal-cutter and coal- 
conveyor methods, and that in many districts the old 
type of tub haulage has been completely eliminated. He 
believes that the future of mines such as theirs points 
to mass conveying with some form of longwall face 
machinery, and this method the directors, with Govern- 
ment assistance, intend to experiment with at an early 
date. The demand for coal tends to increase as the year 
advances, and users try to build up their reserve stocks 
before wintry conditions hamper transport. There is 
nothing to spare in washed and graded steam coal, and 
most sections are heavily booked into October. More 
outcrop coal is being raised and is being allocated to all 
sections of the market. This assists coal merchants in 
giving the full sanctioned deliveries of house coal. Not 
much opportunity is afforded for dealing with export 
inquiries, but some business is being done under licence 
in the shipment of washed smalls to approved destina- 
tions abroad. There is a steady bunkering demand. 
Coke is in active request and in fair supply. 





LUBRICATION OF INTERNAL-COMBUSTION ENGINES.— 
The Ministry of Fuel and Power have issued their 
Industrial Bulletin (Oils) No. 4, which is entitled “‘ The 
Economical Lubrication of Stationary Internal-Com- 
bustion Engines.” The Bulletin is divided into a number 
of chapters dealing with such matters as lubricating oil 
running costs, pistons and cylinders, enclosed engines, 
open engines, and methods of reconditioning and filtering 
used oil. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6.30 
p.m., 39, Victoria-street, Westminster, S.W.1. Informal 
Meeting. Discussion on “ Proposed Formation of a 
J.1.E. Research Section,” to be opened by Mr. 8. J. 
Moore. North-Western Section: Saturday, October 7, 
2.30 p.m., 16, St. Mary’s Parsonage, Manchester. Address 
on “Fuel Economy in Relation to Present War Con- 
ditions,” by Mr. P. D. Kirkman. Institution: Friday, 
October 13, 6.30 p.m., 39, Victoria-street, Westminster, 
8.W.1. Ordinary Meeting. ‘“‘Some Aspects of Post- 
War Merchant Ship Design,” by Mr. C. A. Hobson. 


INSTITUTION OF MECHANICAL ENGINEERS.—Western 
Branch: Saturday, October 7, 2.30 p.m., Merchant 
Venturers’ Technical College, Unity-street, Bristol. 
“ Development of Cast Irons and Their Engineering 
Uses,” by Mr. J. G. Pearce. North-Western Branch: 
Thursday, October 12, 6.45 p.m., The Engineers’ Club, 
Albert-square, Manchester. ‘‘ The Application of Fabri- 
cated Construction to Machine Design,” by Dipl.-Ing. F. 
Koenigsberger. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Western Centre: Saturday, October 7, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. Chairman’s 
Address on “‘ Organisation of the Engineering Profession,” 
by Mr. W. Kidd. Radio Section: Wednesday, October 11, 
5.30 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Chairman’s Address by Mr. H. L. Kirke. Installations 
Section: Thursday, October 12, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Chairman’s Address by 
Mr. G. O. Watson. North-Western Radio Group: Friday, 
October 13, 6 p.m., The Engineers’ Club, Albert-square, 
Manchester. Chairman’s Address by Mr. G. J. 8. Little. 
North-Western Students’ Section: Saturday, October 14, 
2.30 p.m., Engineers’ Club, Albert-square, Manchester. 
Chairman’s Address on “ An Introduction to the High- 
Voltage Cathode-Ray Oscillograph,” by Mr. J. B. 
Higham. (To be preceded by a Luncheon at 1.15 p.m.) 

INSTITUTE OF BRITISH FOUNDRYMEN.—East Midlands 
Branch and Lincoln Section: Saturday, October 7, 
6 p.m., Canteen of Messrs. Ruston and Hornsby, Limited, 
Lincoln. (i) Address by Mr. A. Weightman. (ii) ““ Some 
Aspects of Modern Foundry Practice,” by Mr. R. C. 
Shepherd. Scottish Branch: Saturday, October 14, 
3 p.m., Royal Technical College, Glasgow. Presidential 
Address on “‘ War-Time Calls on Women to Make Alu- 
minium Air-Cooled Cylinder Heads,” by Mr. T. Tyrie. 
West Riding of Yorkshire Branch: Saturday, October 14, 
6.30 p.m., The Technical College, Bradford. Presidential 
Address on “‘ Mechanical Aids to Core Production,” by 
Mr. J. Blakiston. 

SocreTy OF ENGINEERS.—Monday, October 9, 5 p.m., 
The Geological Society’s Rooms, Burlington House, 
Piccadilly, W.1. Film on “ Die-Casting,” followed by a 
discussion to be d by M H. G. Ridge, S. V. 
Miller and M. C. Aldridge. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— Derby 
Centre: Monday, October 9, 7 p.m., School of Arts, 
Green-lane, Derby. ‘“‘ The Post-War Sports Car,” by 
Mr. Cecil Kimber. Coventry Centre: Tuesday, October 
10, 7 p.m., The Technical College, Coventry. Presidential 
Address on “ History and Conjecture,” by Mr. John 
Shearman. London Graduates’ Branch : Sunday, October 
15, 2.45 p.m., 12, Hobart-place, Westminster, S.W.1. 
“ Motor Racing and Record Breaking,” by Mr. G. E. T. 
Eyston. 

ILLUMINATING ENGINEERING Socrery.—Tuesday, 
October 10, 5 p.m., The E.L.M.A., 2, Savoy-hill, W.C.2. 
Presidential Address by Mr. E. Stroud. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Octo- 
ber 10, 5.30 p.m., 85, The Minories, E.C.3. ‘“ Electrical 
Machinery for Use with Ships’ Auxiliaries,” by Mr. R. 8. 
Blackledge. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
October 10, 6.30 p.m., Sheffield Metallurgical Club, 198, 
West-street, Sheffield. ‘“‘ The Metallurgist in the Foun- 
dry,” by Mr. W. H. Salmon. 

INSTITUTE OF FUEL.—Thursday, October 12, 2.15 p.m., 
The Connaught Rooms, Great Queen-street, Kingsway, 
W.C.2. Annual Meeting. (i) Presidential Address by 
Dr. E. W. Smith. (ii) Melchett Lecture by Dr. J. G. 
King. (To be preceded by a Luncheon at 12.30 p.m.) 

INSTITUTION OF CIVIL ENGINEERS.—Birmingham and 
District Association: Thursday, October 12, 6 p.m., 
The James Watt Memorial Institute, Birmingham. 
Chairman’s Address by Mr. D. G. Bevan. 

SocieETY or CHEMICAL INDUSTRY.—Friday, October 13, 
2.45 p.m., The Royal Institution, Albemarle-street, W.1. 
Adjourned Sixty-Third Annual Meeting. Messel Medal- 
list’s Address by Professor A. V. Hill. (To be preceded 
by a luncheon in two parties, at 12.30 p.m., at the 
Trocadero Restaurant, Piccadilly, W.1, and at Stewart’s 
Restaurant, 50, Old Bond-street, W.1, respectively.) 
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MEEHANITE IRON CASTINGS.—Messrs. Ashmore, Ben- 
son, Pease and Company, Limited, Stockton-on-Tees, 


have recently issued a leaflet illustrating the Meehanite | 


iron castings supplied by them for various industries. 
The firm produces high-duty and heat-resisting castings 
ranging from 3} Ib. to 30 tons in weight and including 


retorts, slag ladles, melting pots, crankcases for high- 
speed Diesel engines, cylinder liners, chucks, brake drums, | 


blast-furnace hoppers, locomotive superheater headers, 
bedplates, and parts for hydraulic presses. 
moulded high-duty castings having a tensile strength up 
to 25 tons per square inch are also produced. 
MONMOUTHSHIRE INDUSTRIAL EXHIBITION.—The Mon- 
mouthshire County Council, in association with the 
Borough Council of Newport and a number of local 
industrialists, are holding an exhibition at the Technical 
College, Newport (Mon.), from October 7 to 14, to 


Machine- | 





12. Roap Surrace FILLED IN BETWEEN CROssS BEAMS. 


war industries. The opening ceremony will be per- 
formed by the Minister for Reconstruction, Lord Woolton. 
Inquiries should be addressed to the Honorary Organiser, 
Monmouthshire Industrial Exhibition, County Hall, 
Newport (Mon.). 


FILM OF PORTABLE ELectrric Toors.—- Messrs. Black 
| and Decker, Limited, Harmondsworth, Middlesex, have 
prepared a sound film, entitled “ A Train of Thought,” 
showing applications of their portable electric tools and 
also some of the processes in their manufacture. The 
| film, which is of the 35-mm. size and runs for about 
| 20 minutes, has been made by Messrs. Michael H. Good- 
|}man Film Productions, London, under the technical 
direction of Mr. M. W. Boyce, of Messrs. Black and 
Decker, Limited, and covers the industries of ship- 
building, railway-wagon repairing, woodworking, light 
metal working, the manufacture of aircraft components, 


demonstrate the wide range of present industrial pro- | the overhauling of internal-combustion engines, and the 


duction in Monmouthshire and the possibilities of the 
county as an area for the development of new post- 


| construction of contractors’ plant. We understand that 


' the film will be available eventually in the 16-mm. size also. 


Junior LNsTITUTION OF ENGINEERS.—The Council of 
the Junior Institution of Engineers have made a number 
lof awards in respect of papers and lectures delivered 
| during the 1943-44 session. These include the Institution 
| Premier Award to Mr. R. H. Abell, of London, for his 
| paper, “ Tidal Power”; the Institution Prize to Mr. S. J. 
| Moore, of London, for his paper, “ Notes on Wind 
| Tunnels”; the Vickers Prize to Mr. C. Hunnikin, of 
| London, for his paper, “ The Rudiments and Industrial 
Applications of Distillation Processes”’; the Tookey 
| award to Mr. A. C. F. Mackadam, of London, for his 
paper, “ Industrial Infra-Red Heating’; the Past 
Secretary Dunn Award to Mr. C. H. G. Aston, of London, 
| for his lecturette, ‘‘ The Production of Aircraft Castings, ’; 
the North-Western Section Prize to Mr. H. H. Daniels, 
of Cheshire, for his paper, “Some Notes on the Design 
of Switchgear Operating Mechanisms”; and the Dur- 
ham Bursary to Mr. E. G. Kimsey, of London, for his 
thesis, “‘ Treatment of Boiler Feed Water (Accelerator 
Process).” 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no ti ists between 
this Journal and other publications bearing some- 
what similar titles. 


TerecraPHic “ (‘**ENGINEERING,” LESQUARE, 
ADDRESS { LONDON. 
TerePHone NumperR—TEMrte sar 3663 (2 lines). 














The Editorial and Publishing de-| 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem-| 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
3 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 





SUBSCRIPTIONS, HOME AND FOREIGN. 

“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 


at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom 3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies 3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





ADVERTISEMENT RATES. 
The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, | 
Tenders, &c., is six shillings for the first four lines, | 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge | 
is ls. per insertion, with the exception of advertisements | 
appearing under Situations Wanted. The line averages | 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must | 
accompany all orders for single advertisements, other- | 
wise their insertion cannot be guaranteed. Terms for | 
displayed advertisements on the wrapper and on the | 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot | 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 

Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations | 
to standing advertisements must be received 





at — days previous to the day of publica-| difficult. 


tion. Passed proofs must be in our 

by Friday , otherwise they will be. 
taken as correct. ietors will not hold 
themselves responsible for blocks left in their | 


}and 1918, however, it suffered very heavy losses 


| modern type or in first-class condition, Germany in | 


Japanese and other foreign owners acquired large 


|tonnages while the British fleets progressively 
| shrank. | 
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and foreign countries, and about 12 per cent. of 
the trade between foreign countries ; in the aggre- 
gate, a very useful contribution to Britain’s in- 
visible exports. These results were achieved, as 
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268|to other flags routes which they had pioneered 
Poe | because, in spite of the most stringent economy, 
269 | their ships operated continually at a loss. 

269| The British mercantile marine entered the present 
269 | war with the initial handicap to the industry, as 
269 | well as to the nation, that it comprised 2,000 fewer 
271 | ships than in 1914. The average size of ship was 
272 greater, but in war it is often better to have two 
re | 5,000-ton ships rather than one of 10,000 tons. 
o74 | The risk of loss is reduced, and the possible adverse 
275 | effect upon the post-war position is reduced with it. 


Notes from South America 275 | Twice during the war the shipping position has 
| Jet-Propelled Aircraft 276 | caused great anxiety from the standpoint of national 
Methods of Levying Charges for Services to Ship- security—almost, at the time, of national survival ; 
ping 277 | but by the judicious disposition of the available 
Labour Notes 278 | ships, the use of the convoy system, improved means 
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|of protection against attack, and, most important 
5a) |0f all, by the phenomenal output of the United 
| States shipbuilding yards, the situation was saved. 
| It was saved, however, at the incidental cost of the 
almost complete abandonment of much of the 
| normal trading that had employed so many British 
| Ships before the war, and the severance of com- 
poree-e-s connections that will not be easy to re- 
establish with depleted fleets, and ships which, in 
|many cases, are not suitable for those trades. 
| Moreover, competition is likely to be strenuous ; as 
BRITISH SHIPPING POLICY. | Lord Winster reminded the House of Lords in the 
, debate on October 4, the United States will prob- 
Prior to 1914, the British mercantile marine was | ably have a mercantile fleet of some 30,000,000 tons 
in such a strong position, both numerically and in | at the close of the war, while that of Britain, which 
respect of its share in the world’s sea carrying trade, | was about 21,000,000 tons at the outbreak of the 
that there seemed no need to fear any diminution | war, may be no more than half of that amount at 
of ite influence or its prosperity. Between 1914/|the end of it. Rear-Admiral Howard Vickery, 
| vice-chairman of the United States Maritime Com- 
in a cause which was really that of the whole civilised | mission, has declared plainly that his country intends 
world—a fact that other countries were inclined | to remaip, as it has now become, a major ship- 
to forget when the war was over—and, although | owning nation; on which the General Council of 
many of the losses were made good by the acquisi- | British Shipping commented, reasonably enough, 
tion of ex-enemy tonnage, the relief thus afforded | that, important as the maintenance of an adequate 
was only temporary and its after effects were| mercantile marine might be to the United States, 
economically serious. In place of the ships taken | to Britain it was literally a vital necessity. 
by way of reparations, many of which were not of | Ti, theme has been elaborated by rg wn Sa 
Council in a pamphlet on British Shipping Policy, 
; " : wherein are set forth (to quote the sub-title) some 
ships which competed very successfully in the | « Gonoral Principles for the Re-Establishment of 
shipping market when freights fell and the older | , Adequate and Efficient. Merchant Marine.” At 
ships in British ownership were handicapped by their | 4). ‘present time, all British ships operate under the 
poor condition and high running costs. Many of disestion of ‘tis Ministry of War Transport, the 
the war-time cargo shipping companies, moreover, | |. ners acting as managers only, and being paid a 
were operated by opportunists whose means would | ¢... ¢,. doing so. The earnings of the ships are for 
have been quite unequal to such ventures if they the y, a ee account, the owners receiving 
had not been supported and often financially | . cent. interest on their capital and a further 
encouraged by the banks. When, however, the | ; _ —_, for depreciation—a figure which bears 
shipping slump set in, and whole fleets were laid | “eg asta ‘euatien dn tin probable cost of replacing 
up, the banks foreclosed in many cases, and sold | 4; designed for specific services. Most of the 
the ships at comparatively low prices to foreign | ‘atime replacements have been ie ships built 
owners, who used them very effectively to make the | 5, the Government to “ austerity specifications 
position of the surviving British owners still more ‘and primarily for war purposes. "i. aumshens of 
By this means Greek, Spanish, Italian, | ships produced being almost as important as their 
| aggregate carrying capacity, the shipyards have had 
| to concentrate on simple types that could be built 
quickly, and the possible post-war employment of 
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7 —| British shipping. According to the excellent 
INDEX TO VOL. 157. pamphlet on Our Mercantile Marine, by Mr. Cuth- 


| bert Maughan,* before the present war British 
seathin tice wank Hs A...3 ready and ean | ships carried most of the trade between British 
be sent to any reader, without charge and | countries, about half of the trade between the 
postage paid, on application being made to the | United Kingdom and foreign countries, one-third 
Publisher. In order to reduce the consump-/ of the traffic between British overseas territories 
tion of paper, copies of the Index are 
being distributed only in response to such 

applications. 





* London: The Signpost Press, 38, Parliament-street, 
S.W.1. [Price 6d.) 


Between the two wars, therefore, the world | 
| shipping structure continued for years to be very | 
delicately poised, and much of the trade which had | 
| provided employment for British ships passed into 


| deal of the world’s sea transport still depended gn | many of the services then carried on. 


a vessel was not taken into account at all in pre- 
paring the design or planning the equipment. 
The type principally favoured, of those suitable 


| for deep-sea work, has been the 10,000-tonner ; 
| but, as the General Council’s pamphlet points out, 


this type would be uneconomic in peace time on 
Efficient 
operation requires that a ship shall be designed 
specifically for her service, and the General Council 
go so far as to declare with emphasis that “ to con- 
template the permanent operation of a large volume 
of war-built vessels would invite disaster both for 
the marine and the shipyards.” When hostilities 
cease, of course, there will be an immediate demand 
for any ship that will float, in order to re-establish 
the world trade connections which have been tem- 
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porarily abandoned ; but that situation, in which 
urgency is likely to override questions of efficiency, 
cannot be expected to last for more than a year or two. 
The future requires, therefore, two policies, some- 
what opposed in character; namely, a short-term 
policy to meet the immediate post-war demand for 
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tures, especially those in the production of which 
labour costs were a large item. A summary of 
United States trade in 1938 showed that exports to 
the United Kingdom and Eire exceeded imports by 
| PRoNouNCEMENTS, prophecies, and more or less | 428/. millions; to the rest of Europe anil the 
| informed guesswork regarding the future of world | U.S.S.R., a corresponding excess of 3251. millions; 


BRITISH-AMERICAN 
TRADE. 


tonnage, and a long-term policy which will provide | trade are increasing steadily in number as the end 
for each distinctive route or service the most | of the war comes more clearly into sight, but most 
efficient kind of tonnage. In the view of the General | of them are very general in character. Two facts, 
Council, “* to advocate a policy of sterilising unsuit- | however, stand out sharply—the United States will 
able surplus ships may appear extravagant, but the | have secured a firmer hold than ever before in 
price will be cheap if, by that and by building the | various markets where, until the outbreak of war, 
right types of ship, we can secure an efficient marine | British goods were in considerable demand ; and 
and avoid the misery of unemployment both among | British export trade must be increased much beyond 


seafarers and in the shipyards.” It is suggested, | 
therefore, that the ordered building of selected | 
types should be begun as soon as possible in the | 
interest of the long-term policy, upon which the | 
prosperity of the industry must eventually depend. 

This suggestion, it is satisfactory to record, 
appears to have been agreed in essentials by the 
Government, to judge by the statement made in the 
House of Lords on October 4 by Lord Leathers, the 
Minister of War Transport. Lord Leathers said : 


“ With the full support of the First Lord of the | 


Admiralty, I have been in touch with the shipping 
and shipbuilding industry with a view to relaxing, 
where we can, the severe war-time restrictions on 
the type of vessels which our yards have been 
allowed to build. 
production of vessels suitable for peace-time needs, 
in particular, smaller-sized ocean tramps, and | 
hope we can soon resume the construction of 
passenger liners of a type so urgently needed for 
moving our troops.” 

In the opinion of the General Council, the shipping 
industry’s resources would be quite unequal to the 


task of financing both the short-term policy and the | 


long-term policy ; and, in any case, it is considered 
hardly equitable that it should be expected to clear 
up, entirely at its own expense, a situation which is 
a direct consequence of the war and which should 


be regarded, they contend, as part of the cost of | 


the war. It is submitted, therefore, that the 
Governments concerned—for the problem and the 
solution must affect both Britain and the United 
States, and probably other nations as well— 
should recognise that the war has upset the economy 
of shipowning, creating a surplus in some types and 
a shortage in others; and that the surplus ships 
are not effective in ameliorating the shortage. The 
surplus should be divided, the Council suggest, into 
two classes, namely, a strategic or “ break-up ” 
reserve, and a commercial reserve ; the former would 
take off the market the ships which are admittedly 
surplus or might become so—for example, the ton- 
nage which was old or at least elderly before the 
war—and the second category would comprise ships 
which, by reason of their condition and their 
expectation of employment, might be regarded as 
marginal. ‘Unless and until a policy for the 
effective disposal of surplus tonnage is determined,” 
they maintain, “there can be no post-war future 
for British shipping ; and, therefore, no policy for 
its reconstruction and maintenance.” 

On this point, Lord Leathers’s speech was not 
wholly satisfactory, though it was probably as 
definite as could be expected in present circum- 
stances. “‘ The problem of surplus ships,” he said, 
“is enormous. I could almost frighten the House 
with the number of ships that will be involved in 
the two or three years after the war. For the first 
period, a great many ships will be fully employed, 
but they will taper off and a prodigious surplus will 


its previous best to make up for the loss of income 
represented by the foreign investments which had 
to be sacrificed to finance essential purchases over- 
seas prior to the introduction of Lend-Lease. That 


to Africa, a surplus of 631. millions; to Latin 
America, one of 791. millions; and to the rest of 
| North America and to Oceania, 208/. millions and 
781. millions, respectively. Only in the trade with 
Asia was there an excess of imports over exports, 
the figure being 47/. millions. 

Under the Tariff Act of 1930, the United States 
administration have power to reduce import cuties 
by 50 per cent.; and the Reciprocal Trade Agree. 
ments Act of 1934 authorised a further reduction 
which makes it possible for the tariff to be cut down 
to only 25 per cent. of the 1930 rates. The principal 





This relaxation will allow of the | 


Lend-Lease cannot continue indefinitely is obvious ; | British exports to the United States in the pre-war 
and that post-war trade must be reciprocal is} years were whisky, cotton goods, flax, linen and 
| equally evident, since the imports and exports of | jute manufactures, woollen cloth and clothing, and 
any country must balance, subject only to such | leather goods. None of these, it will be seen, is 
| adjustments of the respective total values as may | predominantly an engineering production, but that 
be accounted for by services taken or given in| is immaterial; the significant point is the volume 
——— J art = rena. ben oy we | of rg oo — upon mp a the ery . 
of commodities 1s fairly straightforward, as when &/| trade that can flow in the other direction, and the 
predominantly agricultural country exchanges its | extent to which it is likely to be influenced by the 
products for manufactured goods which are not pro- | factors that may be expected to prevail under post- 
|duced within its own borders; but the position is | war conditions. 
not so clear where the countries concerned both} ‘The United States Tariff Commission whi: h 
produce goods within substantially the same cate- | reported in 1933 emphasised repeatedly that the 
gories, a condition which characterises much of the | imports from the United Kingdom were essentially 
trade between Britain and the United ener “ quality goods,”’ depending for their market much 
For many years it was a frequent complaint of | more upon prestige than upon price. This implied, 
British manufacturers that American goods were | as Mr. Bareau points out, that the demand for them 
able to compete very successfully in the British |in the United States, and the consequent volume of 
home market, whereas the United States import | imports, is much more likely to be affected by the 
tariff constituted a severe handicap to trade in the | prosperity and purchasing power of the United 
reverse direction. Various devices were adopted to | States consumer than by any changes in the duties. 
overcome this handicap, which Americans them- | He concludes, with evident reason, that, as the war 
selves found inconvenient on occasion ; for example, time stimulus to industrial development has fol- 
the office of a well-known British shipbuilding firm | lowed very similar lines in the two countries, and 
displayed at one time a brass plate announcing that | as Lend-Lease and the effect of the war will have 
it was the registered office of a shipowning concern | committed the United States to a continuance of a 
which, in fact, was a private company formed by | heavy surplus of exports over imports, British 
wealthy American who was determined that his exports to the United States must continue to be 
steam yacht should be British-built. Only thus! mainly the high-quality “* prestige’ goods which 
could he avoid the high import tariff which would | will sell irrespective of price and, indeed, will sell 
| have been imposed on the value of his yacht if she | better at a high price, since the cost, in that par- 
|had been registered under his own national flag. | ticular market, may be a strong attraction. It is 
| Such subterfuges, however, can do little to affect a | expected that everything possible will be done 
| problem so large as that of the whole international | to obtain further tariff reductions, which may have 
trade of two leading manufacturing countries, and | the effect of providing some additional outlets for 
|the assertion is sometimes made that the only | British goods—pottery and bicycles are suggested 
| solution which would enable British importers to|as instances; but it is emphasised in the survey 
accept any substantial volume of United States | that, in most of the standard products that Britain 
products in the future would be a very considerable manufactures notably well, such as iron and steel, 
reduction of een tariffs phos per} 80 48 | and engineering ae “— yom > ry is 
| to permit a gradual correction of the decided *‘un-| not less favourab y placed, an nas the great 
balance of trade ” which has persisted for years and | advantage of the economies in production that 
| which has led to the accumulation by the United | result from a much larger domestic market. 
| States of so much of the world’s gold. | The solution, as Mr. Bareau sees it, is that the 
This, being a matter of importance to the United United States must buy more from other parts of 
States no less than to Britain, has recently engaged | the British Empire—tea and jute from India, rubber 
| the attention of the American Chamber of Com- | and tin from Malaya, diamonds from Africa, etc. 
| merce in London, the directors of which inclined to| and that Britain must export to those countries 
| the view that, perhaps, too much reliance was being | in order to earn the dollars needed to trade with 
placed on it as a factor affecting the trade between ithe United States; and that the maintenance of 
the two countries, which had shown a consistently | American prosperity, so as to stimulate and justify 
|large surplus in favour of the United States for | the demand for Britain’s relatively “ luxury pro- 
| Many years. Accordingly, they arranged with Mr. ducts, supplied by direct trade, is essential to the 
| Paul Bareau, financial editor of The Economist, | continuance of international trade, and especially 
to prepare a short study of the principal features of | trade with the United Kingdom. This survey 


| British pre-war exports to the United States, which 


be left. I can do no more than say that I am most | they have now published as a pamphlet entitled United 
mindful of it, for it is probably one of the biggest | States Tariff Reductions and British-American Trade. 
individual items that must be approached and! The figures for the direct trade between the two 
dealt with. I cannot make a report at this stage, | countries vary somewhat in presentation, due to 
but I will move and will continue to move until | differences in methods of evaluation, etc., but they 
we can get a satisfactory solution.” The problem is | show that, so far back as 1928, there was a balance 
greatly complicated, of course, by the situation | in favour of the, United States of at least 500/. mil- 
of many smaller mercantile marines, such as those | lions. By 1935, this had dropped to little more 
of the Scandinavian countries, France, Belgium, | than half that total, but it rose again to more than 
Holland, and Greece, whose ships have been em- | 400/. millions by 1938. The authors of the trade 
bodied in the general pool of Allied shipping. These | analysis compiled on behalf of the League of Nations, 
must eventually be returned to their own national | and published in 1942, attributed this disparity in 


appears also to support the view that the policy 
here should be rather to concentrate on the deve- 
lopment of products of superlative excellence, both 
of design and manufacture, rather than to attempt 
| to compete in the field of the simpler and cheaper 
| articles which can be turned out readily by mass- 
| production methods. Other countries can make such 
| goods just as well and, by reason of lower labour 
|charges and more intensive mechanisation, pro- 
bably at much more attractive prices. In the 
manufacture of specialised “ prestige” articles in 
categories that are relatively new to this country, 
there should be scope for the employment of much 








control, but the task of tracing the owners of the | considerable measure to the effect of the United | specialised machinery, and there seems no reason 


original fleets and of compensating them for lost 
tonnage is bound to be one of the greatest difficulty. 


| States tariff, which, in effect, prevented the entry| why the construction of this plant should not 
‘of many European (and not only British) manufac- ' become a British speciality as well. 
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NOTES. 


PROBLEMS OF AERONAUTICAL RESEARCH. 


[sy an address to the Parliamentary and Scientific 
Committee, delivered on October 3, Sir Henry 
Tizard, C.B., F.R.S., discussed “‘ Problems of Aero- 
nautical Research from the Civil and Military Stand- 
points.’ Exaggerated views appeared to be held, 
said Sir Henry, regarding the size of the post-war 
aviation industry. If half of the pre-war first-class 
and cabin-class passenger traffic between Europe 
and North America were to be transported by air 
in the future, this would require a fleet of no more 
than 20 aircraft, with replacements at the rate of 
four or five machines a year. Obviously, opera- 
tions on such a scale would not support a very 
flourishing aircraft-building industry, much less the 
research programme that would be needed to main- 
tain British civil aviation in the forefront of technical 
progress. The returns of air lines in the United 
States showed that their earnings were about 24 per 
cent. of those of the railways. Taking a correspond- 
ing figure for this country, and making due allow- 
ance for the probable increase of short-distance air 
travel (that is, over distances up to 500 miles), the 
revenue would be only about £8,000,000 a year, and 
the fleet required would number about 80, with 16 
to 20 replacements annually. There was such 
immense scope for fundamental research in aero- 
nautics, however, that the research programme 
could not be proportioned to the peace-time size of 
the aircraft industry. There was the problem of 
reducing drag, the problem of reducing weight, the 
problem of increasing structural strength; it was 
known that improvements could still be effected in 
all these directions, but no man could judge of their 
possible extent. In the field of radio, great advances 
had been made, especially by British scientists ; in 
radio developments during the war, this country 
had led all others. He believed it to be practicable 
now (though it had not yet been done) for a “ pilot ” 
on the ground to bring in an aircraft in any weather 
and in perfect safety, by means of radio control, 
without the intervention of anyone on board the 
aircraft. It was possible (though, again, it had not 
been done) to navigate an aircraft across the Atlantic 
by radio control. Sir Henry Tizard looked forward 
to the day when long-distance flights would be made 
at altitudes of 40,000 ft. or more, thus avoiding 
storms and materially lessening the resistance. There 
was much research still to be done on the possibility 
of flying at speeds in excess of the speed of sound. 
These were problems of fundamental research, which 
must be undertaken on a big scale, and not con- 
trolled by any military considerations. A military 
aircraft was merely a good civil aircraft spoiled by 
the incorporation of features which reduced the aero- 
dynamic efficiency to an extent only partly coun- 
tered by increasing the power. The organisation that 
he would suggest would be an Aeronautical Research 
Council, responsible to the Lord President of the 
Council and having executive control of its own 
affairs. It should be given a block grant of at least 
1,000,0001. a year, and he would like to see an 
engineer of eminence appointed as chairman. The 
equipment needed would be expensive, but the 
Council should not hesitate to replace it as soon as it 
ceased to be adequate to modern requirements. 


Tae Dortmunp-Ems CANAL. 


What was described as the most important bomb- 
ing attack yet made by the Royal Air Force was de- 
livered on the night of September 23, when a force 
of 96 Lancasters dropped a number of 12,000-Ib. 
bombs on the Dortmund-Ems Canal at the Glane 
by-pass, a point where the canal was particularly 
vulnerable. This stretch of the canal is double, 
both waterways being above the level of the sur- 
rounding country. Photographs show that large 
gaps have been made in the banks of both sections 
of the canal, which has been empty since then over 
4 distance of several miles. 


now no communication by water between the 
tuhr and the North Sea, and this great industrial 


As a result, there is | 
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pletely interrupted. The Dortmund-Ems Canal, 
the construction of which was authorised as long 
ago as 1886, is 168 miles in length, and involved 
some major engineering problems, one being solved 
by the provision of a barge lift at Henrichenberg 
which still ranks as an outstanding work of its kind. 
Particulars of the lift, and of the canal as a whole, 
were given in a paper by Regierungs- und Baurath 
Hermann, read at the International Engineering 
Congress held in Glasgow in 1901. The paper was 
reprinted, with illustrations, in the 72nd volume of 
ENGrINngERING (1901). The canal has a depth of 
2-5 m. (8-2 ft.), and a bottom width of 18 m. 
(60 ft.). During the war, it had been carrying about 
three times its normal traffic. 


Tue Friyrva Boms. 


Since the arrival in this country on Tuesday, June 
13, of the first of the German flying bombs, there 
has been much speculation among the technical 
and general public, centred chiefly on the means 
employed for launching and propelling them and 
for directing their flight. We were able to illus- 
trate some of the damaged launching ways in 
our issue of September 22, on page 237, although 
the information available for publication was not 
sufficient to enable an adequate technical descrip- 
tion of the launching operation to be prepared. 
Regarding the missile itself, however, some infor- 
mation has been released recently by the Ministry 
of Aircraft Production and we have been given the 
opportunity of seeing the essential components 
collected for examination at one of the Ministry’s 
Research Establishments. We may assume that 
it is now common knowledge that the bomb takes 
the form of a small rather crudely made aeroplane, 
specially designed for ease of production. One 
interesting design feature is the means adopted to 
terminate the flight after a predetermined distance 
has been covered. For this purpose a counter is 
included in the control mechanism and before the 
bomb is launched this counter is set to a certain 
number which is proportional to the distance of 
the target. A small windmill mounted just in 
front of the nose of the bomb rotates as it is driven 
| through the air and is electrically connected to the 
| counter in such a manner that the latter is gradually 
| returned to zero as the flight proceeds. When the 
| zero is reached the bomb is made to dive steeply 
| by the automatic locking of the flying controls and 
| the lowering of small tabs under the tailplane. The 
explosive charge, of nearly 2,000 Ib., is carried near 
the front end of the fuselage and is exploded by 
a sensitive electrical fuse which is ignited either 
by a switch in the nose or by one under the war 
head, the latter operating if the bomb should glide 
down instead of nose-diving. There are also an 
all-ways mechanical fuse and a clock fuse with a 
maximum delay of two hours. The design feature 
of most interest to engineers, however, is probably 
the propulsion unit, which is notable for its sim- 
plicity and ease of production as well as for its 
short life and inefficiency. It consists of a sheet- 
steel tube 11 ft. 3 in. in length with a maximum 
diameter of about | ft. 11 in., mounted above the 
rear end of the fuselage and extending beyond the 
tail. The rear end of the tube is open and the front 
end is closed by a grid in which are fitted a number 





The fuel consists of petrol which is supplied under 
steady pressure to nine jets spaced over the inner 
face of the grid. For starting up, air is injected 
through small tubes near three of the jets and the 
resulting vapour is ignited by a sparking plug; in 
normal running the heat of the metal parts is 
sufficient to maintain ignition. The products of 
combustion escape at high velocity through the 
open rear end of the tube only, being prevented 
from escaping through the grid by the spring 
shutters. The propulsive effect is produced * in 
this way, but it should be noted that the inertia of 
the gases plays an important part in the function- 
ing of the unit. Their escape produces a drop in 
pressure to below atmospheric at the forward end 
of the tubes, so that fresh air and more fuel are drawn 





district is similarly isolated from Berlin and eastern 
Germany. As the Rhine is cut at Nijmegen, so| 
far as German traffic is concerned, canal communica- 
tion with the German North Sea ports is com | 


in and another explosion occurs. In this way the 
cycle repeats itself at a frequency of about 45 per 
second. The thrust, we understand, has a mean 
value of about 600 lb., which is sufficient to give 


of small spring-steel shutters which act as valves. | 


the bomb a speed of 360 miles per hour. This, it 
may be noted, is what would be obtained from a 
600-h.p. engine of the usual type, but in making 
the comparison it should be borne in mind that the 
life of the propulsion unit has to be reckoned in 
minutes and its fuel consumption is about eight 
times that of a conventional aero engine of equi- 
valent power. It has, however, served its revolting 
purpose well enough, having been the means of 
killing and maiming thousands of persons quite 
indiscriminately and of destroying an immense 
number of homes ; but the flying bomb has failed, 
| in spite of all the skill expended in its development, 
| to change or defer the inevitable outcome of the war. 


Visir oF INDIAN ScrenTIsTs TO ENGLAND. 


On the occasion of the visit to India of Professor 
|A. V. Hill, M.P., secretary of the Royal Society, 
|last winter, it was suggested that Indian men of 
| science should be given an opportunity of coming to 
|the United Kingdom to establish closer relations 
| between the many new scientific organisations in 
India and corresponding bodies in Great Britain. 
The proposal was warmly welcomed by H.M. 
Government in the United Kingdom and by the 
| Government of India. It is now expected that a 
| party of distinguished Indian scientists, who will 
| be the guests of H.M. Government while in this 
| country, will arrive next week. They expect to stay 
| about seven weeks, and will visit important scien- 
| tific laboratories and industrial, medical and agri- 
cultural research institutions in and near London, 
| the Midlands and North of England, and elsewhere. 
| They will also discuss scientific progress with such 
bodies as the Royal Society, the Department of 
| Scientific and Industrial Research, the Medical Re- 
| search Council, and the Radio Board. It is under- 
| stood that the party will consist of Dr. Nazir Ahmad, 
| Director of the Cotton Technological Laboratory, 
Matunga, Bombay; Colonel 8. L. Bhatia, Deputy 
| Director-General, Indian Medical Service ; Sir Shanti 
|S. Bhatnagar, F.R.S., Director of Scientific and In- 
| dustrial Research, India ; Sir Jnan Chandra Ghosh, 
| Director of the Indian Institute of Science, Banga- 
|lore, and President of the National Institute of 
| Sciences of India; Professor 8S. K. Mitra, of the 
University College of Science, Calcutta, Chairman 
of the Radio Committee of the Board of Scientific 
| and Industrial Research ; Professor J. N. Mukherjee, 
Professor of Chemistry, Calcutta University ; and 
| Professor Megh Nad Saha, F.R.S., of the University 
College of Science, Calcutta. 








Cuarr oF ConcreTe TECHNOLOGY, IMPERIAL 
COLLEGE. 


A recent benefaction from the Cement Makers’ 
Federation has enabled the governing body of the 
Imperial College of Science and Technology to 
establish a new Chair of Concrete Technology in the 
City and Guilds College, which, as is well known, 
constitutes the Engineering Section of Imperial 
College. The scheme has received the approval of 
the University of London, although it may not be 
possible to appoint a professor until after the ter- 
mination of hostilities with Germany. The Chair 
will be instituted, in the first instance, for a period 
of ten years, and it will form part of the existing 
Department of Civil Engineering and Surveying 
of the College, which includes also highway en- 
| gineering. The duties of the professor will be to 
| provide advanced instruction in the principles and 
technological application of reinforced concrete, to 
conduct research in this subject, and to consult 
with the industry regarding the practical experience 
which can be given to students while they are under- 
going training. In order to establish the necessary 
contact with the industry, an advisory committee is 
contemplated, with appropriate representation of 
interested bodies. This committee will report to 
| the governing body of the College, and, at the end 
of the 10 years’ period, will review the working of 
the scheme and recommend its continuation or ter- 
mination. A noteworthy feature of the scheme is an 
arrangement sponsored by a number of building and 
civil-engineering contractors, whereby bursaries will 
be made available to students, who, after a pre- 
liminary study of the basic sciences, will devote one 
or two years to an intensive study of concrete 
technology. 











ENGINEERING. 











Oct. 6, 1944. 





Mr. 
LETTER TO THE EDITOR. 


LOCOMOTIVE AXLEBOXES. 


To tae Eprror or ENGINEERING. 


most exceptional ? 


j — 


Cox mentions the use of lubricating oils} Messrs. Baker, Child and Glaisher was the most 
containing 15 per cent. of rape, but surely this is important contribution yet made by the metallurgist 
The writer imagined that such | to bronze founding, the practical recommendations 
luxuries ended with the first World War. Certainly, | given being especially admirable. 
an almost straight mineral oil can be successfully | ment on Mr. Hudson’s eminently practical contriby. 
used with “chilled” bronze axleboxes (without | tion was to suggest that it would be inter: sting to 


His only com. 


Srr,—In these days, when international communi- | white metal), as above described, and although | know what types of melting plant were used by the 
cations are so difficult, engineers abroad are practi- | ™2ning speeds are less than in Great Britain, the | various collaborating firms. Mr. P. T. Holligan, 
cally “disfranchised” in respect of papers read | axle revolutions per hour are about the same. An | who spoke next, said that there was no doubt tha: 
before the engineering institutions at home, because me wy system of mechanical lubrication is used. | Dr. Pell-W alpole’s process could be put on a works 


the publication of discussions and communications | is noted that even the most recent—+.e., 


takes place before many overseas members can! ®USterity , 
communicate. Hence this letter upon the very and 2-10-0 types, are apparently unprovided with 
interesting paper with the above title recently | wedge-horns, in & case W here it is to be supposed 
presented before the Institution of Locomotive | the advantage of their use would have been very 
Engineers by Mr. E. S. Cox and summarised in| 2teat- These particular engines also illustrate an 


your issue of April 28, 1944. 

The effective service obtainable from axleboxes 
is the fundamental factor governing the mileage 
which locomotives can accomplish between general 
repairs ; thus every step conducive to the lessening 
of wear, and/or which facilitates the rectification of 
such wear between general repairs, is of prime 
importance. Hence it seems surprising that so 
many designs of locomotives for the railways of 
Great Britain do not include wedge-pattern axle- 
guards or “horns.” Such wedge-horns are practi- 
cally universal abroad, where axlebox wear is 
generally greater than in Great Britain ; the effects 
of this wear are adequately taken care of by using 
wedge-horns which, as a feature of design, are 
indeed almost synonymous with the life develop- 
ment of the steam locomotive. Until the 1923 
grouping, probably the majority of the railways 
in Great Britain used wedge-horns for their loco- 
motives, but it seems that only two of the present 
four grouped railways use them. Why is this 
excellent method of keeping an engine “ in trim’ 
so frequently unused in Great Britain ? 

A point connected with the use of bronze axle- 
boxes, not apparently mentioned in Mr. Cox’s 
paper, is the great advantage obtained by casting 
such axleboxes in chills ; not only are the sides for 
working in the horn-plates chilled, but the whole 
surface of the box, including the axlebox bearing 
area, but not the top. Incidentally, no white metal 
is applied to the axle-bearing itself. 
produces extra closeness of texture in the metal 
structure near the surfaces (not, of course, a 
“ hardening ” in the ordinary sense) and such axle- 


boxes are cast to close limits, so that very little | 


depth of metal is removed in machining the working 
surfaces. A larger proportion of lead than customary 


’ | Montevideo. 


inherent disadvantage of the plate frame as com- 

| pared with the bar frame for locomotives of this 
|size. In the bar-framed locomotive, adequate 
|length of axlebox bearing can be obtained—and, 
| incidentally, a more symmetrical cross-section 
| through wheel centres—while keeping the axlebox 
| thrust reactions in line with the centre of the main 
framing. Not so in the case of the plate frame, 
where, in the particular “austerity” engines 
|mentioned, the distance between the centre-line 
of the axlebox bearing and the centre line of the 
frame—i.e., the “ offset "—is approximately 5 in., 
}and, which is additionally bad, the bearing area of 
|the horn cheek upon the frame is approximately 
the same width. The disadvantage of this unevenly 
| Stressed assembly does not need emphasising, and 
| attempts to overcome it by “ arched ”’ pairs of horn- 
blocks and/or wide substantial hornstays are only 
ameliorations. 


Yours faithfully, 
P. C. Dewuurst. 


| July 17, 1944. 





| THE INSTITUTE OF 
| METALS. 


| (Concluded from page 255.) 


| We conclude below our account of the discussion 


| Institute of Metals, held at Birmingham on Wednes- 
| day, September 20. 

Mr. N. I. Bond-Williams said that his works had 
put into operation, almost without alteration, Dr. 


Pell-Walpole’s recommendations for flux de-gassing. 


| production basis. There were, however, certain 


British-built locomotives, both 2-8-0) practical considerations which were worthy of 


j}comment. He was surprised that more emphasis 
| had not been laid on another most important feature, 
| namely, unidirectional solidification, because by the 
|slow-pouring method employed unidirectional 
solidification was achieved to an extraordinarily high 
degree. The effect of the flux treatments on the 
density and the tensile strength of the alloy in the 
as-cast or annealed condition, in certain circum. 
stances, was slight and the real advantage was only 
shown up when the rolling of the material was taken 
into account. Dr. Pell-Walpole adopted a double 
oxidation and deoxidation treatment, and to have 
to do this in the foundry and to make sure that 
it was done was a distinct difficulty. 
quently he believed that a single flux treatment, 
i.e., flux treatment followed by the removal of the 
flux and the addition of phosphorus, was quite as 
effective. The next speaker, Mr. G. Rogers, was of 
the opinion that sound castings could be produced 
from the 88: 10:2 alloy and that it was more a 
question of method and application than of fluxing 
}and de-gassing. If the melting practice and the 
| moulding methods were correct no difficulties would 
| be encountered. He hoped, however, that the 5 per 
| cent. lead alloy would be increasingly adopted 
because it made matters much easier for the foundry 


(Conse 


man, but he could assure the meeting that the 
problems met with in using the 88: 10:2 alloy 
were not what they had been represented to be. 

Dr. T. B. Crow stated that he made phosphor 
| bronze castings without doing any de-gassing and 
| without the use of flux, and his material could be 
| rolled successfully into sheet and strip and gave 
the properties required of it. Phosphor-copper was 


This chilling | on the melting and casting of bronze which took | used as a deoxidant; this was added to the melt 
place at the 36th annual autumn meeting of the | 


and measures were taken to ensure that it went to 
the bottom of the pot. After stirring, a wait of one 
minute was imposed and then the tin was put in. 
The next speaker, Mr. K. E. Walker, said that he 
wished to counter the remarks made by Mr. Rogers. 
|Some twelve months previously he had been in 


can be introduced satisfactorily in such castings, They produced rolled bronze strip and rods, mainly | serious trouble in connection with pressure castings 
which is found to prevent abrasion completely, even | for bearing puropses. The metal was melted in | made from Admiralty and 88: 8:4 gunmetals. He 
in cases where horn-slides have been starved of ordinary pit-type coke-fired furnaces using a straight- | did not think that his foundry were getting more 
lubrication. In any case, the use of wedge horns | forward type of crucible and they had encountered | than 30 per cent. castings which were absolutely 
combined with such axleboxes enables wear to be | no difficulties of any kind. The next speaker, Mr. | sound, yet the melting was conducted in the most 
countered and dealt with to an extent which permits | Arthur Logan, stated that during the past 25 years | modern equipment and it was believed that every- 
locomotives up to eight-coupled types, and weighing | the progress made in the metallurgy of the bronzes | thing was being done properly. As a result of a 





around 70 tons, to run up to maxima of 150,000| had been small when compared with that achieved 
miles and averages of 135,000 miles between general | in cast iron. The latter was looked upon as second- 
repairs ; and upon lines having curves and gradients | rate 15 or 20 years ago, but had now come into 
altogether more severe than those common in Great | the front rank as a reliable and high-grade material. 
Britain. This is significant when compared with the |The papers under discussion, however, provided 
figure of 64,000 miles between general repairs given | fundamental data on which further progress could 
for the L.M.S., and also shows that the ideal postu-| be based. The fact that the Admiralty had re- 
lated by Mr. Cox, of axlebox performance raised to | tained 88 : 10:2 as their chief non-ferrous casting 
114,000 miles so as to coincide with boiler changes, | alloy for many years, without change, had given it 
can easily be accomplished if the proper steps are|an importance and a position which it scarcely 
taken to attain it. |merited. Because of its implied high quality, 

The writer is quite aware of the supposed dis-| engineers, designers and even metallurgists, when 
advantage of wedge horns ; namely, the possibility | asked for a reliable high-grade non-ferrous casting 
of wear being taken up incorrectly by repairing | alloy, had specified it. While the alloy undoubtedly 
staff, etc. (though 40 years’ experience upon many | had good all-round properties, pressure tightness 
railways shows that, unless the work is done by | was difficult to achieve. Until recently, and then 
woefully incompetent artisans and/or without proper | only as a result of war-time difficulties, the Admir- 
supervision, no such trouble arises); and that any | alty specification had treated lead as an objection- 
wear tending to produce irregularity between the | able impurity and limited it to 0-5 per cent. Mr. 
proper axle-centres might be “followed up” by | Hudson’s work, however, had clearly indicated that 
wedge adjustment. The writer cannot remember, | the inclusion of § per cent. lead in a bronze greatly 
however, any such presumed case causing trouble, | enhanced pressure tightness and imparted improved 
whereas hot boxes quite frequently originate from | wear resistance without seriously lowering the physi- 
axleboxes “ slack in horns.” Of course, by using| cal properties. It was to be hoped, therefore, that 
bar frames, both sides of an axlebox—that is, the | there would be an end to the use of the so-called 
wedge ” and the opposite, “ slipper,”’ side—can be | high-grade lead-free bronzes and that, after the war, 
adjusted with exactitude ; in fact, a set of axles | the Admiralty would not think it necessary to return 











can be re-centred without taking the wheels from | to the old 88 : 10: 2 alloy. 


suggestion made by Mr. Baker they had changed 
over to the 83:7:5:5 gunmetal. The moulding 
technique had remained unaltered ; only the melt. 
ling technique had been changed. An amazing 
|improvement in results had been secured and it 
| could now be said that irrespective of whether they 
fed the castings correctly or not—and in most cases 
| they did not, owing to the difficult designs involved 
—they obtained practically 100 per cent. satisfac- 
| tory pressure castings. Some of the castings had a 
| 2-in. section of metal in a most inaccessible place, 
and a *% in. section in others. If the leaded gun- 
| metal were melted under strongly oxidising condi- 
| tions, using manganese ore, no trouble was encoun- 
tered and he was sure no one present could make 
similar castings with Admiralty gunmetal or the 
88:8:4 alloy. He felt that those who took the 
view that the use of fluxes and protecting agents 
generally was being overdone had not investigated 
the matter carefully. The industry was faced with 
the problem of having to give difficult tasks to 
semi-skilled men in war-time and he was certain 
that the adoption of leaded gunmetal for all pressure 
work and for castings possessing high average 
strength would make an enormous difference to the 
industry. He could not agree with the suggestion 
that Admiralty gunmetal was not as bad as it was 
supposed to be. This material had cost many 





under an engine. 


Mr. H. W. G. Hignett thought that the paper by 


foundries in this country thousands of pounds in 
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iomes and he had yet to meet a foundryman who 
would recommend its use for very intricate pressure 
castings. They had made castings of all weights 
upto about 5 ewt., and had found that the 83:7:5:5 
alloy was not sensitive to pouring temperature. 

Machining needed care, however, for an unsuitable 

tool produced a tearing effect which affected the 

appearance of the casting. 

The last speaker, Dr. J. C. Chaston, asked for 
further information regarding the effect of the man- 
ganese ore at the bottom of the pot. Was the 
material reduced from MnO, to MnO, with the 
result that oxygen bubbled through the melt and 
acted as a de-gasser, or was there any manganese 
actually reduced to metal which passed into the 
alloy? He would also like information on the 
effect of lead in reducing porosity. 

The first author to reply to the discussion was 
Mr. F. Hudson, who said that many of the remarks 
made during the afternoon had dealt with the 
reason for the effect of lead when present above a 
certain percentage. The explanation did not appear 
to be difficult: It was well known that lead when 
mixed with copper-base alloys did not exist in an 
alloyed state; it was present in the form of tiny 
globules—ae a kind of emulsion in fact. As the 
metal solidified from the outside to the centre the 
lead remained molten, and, when present in sub- 
stantial amounts, tended to be pushed towards the 
centre of heavy sections of a casting, the last to 
solidify. These sections were the most likely to 
contain porosity and the lead sealed them up. 
When the amount of lead present was too low, there 
was not enough to seal all the porous areas. What 
the exact percentage of lead should be for all types 
of castings had still to be determined, but the 
presence of 5 per cent. seemed to meet the degree of 
porosity most commonly present. The main object 
of presenting his paper had been to obtain, for the 
benefit of engineers, confirmation that lead in 
bronze was beneficial. Founders, as a whole, had 
appreciated the advantages of lead additions for 
many years, but engineers had not. In reply to 
Mr. Hignett, the melting furnaces employed were 
mainly of the forced- and natural-draught coke- 
fired crucible type. 

Mr. W. A. Baker, in his reply to the discussion, 
stated that Mr. Murphy and other speakers had 
asked whether there was a critical lead content 
which affected the pressure tightness of gunmetal 
castings. 
of densities was the more extensive the higher the 
lead content. It did not seem, therefore, to be a 
case of a critical lead content, but of a progressive 
tendency for the alloy to give more pressure-tight 
castings. Mr. Turner had criticised their analyses, 
and, in answer to this, he would point out that all 
their castings had been made from high-purity 
materials and that their impurity content was con- 
sequently very low. This was one of the factors 
which had been arbitrarily maintained constant 
throughout the research. Dr. Chaston had asked 
whether any manganese from the manganese ore 
used was actually reduced to metal and entered the 

alloy. Tests had shown that there was no trace of 
any metallic manganese in the melts, hence it did 
not appear that the manganese ore was reduced as 
far as the metallic state. The most vexed question 
of all was in relation to the precise effect of lead in 
the alloys under discussion. A tentative suggestion 
had been put forward and they were examining this 
question to try to ascertain why leaded alloys fed so 
much better than the non-leaded materials. The 
fact that under poor conditions of feeding leaded 
alloys contained far less porosity than lead-free 
alloys, however, could not be accounted for with 
certainty at the present time. In a brief reply, 
Dr. W. T. Pell-Walpole stated, in answer to Mr. 
Turner, that a member of their team was now 
carrying out work on the corrosion of the bronzes 
produced by their methods. He confirmed that 
Mr. Holligan’s suggested method of treatment was 
quite as effective and much less troublesome 


than the double oxidation and deoxidation proce- 
dure referred to in the first paper. 

The other two papers on the agenda were taken 
as read and are to be discussed by correspondence. 
On the motion of the President, votes of thanks were 


Their results had shown that the range | 


COMBINED SPRING OILER AND 
BLOW GUN. 


THE accompanying external view, Fig. 1 and the 
longitudinal section, Fig. 2, illustrate an improved 
ype of oiler and blow gun recently developed by Messrs. 
B.E.N. Patents, Limited, High me and distin- 
guished by the identification mark “ No. 1755,” from 
the previous pattern “ No. 245.” It is designed, as its 
long nozzle will indicate, to enable parts difficult 
of access to receive an atomised spray of penetrat- 
ing oils, paraffin, light-bodied lubricating oils, etc., 
such parts including springs, brake rods and link 
_s on vehicle chassis or bodywork. The fluid can 

discharged at will in any form between a light 
mist and a heavy spray, and can, moreover, be cut off 
entirely so that a jet of compressed air only is delivered, 
in which condition the device may be used as a blow 
gun for cleaning engine and machinery parts. The 
nozzle is fitted at the end of a bent portion of the 
spray tube, which can be turned axially through a 
full circle and locked at any desired angle, an arrange- 
ment which gives a very wide field to the point of 
application without awkward manipulation of the oiler 
as a whole. The overall length, from the handle to the 
tip of the nozzle, is 19} in., the overall depth is 10} in., 
and the width, over the fluid container, is 44 in. The 
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weight, in the unloaded condition, is 2} Ib., and the 
container will hold a quart of liquid. 

The general arrangement of the oiler will be clear 
| from Fig. 1. The pistol-grip handle seen on the right 
| carries at the bottom a }-in. B.S.P. connection for 
| the air supply, and, at the top, the air control valve 

button. The central T-shaped body is of brass, hot 
| forged, the handle is an alloy die-casting, the container 
| is of steel, and all the other parts of non-ferrous mate- 
rials of different types. The container, it will be clear, is 
of a pattern already used in several other of the firm’s 
| appliances and is, for example, interchangeable with 
| that of several models of the B.E.N. spray gun. It 
incorporates a quick-operated lever release cover, 
allowing of easy recharging. Details of construction 
| of the oiler are seen in Fig. 2. The air, at a pressure 
| of anything between 80 Ib. and 150 lb. per square inch, 
|is admitted at the connection a and through 
the interior of the handle to the control valve b, which 
is of the balanced piston type spring-loaded, and 
interchangeable with that fitted to the B.E.N. No. 239 
blow gun. Thence, the air passes, through ports in the 
stud which secures the handle to the body, to the 
chamber c, from which it is led, by ports not shown, to 
the annular space between the outer tube d and the 
inner tube e, to be discharged round the top of the 
inner tube in the nozzle. This arrangement results in 
an ejector action on the liquid which is drawn up 
through the suction tube f in the container, the needle 
valve g and the inner tube e. The screw-down needle 
valve g can be set to give any amount of opening 
between fully open and completely closed, and the 
nozzle h screwed on the outer tube, is formed extern- 
ally with a hexagon, and contains a spacing device 
between the inner and outer tubes. Adjustment of 
the nozzle, therefore, varies both the intensity of the 











accorded to the authors of all the contributions. 


suction on the liquid and its atomisation. 





NOTES FROM SOUTH AMERICA. 


Ir is general knowledge that local manufacturing 
industries in South America have been making enormous 
war-time profits because of the inability to obtain 
imported articles. Obviously, therefore, as soon as 
there are any prospects of imports being resumed, 
prices in South America will tend to fall. Already, in 
Argentina the successes of the Allied armies in Europe 
have resulted in a very apparent disinclination on the 
part of the public to pay the high prices now prevailing, 
this being especially true in the case of imported goods. 
There is a marked tendency to postpone non-essential 
purchases until the end of the war in Europe, in the 
hope of seeing an all-round fall in prices. In Brazil, 
also, while dealers in imported luxury articles are still 
making abnormally high profits, business in Rio de 
Janeiro has latterly shown a tendency to slacken off 
in anticipation of an early end of hostilities in Europe, 
and prices of some commodities are slightly easier. 
This trend has been assisted in part by larger arrivals 
of certain imports from the United States. In the 
chief industrial district, Sio Paulo, prices for certain 
imported goods have commenced to fall in ratio to 
larger arrivals, and buyers incline to abstain in the 
belief that there wil) be a general break in prices before 
long. The above remarks apply more especially to 
consumer goods, such as textiles. In the case, how- 
ever, of heavy capital goods which are not generally 
manufactured locally, such as engineering equipment, 
transport items, etc., post-war demand will undoubtedly 
be so great that the price factor may not enter into the 
question, except so far as converns competitive quota- 
— from the United Kingdom and from the United 

tates. 

Despite the reduction in the essential supplies of 
fuel, machinery replacements, etc., from abroad, there 
is every indication that the general level of Argentine 
industrial production during the first half of 1944 was 
on a level fully as high as during the like period of 
1943, and possibly higher. This has been achieved by 
the large-scale and often highly enterprising recourse, 
on the part of manufacturers, to the use of substitutes, 
and to the utilisation of scrap and recovered materials. 
The arduous and urgent circumstances of industrial 
production, however, must have imposed a heavy wear 
and tear on machinery, and the wholesale refitting of 
many industrial plants, it may be assumed, is becoming 
increasingly necessary. Thus the immediate post- 
war period in Argentine industry—and in South 
American industry as a whole—will presumably be 
characterised by a heavy and general demand for basic 
materials over a wide range and variety of items, and 
for machinery and industrial equipment of all kinds. 
Meanwhile, there continues to be an absence of supplies 
in the Argentine market of “ rough ” goods from the 
United Kingdom, including coal, coke and other fuel. 
In view of Argentina’s steady progress towards wider 
industrialisation, the Government have in mind the 
exploitation and rationalisation of all sources of power. 
Plans are being studied by the recently-appointed 
President of the Direccién Nacional de Energia for the 
rationalisation of electric-power supply, mainly based 
on the establishment of permanent sources in place of 
temporary ones. The immediate practical aspect of 
the plans includes the encouragement of alcohol pro- 
duction for fuel, the manufacture and installation of 
stationary and mobile gas producer plants, and the har- 
nessing of wind and water for the generation of elec- 
tricity, including the falls of the Salta Grande, which 
could produce in electricity the equivalent of a million 
tons of petroleum a year. 

The general secretary of the Argentine Consejo 
Nacional de Racionamiento announced recently the 
issue of a decree which, in accordance with the powers 
assigned to the Consejo, brings under its control the 
internal commercial movements of copper and its 
alloys. Importers of copper and alloys will hence- 
forth be unable to dispose of stocks for commercial 
or industrial purposes without a licence. Copper 
imported under contracts which stipulate the manu- 
facturers to which it should be transferred will come 
under the same control, in which the Consejo will see 
that the distribution is properly carried out. The 
extensive instructions which have been drawn up 
include the customary obligation for the possessors of 
copper to declare their stocks, the establishment of 
priorities, the presentation of documents and other 
administrative measures. Another development in 
Argentina is the creation, by a decree of August 17, 
1944, of the Direccién Nacional de Transportes (National 
Transport Board) under the Ministry of Public Works. 
The National Railway Board and the National Com- 
mittee for the Co-ordination of Transport will be in- 
corporated in the new organisation. 

The Export and Import Department of the Bank of 
Brazil recently notified that it was prepared to receive 
‘* preference ’’ requests relating to the import into 
Brazil from the United States and Canada, during the 
first quarter of 1945, of semi-manufactures and manu- 








factures of iron and steel. There are widespread com- 
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plaints of the excessive prices at which many gouds 
imported from the United States, and particularly steel 
plates, are being sold in Brazilian markets. Discussions 
are now proceeding for the appointment of an official 
Brazilian Purchasing Commission to buy goods in the 
United States with the principal aim of keeping down 
the prices of such goods in Brazilian markets. The 
United States Government has agreed to grant a con- 
siderable increase in the quota of fuel oil supplied to 
Brazil, and has also increased by 9,000 tons the monthly 
quota of coal supplied to the Central of Brazil Railway, 
which has been experiencing an acute shortage of fuel 
due to the depletion of timber reserves, although this 
has been partly mitigated by the release of stocks of 
coal reserved forthe Navy. The Brazilian Government 
has fixed prices for the various kinds of Brazilian coal 
according to their calorific values, etc., and has estab- 
lished regulations for the control, by the Co-ordination 
of Economic Mobilisation, of supplies to railways, 
shipping companies and other buyers. 

An official of the United States Office of Defence 
Transportation, at present in Brazil studying transport 
matters, is reported to have stated that the United 
States authorities had allocated to Brazil for 1944 a 
quota of 2,600 vehicles, which was larger than that 
allocated to any other South American country. At 
least 750 of these lorries and tractors have been shipped 
to Brazil, and it was expected that, by the end of the 
year, delivery would have been effected of at least 
2,400 vehicles of the above quota. The same official 
stated that 100 lorries and 400 tractors were on their 
way to Sado Paulo for use on different farms ; also that 
it was easier to solve the transport problem by supply- 
ing lorries than by constructing railways, which required 
materials and plant that were difficult to provide at 
present. He considered that at least two years would 
be required to restore the transport system to normal. 
Correcting certain exaggerated reports in the local 
Brazilian Press regarding the manufacture of railway 


material and equipment, the British Chamber of Com- | 


merce in Séo Paulo states that only three or four con- 
cerns are actually involved. The position is, briefly, 
that the most important undertaking proposing to 
manufacture car parts and assemble railway wagons is 
the Cia. Brasileira de Material Ferroviario, capitalised 
at 50,000,000 cruzeiros. It will eventually establish a 
factory for the production of all railway car castings, 
such as couplers, draft gears, trucks, vacuum brakes, 
etc., the intention being to manufacture some of these 
items under royalty, and with British and American 
technical assistance. Present plans are for the pro- 
duction of about 300 car-sets monthly of all car parts, 
within a period of two years. This company will under- 
take all processes from the treatment of the iron ore to 
the completion of the finished product. The Fabrica 
Nacional de Vagées S.A. does not, as has been stated 
frequently, manufacture railway rolling stock, but has 
an erection plant. Planned production in the early 
stages is about 50 wagons a month. Neither of the 
above concerns will shortly be turning out wagons, as 
has been stated in the local Press. Then there is the 
Sociedade Technica de Fundicoes Gerais, S.A. (Sofunge), 


which is producing chilled-iron wheels. The output, 
however, is not at the rate of 30,000 wheels per annum, 
as has been announced, current production being less 
then 1,000 wheels a month. Another concern, the 
Empreza Metalurgical Nacional, producing couplers 
and parts for vacuum brakes, is only the new name 
for the former Metalurgica Otto Bernack. 

The 1943 report of the Cia. Vale de Rio Déce, which 
is developing the iron mines formerly held by the 
Itabira Company, records considerable progress in the 
building of the ancillary railways, roads, ete. - It is 
also proposed to set up a titanium oxide industry in 
Brazil. A new munitions plant, owned by the Cia. 
Nacional Forjagem de Aco Brasileiro, with a capital 
of 150,0001., was recently inaugurated by the Brazilian 
Minister of War. In his speech, the Minister pointed 
out that this was the first civil establishment in Brazil 
initiated for the production of munitions (largely shell 
cases) under the stimulus of the Ministry of War. An 
official of the Westinghouse Electric International 
Company, who returned recently from a visit to Central 
and South America, is reported to have said that a 
steady expansion could be expected in the near future 
in the export to Latin America (and to Brazil, in par- 
ticular) of electrical goods, especially heavy generating 
equipment and parts for railways, and industrial 
machinery. The same official declared that larger 
shipments of electrical material were necessary for 
essential industries and for hydro-electric projects 
which were being developed in Latin-American 
countries. The potential market in Latin America 
for electrical domestic appliances, such as refrigerators, 
fans, washing machines, stoves and irons, was very 
great. Meanwhile, the Brazilian Government has 
passed a decree creating the Committee of the Electrical 
Material Industry, which is empowered to take steps 
to set up a large-scale electrical material industry in 
Brazil. For this purpose the Committee is to make 
any arrangements necessary, within the country or 
abroad; to undertake the required technical and 
economic studies, and subsequently fix the locality 
and size of the projected installations; to study the 
adoption of measures for the development of the raw 
materials which are to be utilised; and to organise a 
national concern with Government and private capital 
to establish and operate the industry. 
mittee will consist of ten members, nominated by the 
President of the Republic. 


The Com- | 


Reviewing Peru’s progress in 1943, the President | 
recently informed Congress that much had been accom- | 


plished in the expansion of irrigation projects and the 
c »nstruction of roads, the latter including those which 
will open up the wealthy districts of the Amazon zone 


| 


JET-PROPELLED AIRCRAFT. 


WE reproduce above the first photograph to be offici 
ally released of the Gloster Aircraft Company's jet 
propelled aircraft, which is powered with the engine 
invented by Air Commodore Frank Whittle. Until 


January of this year, the existence of this machine 


and its engine was a closely guarded secret, though the 
aircraft flew for the first time so long ago as May, 194], 
and the construction of the engine—or rather, of its 
prototype- began in the British Thomson-Houstor 
Company's works at Rugby in January, 1936. This 
first engine was run on the test bench in April of the 
following year. Subsequently further engines wer 
built, with various modifications in design, introduce 
as a result of the experience gained, until sufficient 
progress had been made to justify a trial in the aircraft 
which had been built for the purpose by the Closter 
Aircraft Company, to the order of the Air Ministry. 

When it was decided to enlist the 
American industry also to expedite the production of 
the Whittle engine, the General Electric Company, 
of Schenectady, were asked to arrange for one of their 
engineers to see the engine at Rugby. This was in 
July, 1941. Having studied it, he returned to Ame 
rica, where a similar engine, built at Rugby for Power 
Jets, Limited, the company formed to develop th. 
invention, was sent shortly afterwards. A small staff 
of experts went with it, and Air Commodore Whittk 
also spent some time there while the preliminary work 
was in progress. The first American-buiit aircraft t 
be fitted with the engine was flown in 1942. This was 
the machine referred to in the official notice 
simultaneously on both sides of the Atlantic in January 
last; a notice which can only be regarded as some- 
what unfortunately phrased, since it did considerably 
less than justice to the amount of research and experi 
ment that had been carried out in this country befor 
the engine was introduced into the United States. The 
pioneer work of Air Commodore Whittle was recog- 
nised by the Royal Aeronautical Society last week, 
when they awarded him their Gold Medal. 

It is stated that jet-propelled aircraft are now in 
production in this country in considerable numbers, 
several well-known firms being engaged in the con 
struction of the engines. The aircraft have been used 
successfully against flying bombs, and, with the ex 
perience gained, they are certain to become still more 
effective from the military point of view, and to be 
employed in greater numbers. German jet-propelled 
fighters, built by Messerschmidt, have been encountered 
on several occasions in the European theatre of the 
war, but have been found to possess poor mancu- 


resources of 


Issued 


and the Province of Madre de Dios. It was hoped | vrability, although they have a high speed and rate of 
shortly to construct the railway to the newly-built | climb. 


port of Matarani, thereby facilitating communications 
with the Southern zone of the Republic. 
tion of the hydro-electric plant at Santa was progressing 


Construc- | 








BRITISH STANDARDS INSTITUTION.—The annual genera! 


satisfactorily, and it was hoped that the work would | meeting of the British Standards Institution will be held 


be completed in 1946. 


was now partly in operation, and should be wholly | anical 


available in 1945 for shipments of coal and iron. 


The new port of Chimbote | a¢ 2.30 p.m., on October 17, at the Institution of Mech- 


Engineers, Storey’s Gate, St. James’s Park, 


London, 8.W.1. 
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METHODS OF LEVYING CHARGES 
FOR SERVICES TO SHIPPING.* 


By Joun Totty, D.Sc. 


Tue payment of dues by ships for the use of har- 
hours and waterways is a custom which can be traced 
back to the earliest records of maritime commerce. It 
is probable that at first dues were assessed on a linear 
scale, using the length of hull as the basis. Later came 
an assessment based on the number of bales or casks 
(* tuns ’’) that the holds would carry. The convenience 
of this method was, no doubt, somewhat marred by its 
flexibility, and it led eventually to the “cubic” or 
quasi volume measurement of gross and net tonnage. 
Dues for services to ships, as distinct from services to 
cargoes, are largely based on these and other measure- 
ments by all maritime nations, with few exceptions. 

The basis used for levying a particular charge and the 


amount of that charge is usually determined at the | 


discretion of the port or canal authority. Thus the 
statutory position is that, although the measurement 


of a ship for tonnage is compulsory, that charges should | 


be based on that measurement is not compulsory, 
except in the case of State charges, including the 
services of the State in making measurements. There 
may, however, be a statutory obligation, as in Great 
Britain, that charges are to be reduced if the revenue 
exceeds the cost of maintenance of the services and 
facilities provided, and, in the special case of the 
Panama Canal, maximum and minimum 
fixed by Act of Congress. 

In the main, the levying authorities attempt to 
adjust their charges so that there is a partial com- 
promise between the value of the services provided for 
a particular ship and the “capacity to pay” of that 
ship. The universal difficulty in making net or gross 


tonnage serve as a satisfactory yardstick for the pur- | 


pose of such a compromise is evident by the fact that 
among the various methods of assessment for various 
services throughout the world are found: gross 
tonnage (flat rate); gross tonnage (scale rate); net 
tonnage (flat rate) ; net tonnage (scale rate) ; ‘‘ Canal” 
tonnage (flat rate) ; 


length and breadth ; and flat rate per ship. 

In addition, the charges may vary with type of 
ship, e.g., whether cargo or passenger; state of ship 
e.g., whether loaded or in ballast; object of entering 
port, e.g., whether loading, discharging, repairs, refuge 
or bunkering ; nature of cargo; origin of ship and/or 
cargo ; 


of crew ; or number of passengers. 

The services for which dues are levied may be broadly 
divided into capital and revenue charges. These and 
the corresponding basis of assessment are indicated 
in the following table :— 


Capital Charges. Basis of Assessment for 
Charges. 
Launching dues Gross or net tonnage. 
Fitting out dues 
Dry dock dues 
Trial trip dues wa ne F pe * 
Classification fees : 
Hull survey fee ... Gross tonnage. 
Machinery survey fee ... Nominal horsepower. 
Classing fee Gross tonnage. 
State charges: 
Tonnage measurement fee Gross tonnage. 
Load line fee 
Survey fees ; ae 
Miscellaneous official fees 
including life saving ap- 
pliances, light and sound ) Fees per schedule. 
signals, wireless and sun- 
dry equipment 
Revenue charges. 
Port dues Gross or net tonnage. 
Canal dues Net tonnage (Canal mea- 


surement). 
Net tonnage. 
Draught, draught and dis- 


Light dues ... 


Pilotage tance. 
Gross or net tonnage and 
\ distance. 

Towage Gross or net tonnage or per 

tug, and distance. 

Dry dock Gross tonnage. 

Painting oe coe 9 9° 

Surveys: Classification and Gross tonnage and nominal 

State horsepower. 


Miscellaneous charges, in-) 
cluding boat assistance, \ Sundry rates 
buoyage, berthage, hos- { schedule. 
pital, quarantine, etc. 


per port 


4 





* Paper read at a joint meeting of the Institution of 
Naval Architects and the Institution of Engineers and 
Shipbuilders in Scotland, held in Glasgow on Septem- 
Abridged. 


22, 1944. 


dues are | 


gross tonnage and draught; net | 


tonnage and draught; displacement ; draught ; length ; | 


destination of ship and/or cargo, distance of | 
pilotage ; time in port; frequency of arrival ; number | 


The foregoing table is not intended, of course, to 

give more than an indication of the diversity of the 
services rendered by the levying authorities and the 
diversity in the basis of levying them. Each port is 
a special case, far more so than the ship, and the same 
basis does not suit all ports or all services at the same 
port. The relative importance of certain charges can 
be seen, in a broad way, from specimen data of actual 
voyages. Port and light dues, taken together, are 
usually larger than pilotage and towage. A single 
canal passage on a voyage may cost as much as several 
| ports of call. ‘‘ Sundry charges” are by no means 
| negligible. 
| The operating costs of a port or canal authority 
| (ultimately paid by the ships and cargoes serviced 
| thereby) come under four main headings :— 
Charges against capital, including construction of 
piers, breakwaters, docks, jetties, landing stages, canal 
excavation, locks, cranes, floating craft, warehouses, 
| railways, roads, offices and sundry works ; maintenance 
costs of the foregoing ; service costs, including salaries 
and wages of service personnel, materials, stores, fuel 
and power; administration and sundries, including 
administrative staff, office expenses, rates and taxes. 
The corresponding revenue is derived from receipts 
from handling cargo and passenger traffic; receipts 
from shipping dues; and receipts from miscellaneous 
sources. 

Thus only a percentage of the annual port charges 
and port revenues is attributable to services to ships 
jas distinct from services to cargoes. A substantial 
part of the cost is represented by fixed overhead charges 
which cannot be directly related to the dimensions 
of ships serviced or to facilities for handling cargoes. 
Other items, however, may be closely related to ship 
dimensions, such as depth and breadth of dredged 
channels, size of docks and dock entrances, length of 
| wharves, piers and jetties, depth and breadth of canals, 
| length and width of locks. The construction of a dry 
| 








dock or canal lock to accommodate a certain maximum 
size of ship might be expected to vary roughly with the 
product of length, breadth and depth for excavation 
plus the product of length and depth for the con- 
struction of dock sides, and with the product of breadth 
and depth for the dock gates. The cost of a canal of 
a given length might be expected to vary with the 
product of breadth ~ depth, piers and wharves varying 
approximately with length. For the use of wet-dock 
facilities, an assessment based on length x beam might 
appear logical, if beam were an important factor; but 
this is rarely so, length being the governing factor for 
facilities alongside loading and discharging berths. 
In certain ports, dues are in fact charged per foot of 
ship’s length. Similarly, other items can be, and are, 
rationally assessed on a linear rather than a cubic 
basis: as, for example, pilotage dues, which are almost 
universally based on draught. 

A recent presidential address to the Institution of 
Engineers and Shipbuilders in Scotland has already 
| dealt with the well known irrational influence of tonnage 
|rules on machinery spaces, superstructures, double 
| bottoms and tankers. Naval architects have asserted 
| on previous occasions before this and other technical 
| institutions that ships should be assessed for dues on 
|}a numeral co-ordinating internationally recognised 
| dimensions, namely, length (B.P.), breadth (moulded), 
|and draught (summer load-line), or draught (actual), 

which may be taken to ‘* Measure roughly the cost of 
| building and maintaining the harbour or canal facilities.” 
| It has been suggested that a suitable numeral might 


awe x ® This has the merit of 

coefficient 
| extreme simplicity and gets rid of illogical allowances 
fer machinery spaces and superstructures. Such a 
| numeral does not, however, co-relate ship dimensions 
| in a way which could have even a broad relation to the 
| cost of port facilities. On the contrary, over a wide 
| range of sizes and types of ships, it would follow fairly 
| closely the variation in tonnage values, so that unless, 
in fact, port costs for similar ships vary with the cube 
of linear dimensions, it is not a logical solution. 

The levying of dues on ships on a tonnage basis has 
some important arithmetical consequences. In the 
case of, say, three geometrically similar ships with 
lengths in the ratio of 1: 2:3, the tonnage and there- 
fore the flat-rate charges are in the ratio of 1 : 8: 27. 
Thus a 400-ft. ship would be assessed to pay approxi- 
mately eight times as much as a 200-ft. ship, and a 
600-ft. ship approximately 27 times as much. The 
600-ft. ship may or may not produce 27 times as much 
revenue as the 200-ft. ship, but it certainly does not 
make 27 times as great a demand on port or canal 
facilities, or justify such an extreme disparity in charges, 
even allowing for sliding scales in favour of larger 
vessels. It is suggested, therefore that, if the present 
system were to be replaced by a numeral system, 
embodying L, B, and d, the terms should, fundament- 
ally, be additive. 


| 


| take the form 








A suitable numeral (N) might be: N = (L x co- 
efficient) plus (B x coefficient) plus (d x coefficient). 


The coefficients should preferably be fixed by inter- 
national agreement, and *‘ weighted ” so that the three 
terms in the numeral have approximately equal 
relative importance. In this way, artificial distortion 
of dimensions would be discouraged. To improve the 
physical significance of such a numeral it is suggested 
that it might take the form :— 
N 
R 3° 

The numeral R would then be regarded as the “‘ Rate- 
able Length ” and would, in fact, be a composite value 
combining length, breadth and draught in approxi- 
mately equal proportions ; for example, the coefficient 
| might be 1-0, 6-0 and 16-0, respectively, which would 
| give a rateable length less than the actual length of 
| ship over a wide range of vessel, the difference depend- 
| ing on the influence, when weighted, of length, breadth 


| and draught. Such a numeral has, in effect, a finite value 
| at zero length of ship because the ratio of breadth to 
| length, and draught to length, increases as length 
| diminishes. With a numeral of the L x B x d type, 
| keeping L constant, B and d may, for example, be 
reduced by, say, one per cent. each, and block coefficient 
increased by two per cent., thereby keeping the dis- 
placement the same, yet nevertheless reducing the 
| assessment by two per cent. On the other hand, with 
‘anumeral of the additive and weighted type, as pro- 
posed above, the corresponding change in the assess- 
ment would be less than one per cent. 

For the purpose of State, classification society, and 
sundry official dues, including light dues, the draught 
factor in such a numeral would preferably be based on 
the summer load-line draught. For port and canal 
dues, the mean (actual) draught should be used. If the 
draught on departure differs from the draught on enter- 
ing, the mean of means might be used. A wide range 
of conditions is thus covered by a single numeral, such 
as a ship entering fully loaded and leaving light, or 
vice versa, or vessels only partially loaded. In this 
way, a great deal of the complication involved in the 
use of gross and net tonnage would be dispensed with. 
There should be no practical difficulties in recording 
mean draughts for this purpose: the record can be 
made at the same time as the draught for pilotage dues. 
Similarly, it is possible, with the aid of the same 
numeral, to dispense with complicated tables for 
pilotage ; without which, dues based on draught only 
are quite unfair to ships of the same draught but 
different lengths and breadths. 

In the House of Commons, the Parliamentary 
Secretary to the Ministry of War Transport was asked 
in February, 1944, whether, in view of the widely held 
opinion that existing rules for the measurement of ships’ 
tonnage should be altered and a new and simple rule 
evolved, he would consider the setting up of a committee 
to draft proposals for international agreement. The 
| Parliamentary Secretary replied that “‘ Tonnage measur- 
| ment rules had been the subject of recent discussion in 
the shipping press and a wide divergence of opinion 
appeared. It was plain that any change in the present 
|rules would necessitate elaborate inquiries by ship- 
| owners and shipbuilders as well as international agree- 
ment with other maritime nations. For these reasons 
| it would not be opportune to undertake so long and 
difficult a task at present. He had, however, given 
instructions that the matter should be considered as 
| soon as the opportunity permitted.” 

Later in February, 1944, the Shipbuilding Conference 
passed the following resolutions: (1) ‘‘ That the ton- 
nage measurement laws for ships are out of date and are 
in urgent need of drastic revision in order to remove 
impediments to desirable development in new ships ” ; 
and (2) “* That the matter of revision be pressed upon 
the British Government for urgent discussion with the 
United States and other maritime nations as a necessary 
pre-requisite to post-war shipbuilding progress.” 

Moorsom’s original paper on this subject—the basis 
of the present system—was read to this Institution 
in its first year, 84 years ago, and many subsequent 
papers have been read and discussed. From the outset, 
and continuously up to the present day, members of the 
Institution have been critical. It is clear that, before 
a ‘drastic change ” can be effected, naval architects 
must agree among themselves by majority opinion on 
appropriate recommendations to the State authorities, 
otherwise the State can fairly plead ‘* wide divergence 
of opinion.” 








| 








AVAILABILITY OF COPPER FOR PIPE-LINE SERVICES IN 
BUILDING.—The Copper Development Association, Grand 
Buildings, Trafalgar-square, London, W.C.2, have issued 
a summary of the regulations governing the release of 
copper for plumbing purposes. This states briefly the 
conditions under which copper is released by the Non- 
Ferrous Metals Control for the manufacture of water 
pipes ; hot-water cylinders, calorifiers and fitted boilers ; 
and sanitation, heating and gas pipes. A list of the 
water authorities who have been empowered to adopt 





light-gauge copper water pipes is included. 
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LABOUR NOTES. 


Tue Catering Wages Commission proposes to set up 
a Wages Board to regulate staff pay and conditions in 
more than 70,000 tea shops and unlicensed restaurants 
throughout the country. This will be the second Board 
of the kind recommended by the Commission. The 
first, dealing with industrial and staff canteens, is 
already at work, and the expectation is that three more 
will soon follow. 


The national executive of the 18 unions, affiliated to 
the National Federation of Building Trade Operatives, 
decided at York on Friday last week to accept the 
employers’ offer of a basic wage increase of a penny an 
hour on November | and a further penny an hour on 
July 1 next year. The conference instructed the execu- 
tive of the Federation to impress on the employers that 
they should, if possible, pay the second penny at an 
earlier date. Mr. Coppock stated that, from February 1, 
the labourers’ rate would be increased from 75 per 
cent. of the craftsman’s rate to 80 per cent. 


At its recent conference in Blackpool, the Electrical 
Trades Union adopted by 24 votes to 21 a resolution 
urging the executive to obtain the abolition of zoning 
and the introduction of one standard rate of pay for 
all electricians. This rate, said the resolution, should 
be consistent with the present standard of living, and 
be exclusive of overtime, piece-work, and any other 
form of bonus payment. ‘Electricity should be 
regarded as a profession, not as a craft,” a Hull delegate 
said. 


Mr. Beard, general secretary of the United Pattern- 
makers’ Association, claims in the latest issue of his 


official Report that there is growing evidence that firms | 


are introducing the five-day week, and spreading the 
47 hours over it. ‘“‘ Your E.C.,’’ he writes, “ are 
against the introduction of the five-day week, which 
means an increase in daily working hours, but if such 
conditions are accepted by employees, our members 
must claim overtime payment for time worked in excess 
of the normal working day.” 





“We have recently taken up the question with a 
firm in Scotland,”’ Mr. Beard continues, “‘ and one union 
(the General Iron Fitters Association) has obtained a 
decision of the National Arbitration Tribunal. It is 


to the effect that if 47 hours are worked in five days | 
and the union has no agreement on the question, over- | 


period which other apprentices have to serve will be 
reduced by one-third of the period of war service, 
subject to a maximum of one-third of the unexpired 
apprenticeship. 





Up to the date at which the original apprenticeship 
would have ended, or until he reaches the age of 21— 
in certain cases, in Scotland, 23—whichever is the 
earlier, the returned apprentice will receive the wage, 
with war bonus which would have been payable to him 
if his apprenticeship had not been interrupted. During 
the first half of his remaining period of training, he must 
be paid five-sixths, and in the second half, eleven- 
twelfths of a journeyman’s rate. 





A Ministry spokesman said, later in the day, that the 
| term apprentice would be interpreted in a broad sense. 
| It would apply to all industrial workers undergoing 
| three years training or more and would include not 
| only those working under an indenture or other written 

agreement, but also those under an oral agreement or 

recognised custom or practice in the trade concerned. 
Each industry is to be asked to prepare a scheme to 
meet these needs. Where there is no Joint Industrial 
Council or Trade Board, the Minister himself may 
prepare one. The scheme is applicable, not only to 
members of the Services, but also to those in the 
Merchant Navy, Civil Defence or engaged on work of 
National importance approved by the Minister. 





The Prime Minister, in reply to a question by Mrs. 
Cazalet Keir, in the House of Commons last week, 
stated that Mr. Justice Asquith had consented to act 
as chairman of the Royal Commission on “* Equal Pay 
| for Equal Work.” Following up her original question, 
| Mrs. Cazalet asked :—** In view of the amazing difficulty 
|the Government are having in setting up this Royal 
Commission will the right hon. gentleman consider 
accepting the recommendations of the Atkin Committee 
of 1919 and thus avoid further delay in the matter ? 





| Mr. Churchill replied :—‘* I was not aware that the | 


| difficulties were amazing. In time of war, when so 
| many people are occupied with other tasks, it is more 
| difficult to pick exactly the right person for a task of 
| this peculiar and special social responsibility, but 
the difficulties, amazing or otherwise, have been success- 
| fully overcome, and I do not propose to adopt the 


| suggestion of my hon. friend.” 


| . ° 
One or two revolutionary changes are proposed in 


time must be paid for the extra day-time work.’’ Mr. | the Government’s Industrial Injury Scheme, the details 
Beard adds that there is evidence that the practice is | of which are given in a White Paper published last 
being introduced elsewhere. He trusts, therefore, ‘‘ that | week. Compensation for industrial accidents now 
members will observe the E.C. instructions in the matter | becomes a social service instead of an employers’ 
and report any such circumstances to branch or district | liability. The new scheme will be compulsory for all 


secretary.” 


‘ | whatever their incomes. 

There was a slight increase in the membership of | 
the United Patternmakers’ Association in August, and | 
at the end of the month the total was 13,896. Two | 
hundred members were in receipt of sick benefit and | through insurance companies. 


| the 18,100,000 employed salary and wage earners | 
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FRICTION OF BALL AND ROLLER 
BEARINGS.* 
By L. Rosenrevp, A.M.1LA.E., F.Ixst.Per, 
(Concluded from page 258.) 
From the data given by Biiche the following formula 
can be derived, to show the relative effect of speed, 


viscosity, and load on the frictional torque of given 
bearing :— 


Ttotar = Trot + CyNy + C,./P Nf nf, 
where Ttotai = total frictional torque ; 
Troi = pure rolling torque ; 
N=s ; 
P = radial load; 
7 = oil viscosity at P and N; and 
C, and C, = constants. 


If we assume, in agreement with Schneider, that the 
rolling portion of the total friction is identical with the 
starting friction, which is independent of oil viscosity, 
that is, the friction for zero viscosity, Tyo) is given 
and constant for a given load. If we assume normal 
lubricating conditions, that is, that the available 
amount of oil exceeds, for safety reasons, the quantity 
giving minimum friction, under these conditions we 
have to accept, as stated below, the overwhelming 
influence of hydrodynamic friction and with it of 
speed and viscosity. As speed is increased, torque 
increases, until a point is reached when the rollers or 
balls are lifted off the races by the hydrodynamic 
pressure in the oil film, and oil films are built up at 
the points of sliding friction. At slightly higher speeds 
the frictional torque may sometimes be a little lower. 
Thereafter, again, it will increase greatly with increasing 
speed, until a new maximum torque is reached. With 
further increase of speed, friction decreases at a de. 
creasing rate as a result of the decrease in oil viscosity 
with rising temperature. It seems that at a compara. 
tively high speed another minimum of friction is 
reached. This would be at a point where the rate of 
temperature rise of the bearing is greatly reduced due 
| to the increased heat transmission to the surroundings. 
Beyond this point the effect of speed would exceed 
that of viscosity, and friction would rise again, probably 
without any further change up to the limiting speed of 
the bearing. 

Tests carried out in the Institution of Automobile 
Engineers Research Department will now be con- 
sidered. The object of these tests was to find the 
frictional resistance of two cylindrical roller bearings, 
of 140 mm. outside diameter, 55 mm. shaft diameter, 
and 33 mm. width, with twelve rollers. The bearings 
supported a shaft which was to be loaded up to 
10,000 Ib., running at speeds up to 3,500 r.p.m. The test 
arrangement is shown in Figs. 8and 9, opposite, the test 
bearings a being those at the ends mounted in a cast- 
iron housing b. The shaft c was driven, through a 
flexible coupling, by an electric motor mounted in 
trunnions and permitting measurement of friction by 
| the reaction torque on the motor. For axial location 
a deep-groove ball bearing was used. Load was 
applied by means of another pair of identical roller 








Hitherto, employers have usually covered their risks bearings mounted side by side on the centre of the 
In most cases of pro-| shaft, held between straps ¢, which were suspended, by 





22 in receipt of trade benefit. There were 641 super- | longed disability compensation has taken the form of | means of a connecting rod, from the short end of the 
annuated members. | lump sums payable after long and contentious legal | Joading lever f. To the long end of the loading lever 
arguments. The Government plan abolishes that/| a spring balance was connected by means of rod g. 
The draft agenda for the postponed Trades Union | system and substitutes one of pensions payable for| The lever f is provided with a fixed fulcrum at A. 





Congress contains a number of resolutions calling upon | personal suffering. Up till now, the criterion has been | For measuring the roller bearing temperatures, thermo- 


the General Council to press the Government for an | 


Act establishing the 40-hour week as the legal standard | 
| quent earning capacity, and there will be no distinction 


for industry. They agree, it is understood, that the 
proper method of dealing with the question is by means 
of a Bill providing for (1) A general reduction of hours | 
to a maximum of 40 a week; (2) The application of | 
the principle to each industry or section of industry 

in relation to its particular conditions; (3) The em- 

powering of the Minister of Labour and National | 
Service to legalise voluntary agreements on the subject ; | 
and (4) Where agreement is not reached within a speci- 

fied time, the framing by the Minister of a draft scheme | 


for the industry in question. 


According to the Industrial Correspondent of the | 
Daily Herald, great importance is attached to leaving | 
ample room for the standard to be applied in the way | 
best suited to the needs of each industry. 





loss of earning capacity. Under the Government 
scheme, pensions will be permanent, regardless of subse- 


between fatal and disabling accidents except in the 
sums payable to dependants. 





The appeal procedure has been designed mainly to 
ensure that differences are taken completely out of the | 
field of legal wrangles, the final right of appeal being 


couples were pressed against the outer races of each 
of the main bearings. A third was placed between the 
outer races of the two centre bearings. 

Lubrication of the four roller bearings was originally 
of the constant-level bath type, with the bottom roller 
dipping } in. into the oil. This system of lubrication 
was soon abandoned in view of oil leakage, which 
resulted in varying frictional resistance, especially at 
high speeds, and one drip-feed lubricator was mounted 
on top of each of the main bearings, as indicated at j, 





to an Industrial Injury Insurance Commissioner on 
questions of law and other matters that may be referred. 
These Commissioners will be appointed by the Crown | 
and their decisions will be final. 


Under the Unemployment Insurance Bill, the text 
of which was published last week, unemployment 
benefits will be appreciably increased. The increases 


and one on top of the two centre bearings. An aero- 
engine oil, to specification D.T.D. 109, having a com- 
paratively high viscosity, as shown in Fig. 10, was 


| used in the tests, as its use was intended in the main 


tests for which the present experiments were pre- 
paratory. 

To examine the effect of variations in oil supply 
two series of runs were made, at 1,000 r.p.m. and 


A few | are chiefly designed to operate in the transitional period | 3,000 r.p.m., with 78 Ib., 2,240 Ib. and 8,960 Ib. load. 


unions think the reduction should be in stages in their | after the war in Europe, and before the All-in Social | Oil supply was varied between one and five drops per 


industries. 





Service, stated in the House of Commons last and 


that wage allowances and training facilities, with main- 


Insurance Scheme comes into operation. The new | 


women, 18-21, 17s.; 


22s.; married women, 20s. ; 
In addition, | 


girls, 17-18, 10s. 6d.; girls under 17, 6s. 


bearing per minute. The results are shown in Figs. 11 to 


| weekly rates will be :—Men, 24s.; men, 18-21, 19s. ; | 14, opposite, where the figures against the curves are the 
Mr. Bevin, the Minister of Labour and National | boys, 17-18, 12s.; boys under 17, 7s.; single women, | loads carried in pounds. 


Values of frictional torque 
are given as for two mye and are half of those 
measured. This includes only half of the friction of 


» ts during the training, are to be provided | the allowances for each dependent child will be raised | the locating ball bearing, but in view of the absence 
by the f State for vou men and pane ee mortncr | by ls. and that for a wife or other adult dependent by | of any appreciable axial load the error due to this 


ticeships have been interrupted by National Service | 
during the war. An apprentice who was in the last | 
year of his apprenticeship before war service is to be | 
regarded as a journeyman on re-instatement. The 


6s. There will be comparative increases in all the 
scales of the separate agricultural scheme, the maximum | 
weekly benefit allowance under which is to be raised | 
from 41s. to 54s. 





may be assumed to be very small. As shown in Fig. 








* Report of the Automobile Research Committee of 
the Institution of Automobile Engineers. Abridged. 
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11, which is for a speed of 1,000 r.p.m., and Fig. 13, | be adjusted in reasonably short time. Calibration tests 
which is for a speed of 3,000 r.p.m., friction had a slight | were run at 500, 1,000, 2,000, 3,000, and 3,500 r.p.m., 
tendency to increase with increasing oil supply. The | with loads of 78, 2,240, 5,600, and 8,960 Ib. Fig. 15 


rise in bearing temperature was much more a 


shows the frictional torque, in Ib.-in., for two roller 


especially at high speed. This can be seen from Fig. 12| bearings plotted against speed for the different loads. 
(for 1,000 r.p.m.) and Fig. 14 (for 3,000 r.p.m.) in| The starting friction is also indicated, but curves are 
which the full-line curves are for the centre bearings only dotted below 500 r.p.m. as their exact location 
and the chain-dotted curves are for the main bearings. | would have required measurements at least at two 
The generally somewhat higher temperature of the two |more low s s, while the main tests were not 
centre roller bearings is explained by their position, | intended to be run below 500 r.p.m. It can be seen, 
which did not offer much possibility of effective cooling, | however, that friction increased rapidly with increasing 
the more so as shields had to be used to prevent oil| speed up to a maximum somewhere in the region of 
from being thrown out at the higher speeds. 500 r.p.m. Above 500 r.p.m. friction decreased as the 

An oil feed of one drop per bearing per minute was| speed increased up to 2,000 r.p.m., but remained 
ultimately adopted as the smallest quantity that could ' nearly unchanged with further speed increases. The 
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character of the curves is rather similar to the results 
obtained by Schneider and Biiche. The friction in 
Schneider’s bearings was, in general, higher. These 
differences may be the result of the different types of 
bearings, those used in the present tests being of 
“heavy” type, compared with “medium” type 
bearings used by Schneider, the latter also having a 
larger inside diameter (70 mm.). The viscosity of the 
oil used in the tests under report was considerably 
higher than the viscosity of the oils Schneider used. 
The temperature rise due to friction of the two main 

i was nearly identical and generally between 
10 deg. and 20 deg. C. below that of the two centre 
bearings. It increased greatly with speed, but at a 
decreasing rate as the speed was increased (see Figs. 
16 and 17, which are for the main and centre bearings, 
respectively). The effect of load on frictional torque 
is shown in Fig. 18. In general, friction increased with 
load, but above 2,240 Ib. variations were small and 
above 5,600 lb. almost negligible. Temperature was 
hardly affected by loads above 2,000 Ib. 

From the foregoing it may be concluded that the 
friction of ball and roller bearings is subject to con- 
siderable variations, due to the influence of several 
factors, one of which is design. The type of bearing 
has a considerable effect on friction, probably more 
than any other factor. In general, friction is higher 
the greater the amount of sliding and the greater the 
pressure under which it occurs. Friction will increase 
the greater the degree of conformity between rolling 
elements and races, the greater the axial load, the 
smaller the rolli elements, the smaller the clear- 
ance between rolling elements and races, and the 
greater the pressure of the oil seal on the shaft. Also, 
the type of cage may have an effect on the friction. 

Another important factor is lubrication. The type 
of lubrication is usually given with the design. Oil is 
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the ideal lubricant, giving low friction and easy adjust- 
ment of supply. Grease permits simpler and cheaper 
design, less attention and greater safety of operation, 
but temperature may be a limiting factor. Friction 
increases with increasing oil supply or oil level, and 
with oil viscosity. The present tests have confirmed 
the fact that friction decreases with decreasing oil 
supply. It is probable that with the use of an oil of a 
viscosity within the range usually recommended for 
this type of bearing, considerably lower values of 
frictional torque would have been obtained. 

Increasing the load causes an increase of frictional 
torque. In bearings not specially designed as thrust 
bearings (for example, deep-groove ball bearings, 
spherical roller bearings, self-aligning ball bearings, 
double-lip cylindrical roller bearings), axial thrusts 
cause a great increase in frictional torque. In the 
present tests, the increase in frictional torque with 
increasing load was not great, and was noticeable only 
at the lower loads. Above 5,000 Ib. the frictional 
torque was practically constant. 

In the general relationship between frictional torque 
and speed for an anti-friction bearing there is a main 
trend for torque to increase with increasing speed. 
Superimposed on this it seems possible for two maxima 
to ocour, one at very low speeds when the oil film 
begins to separate points of sliding, and another at 


intermediate speeds where the rapid rise in temperature 


causes such a drop in viscosity that the effect of speed 
on torque is overshadowed by that of viscosity. Torque 
appears, however, to rise again at higher speeds as 
soon as the rate of temperature rise drops appreciably, 
dve to increased heat transmission to the surroundings. 
The position of the maxima and minima in the torque- 
speed curve probably depends upon most of the other 
factors affecting friction, which may be responsible for 
the great variations in the curves obtained by different 
authors, although in some cases the limited speed range 
of the tests may be the explanation. 

In the present tests it seems that the high viscosity 
of the oil used caused the variations of friction to be 
more pronounced than usual. The friction was very 
low at starting and reached about ten times that value 


at a maximum of about 500 r.p.m. Between 500 r.p.m. | 


and 2,000 r.p.m. friction dropped considerably but 
remained practically constant above 2,000 r.p.m. 








STEEL-STRIP GAS PICKLING AND 
GALVANISING PLANT. 


Aw interesting feature of a continuous steel strip | 


galvanising plant installed at the Sharon Steel Corpora- 
tion, Sharon, Pennsylvania, U.S.A., is the hydrogen- 
chloride gas-pickling equipment, which, it is claimed, 
produces a steel surface completely free from blisters 
and gives improved adherence to the zinc coating. 
The plant consists essentially of electrically-driven 
uncoiling rolls, a pre-heating furnace, a gas-pickling 
furnace, a cooling tower, a galvanising bath, tension 
rolls, and re-coiling stands. The pre-heating furnace is 
50 ft. long, has an internal width of 4 ft., and is directly 
heated by gas burners. The material in this furnace is 
supported on heat-resisting alloy rollers. The gas- 
pickling furnace, which is made of alloy-steel sections, 
is 50 ft. in length, has an internal width of 2 ft. 6 in., 
and is externally heated by burners mounted in the 
furnace enclosure. The pickling gas, which : 
through the furnace in the direction opposite to that 
in which the strip moves, is generated by mixing pre-de- 
termined proportions of flue gas and hydrogen-chloride 
gas. After passing through the furnace, the mixed 
gas is led into a water scrubbing tower in which the 
chlorides and other soluble constituents are absorbed. 
Leaving the gas-pickling furnace, the strip is passed 
through a cooling tower in which the temperature of 
the strip is reduced sufficiently to permit of water 
quenching at the exit end. The tank in which the 
strip is quenched also serves as the exit seal of the 
cooling tower. 

After quenching, the wet strip passes through a 
bath of liquid flux and then enters the galvanising pot. 
This is 15 ft. long by 5 ft. wide by 5 ft. 6 in. deep, and 
is heated by multiple gas burners. The strip leaves the 
galvanising bath in a vertical direction and is passed 
over an elevated drum to the tension rolls, which 
provide the motive power and determine the speed of 
the strip through the plant. Mr. R. F. Renkin, of the 
Sharon Steel Corporation, who has described the instal- 
lation in a recent issue of Steel, states that the plant 
is capable of pickling and galvanising cold-reduced 
rimming-steel strip 20 in. wide by 0-015 in. thick at a 
speed of approximately 125 ft. per minute. The pre- 
heating and gas-pickling furnaces, the gas generating 
equipment, and the galvanising bath setting were 
designed and installed by the Surface Combustion 
Corporation, Toledo, Ohio. The mechanical equipment 
was designed and furnished by the United Engineering 
and Foundry Company, Pittsburgh, and the electrical 
equipment was provided by the General Electric Com- 
pany, Schenectady, N.Y. 
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AERONAUTICS. 


659,817. Braking System. J. H. Pratt, of Birmingham, 
and A. H. G. Girling, of Birmingham. (1 Fig.) Septem- 
ber 1, 1942.—The invention is a braking system for use 
in conjunction with the landing wheels of aircraft of the 
kind in which a brake operating means is provided for 
|} applying a braking effort simultaneously to all brakes, 
}and in which the brake applying means are inter-con- 
nected with the rudder bar or pedals used for operating 
the rudder control of an aircraft so that after the actuation 
| of the brake operating means movement of the rudder bar 
| occasions an increase in the braking effort on one side of 
| the aircraft and a decrease in the braking effort on the 
other side. The invention is illustrated applied to a dual- 
control trainer aircraft. The port arm of the pupil’s 
rudder bar 2 and the port arm of the instructor’s rudder 
bar 3 are pivoted to a rod 4 which is also pivoted at the 
end adjacent to the instructor’s rudder bar 3 to the 
longer arm of a bell-crank lever 5 which is fulcrumed 
on a pin carried by a fixed part of the aircraft. The 
shorter arm of the bell-crank lever 5 carries an upstand- 
ing boss 5c which serves as the fulcrum for a three- 
armed lever. The arms 7a and 7) of this lever are of 
| equal length and the arm 7a is connected by a rod 8a 
to the expansion member for the Girling brake fitted to 
the port landing wheel of the aircraft while the arm 7) 
is connected by a rod 8} to the expansion member for the 
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Girling brake fitted to the starboard wheel of the aircraft. 


and 76 and is provided, adjacent to its end, with a pin 
which engages within an elongated lost-motion slot 9a 
formed near one end of a link the other end of which is 
pivoted to one arm 10a of an even-armed compensating 
lever fulcrumed on the lower end of the instructor's brake- 
control lever 11, which is operated by hand. The other 
arm 106 of the compensating lever is connected by 
a rod to the pupil's manual brake-control lever 13. 
The brake-control levers 11 and 13 are provided with 
the usual pawl and ratchet mechanism, the ratchet 
quadrant for the instructor’s brake-control lever 13 
however being provided with a normal abutment stop 
l4a and with an emergency abutment stop 145. The 
lost-motion slot 9a is of sufficient length to permit a 
full action of the rudder bars 2 and 3 when the brakes 
are in the “off” position. The operation of the im- 
proved braking system is as follows :—For taxi-ing pur- 
poses the brakes are first applied to the landing wheels to 
the extent required by the actuation of either or both of 
the brake-control levers 11 and 13 acting through the 
| compensating lever, link and arm 7c, the arms 7a and 76 
and the rods 8a and 8). Subsequently, when the brakes 
are to be used for manceuvring purposes, the rudder bars 
|2 or 3 are operated in the normal way. The operation 
| of the rudder bars 2 or 3 through the rod 4 rocks the bell- 
|erank lever 5, thus displacing the three-armed lever 
| bodily and thereby relieving the braking effort exerted 
| by the brake on one landing wheel of the aircraft and 
| increasing the braking effort exerted by the brake on the 
| opposite landing wheel. (Accepted March 7, 1944.) 











The third arm of the lever is longer than the arms 7a | 

















METALLURGY. 

559,786. Metal-Casting Machine. David Brown and 
Sons (Huddersfield), Limited, of Huddersfield, and J. F.B 
Jackson, of Huddersfield. (3 Figs.) August 21, 19,2 
The invention is a centrifugal casting machine for pro. 
ducing tubular members and having a mould , hich 
rotates about a horizontal axis or an axis inclined {5 the 
horizontal. a is the mould and b a destructible soc\et or 
sleeve extending within and secured to the open cid of 
the mould. The socket is provided with three cir:ym. 
ferentially-spaced radial lugs }b' which co-oper in 
bayonet-joint fashion, with an interrupted flange -' on 
a ring member secured to the end face of the mould by 

Fig.1. b -" 
e- 
(559,786) 
screws. When a casting operation is to be carried out, 


the lugs of a socket are passed into the gaps of the inter- 
rupted flange c' and the socket given a partial rotation 
to cause the lugs to engage, behind the flange. The 
socket is thus held firmly in position for the casting 
operation and when the operation is completed it can be 
destroyed and the casting C left free for ejection from the 
mould in the usual way. The length of the destructible 
socket 6, that is to say the distance it extends into the 
mould, determines the length of the casting to be pro- 
duced, and the diameter of the bore of the socket member 
determines the thickness of the casting. A modified 
form of socket 6} is indicated by dotted lines, the outer 
end of the bore of the socket being tapered with the 
smaller diameter 6? of the tapered portion at the inner 
end. This enables castings of small bore diameter to be 
produced without any reduction in the size of the runner 
employed to introduce molten metal into the mould. 
( Accepted March 6, 1944.) 


MISCELLANEOUS. 


557,706. Extrusion Machine. Standard Telephones 
and Cables, Limited, of London, J. Delves-Broughton and 
P. N. Delves-Broughton, of London. (1 Fig.) May 28, 
1942.—The machine is a development of an earlier inven- 
tion for extruding a rubber covering over an electric 
conductor, the modifications being designed to enable a 
plastic covering to be extruded over the conductor. A 
point nose 2 is screwed into a point body 1 which, in 
turn, screws into the body of the machine. The extrusion 
head 15 has an inlet passage 16 for plastic material and 
an extrusion passage running at right angles to it. Within 
this extrusion passage and in the place usually occupied 
by the extrusion ring is inserted a cylindrical sleeve 9 
which is a sliding fit in the passage, and acts as a locating 
ring for the point nose. An external collar on the sleeve 


mi: 





is held in place by a tubular screw 10 against an internal 
shoulder in the head. The sleeve 9 extends beyond the 
usual extrusion orifice in the head and the projecting 
portion is of slightly greater internal diameter, forming 
an internal shoulder. A spider 3 is a tight fit within the 
sleeve against this shoulder and supports the point nose 2. 
A spacing ring 8 and a die 4 are also a tight fit within the 
sleeve and are held by a retaining nut 7. The point 
body 1 is longer and narrower thar usual in order to bring 
the point nose 2 within the die. The external surface 
of the cylindrical sleeve 9 outside the extrusion head 15 
is slightly tapered and heating elements 11, 12 and 13 
are a force fit on it. The use of three separate coils 
gives a suitable temperature gradient of the plastic 
along the extrusion passage. Provision is also made for 
the usual steam circulation through passages in the 
extrusion head. The machine can be modified for extru- 
sion moulding by replacing the point nose 2 by a solid 
point nose. (Accepted December 1, 1943.) 
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TESTING METHODS FOR | 
METAL-BONDED RUBBER. | 


By Dr. 8. Bucnan, M.A., B.Sc. 


Mvcn has been written on the functions of | 
rubber in engineering design and, in  conse- 
quence, the advantages of the practice of 
bonding rubber to metal components are now 
familiar to those designers and engineers who keep 
themselves informed of modern developments. 
Similarly, the advantages resulting from the selec- 
tive employment of various types of synthetic 
rubbers are becoming more appreciated, though | 
perhaps their use is not so well understood. In the 
past, some of the products of the rubber industry 
were regarded by the engineer, generally, with | 





| the partisrequired. This can usually be given He the | the top platen can be vibrated at one of four fre- 
consumer and the physical properties of the rubber | quencies between 800 cycles and 1,500 cycles per 
‘to meet the specified conditions have then to be | minute, while the amplitude can be varied by altera- 


selected by the rubber manufacturer. There is a|tion of the stroke of the eccentric. The load is 


|much wider field of selection than most engineers | applied to the bottom platen by a weight-loaded 


are aware of and, moreover, modern technique | lever which is supported on a knife-edge roughly 
employs accurate methods in arriving at the desired | halfway along its length. As this method of mount- 
conclusion. ing is adopted it is necessary to load both ends of 

As an example of such methods it may be said | the lever by dead weights to ensure stability. The 
that for many applications, especially those in which | shackle and rod for the weight on the left-hand arm 
vibrations have to be damped out, the selection of | of the lever can be seen in Fig. 1, but only the shackle 
the desired physical properties by the older prac tice | is visible for the weight on the right-hand arm. The 





|of testing the part under static conditions is not | | left-hand weight is constant, but the. right-hand 
| satisfactory; in such cases a method of dynamic | weight can be varied. As the connection between 


testing is desirable. There are not many suitable|the bottom platen and the lever is on the 


|types of dynamic testing machine available, | left-hand arm, it will be clear that a variable upward 
| but probably the most efficient one 


produced | pressure can be imposed on the sample by altera- 


up to the present is the Goodrich “Flexometer,” | tion of the right-hand weight. The knurled knob 








suspicion, but this attitude seems to have altered, | illustrated in Fig. 1, on this page, and in Fig. 3, | 
partly, no doubt because it has been realised that | on page 282. In this machine the sample is vibrated | 
major developments, omitting those of metal-| at a predetermined frequency under a given load | 


bonded rubber and synthetic rubber, have taken | for a given time, and at either room temperature, | 


lace in the rubber industry. Probably, however, | which may vary, or at a constant pre-determined | 











RuBBER-TEsTiIng MACHINE. Fig. 2. 


Fie. 1. Dynamic 
the main reason for the change of attitude lies in| temperature. The machine is shown in Fig. 1 
the different outlook which is gradually emerging | arranged for the latter method, the light-coloured | 
within the rubber industry itself; the rubber manu- | structure at the upper part being the electrically- | 
facturer has become more of an engineer and has | heated constant-temperature oven. The electrically- | 
equipped himself to meet the exacting conditions | actuated thermometer seen on the wall in the back- 
of modern engineering practice. | ground is not for indicating the oven temperature 

It is not proposed to describe in detail the methods | but that of the specimen, the reading giving an 
by which this technical equipment is being achieved | | indication of the temperature developed in the 





increased degree of process control within the fac- | movement. 


trained scientists ; a fuller realisation of the need | placed in the machine. 
for continuous research in problems specifically con- 


between one firm and another. 


manufacture of better and more 


|and the adjustable pointer seen at the end of the 
left-hand arm provide a means of following changes 
in dynamic properties during a test and of measuring 
'the amount of permanent set on the completely 
tested sample. 





RusBBER-TyreE TESTING MACHINE. 


The tests carried out on this machine are designed 
to examine such factors as the dynamic compressi- 
| bility of a quality of rubber before and after testing ; 
the effect of ambient temperature on the dynamic 
behaviour of the rubber; the amount of per- 
manent set and its effect; the measurement of 
hysteresis as a guide in the choice of the most suit- 


superior products. The subject is too wide for| 


TABLE I. 
but, generally, it may be said that they consist of an | sample by internal friction arising from the vibratory $$ 
In Fig. 3, the oven has been removed ipomenen “fran 
tory; the employment of a greater number of | in order to show how the sample to be tested is) — SSS ere 
J ‘ An untested sample Of | rensite strength, Ib. per square inch | 3900 | 2,75 
| vulcanised rubber is seen held by the operator ; in | Abrasion loss, grammes ..| 0-321 | 0-564 
cerning the engineer; and increased co-operation | this case it is 0-70 in. in diameter by 1 in. high. phe per ene 9 ae \peemmaaed | A 0 
Naturally, the sum | A second sample is visible under test between the | Initial dynamic compression, per cent. .| 16-0 5-4 
total of these tendencies has contributed to the | two platens of the machine and, as will be evident —— ynamle permanent set, per‘cent. | +. ; es 
consistently- | from its barrel-like contour, is under compression. Hast be build-up after 10 min. deg. F. .. --| 240 202 
| The load is applied upwards from the bottom| ” - -- a saane 243 
platen in which is embodied a thermocouple, the | Durst 


full treatment here and the object of this article | 
is mainly to illustrate the argument advanced above 
by giving an account of way in which one rubber 
factory sets about the production of suitable rubber 
qualities for a few special applications and how some 
vulcanised rubber-metal bonded units are tested to 
prove their fitness for service. Of course, before a 
decision is reached as to what precise quality of 
rubber is to be used for any particular application, 
full information regarding the service conditions of | 











leads from this to the thermometer being clearly — - ih 
visible in Fig. 3. The vibratory effect is supplied | able quality for a particular application; and 
by the movement of the top platen. Referring to | the effect of processing on dynamic properties. In 
Fig. 1, the circular part seen through the opening | order to illustrate a type of test commonly made, 
of the base is an eccentric which is coupled to} particulars are given in Table I of the results 
the yoke seen in Fig. 3, the top platen being | obtained on two different qualities of rubber being 
attached to the crosshead of this yoke. The speed | developed for use in vehicle tyres. ' 

of rotation of the eccentric can be varied by 1 In examining the figures of Table I, it might 
four-step V-belt pulley drive from a motor, so that! have been expected that rubber “A,” since it 
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had a tensile strength nearly 49 per cent. greater 
than that of the rubber “ B” and needed a pull of | 
some 64 per cent. more to tear it, was the better | 
of the two, particularly as the loss by abrasion of | 
rubber “B” was over 75 per cent. more than 
that of the rubber “ A.”’ In spite of these advant- 
ages, however, the rubber “ B”’ had a much lower | 
dynamic compression and permanent set and a 
markedly lower heat build-up rate, so that, in 
applications in which these properties are needed, this 
rubber is the better of the two qualities; the utility 
of the dynamic test is therefore evident. It may be | 
mentioned that the load on the samples during the 
tests recorded in Table I, was 210 lb. per square inch, 
the amplitude of vibration was 0-3 in., and the 
frequency was 1,485 cycles per minute. The cir- 
cumambient temperature was 70 deg. F. As an 
indication of the place of the test figures in practice 
it may be stated here that many first grade rubbers 
used in engineering have a tensile strength ranging 
from 3,000 Ib. to 4,250 Ib. per square inch measured 
on the original cross-sectional area. The elongation 
before fracture varies with the type of rubber, 
with a rubber used for anti-vibration mountings 
having a maximum tensile strength of 3,500 lb. 
per square inch, the maximum elongation at break- 
ing point may be 800 per cent. A rubber used 
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for certain flexible couplings having a maximum 


an elongation of only 500 per cent. 

The tests recorded in Table I were, made to ascer- 
tain the suitability of a particular rubber for a speci- 
fic purpose, namely for solid tyres for vehicles, but 


tests. A tyre testing machine is shown in Fig. 2, 
on page 281. In it solid tyres are run to destruction 
at predetermined loads and speeds. The track on 
which the tyre runs is represented by a large rotating 
drum, which can te identified by its light-coloured 
surface. The drum is rotated by a 15-h.p. motor, trans- 
mission being, successively, through a multiple V-belt 
drive, on the left ; a variable-speed gearbox, distin- 
guishable by its regulating handwheel ; and a second 
multiple V-belt on the right. A tachometer driven 
from the drum shaft indicates the speed of rotation 
which can be varied give peripheral speeds rang- 
ing from 8 m.p.h. to 45 m.p.h. The tyre to be 
tested, in this case a solid tyre bonded to the wheel 
rim, is pressed against the drum periphery at the 
desired load. The wheel runs loose on a shaft which 
is held in bearings mounted on carriages fitted 
with rollers and can be moved along the slides 
prominent in the foreground, this adjustment 


allowing for different diameters. The carriages are | hardness of rubber. 
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load is imposed. In the particular test illustrated 


| tensile strength of 3,316 lb. per square inch may have | the speed was 10 m.p.h. and the load imposed was 


2,000 Ib. The tyres tested may fail in various ways ; 
for example, by bursting, hence the wire screens ; 
the heat build up is ascertained from time to 
| time by inserting a hypodermic needle containing 


| finished tyres are, themselves, subjected to further | a thermocouple. 


It will be obvious that the machine enables a prac- 
tically true picture of the behaviour of a tyre under 
service conditions to be obtained. The particular 
tyres shown under test were not required to run on a 
road but in contact with a metal surface, hence the 
| smooth appearance of the drum periphery. It will be 
obvious that if the effects of different surfaces on a 
tyre were required to be ascertained the necessary 
modifications to the drum periphery could be arranged 
easily. It is not necessary to enumerate the various 
other testing machines in the experimental laboratory 
of the factory concerned but it may be mentioned 
that there are Avery tensile and compression testing 
machines, a Scott rubber tensile tester, resilometers, 
plastometers, a calender, a compounding mill, and 
machines for testing rubber in shear and for 
abrasion, in addition to some special machines used 
on the factory benches, which will be referred to later. 

A note may here be given on the evaluation of the 
This property, as in the case 





connected by a system of rods and levers to a sus-| of metals, is not an invariable function of tensile 


pended adjustable weight, by means of which the! strength. Thus, with similarly compounded rub- 
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bers, for instance those in which the only variation 
is the percentage of the carbon black used, the 
tensile strength varies with the hardness, usually 
increasing to a maximum and then decreasing as 
the hardness increases still further. On the other 
hand, rubbers compounded in different ways may 
have the same hardness and yet show quite different 
tensile strengths. 

Hardness is measured by resistance to indentation. 
An instrument in common use is the Shore duro- 
meter, which should not be confused with the Shore 
scleroscope for testing the hardness of metals by the 
rebound of a falling weight. The Durometer con- 
sists of a spring-loaded blunt-ended needle with a 
lever mechanism actuating a pointer travelling over 
a quadrantal scale graduated from 0 deg. to 100 deg. 
Pressure is applied by hand or by dead weight and 
the position of the pointer on the scale is then read 
off. The scale graduations are non-dimensional ; 
ebonite usually reads from 95 deg. to 100 deg. and 
softer rubbers have correspondingly lower hardness 
numbers, the lower limit of usefulness in a soft rubber 
being usually about 25 deg. An alternative instru- 
ment, which would seem to be preferable, is the 
British Standard hardness tester. This also has 
an indentor needle but the load is applied by 
means of a standard weight and the reading is 
made by a pointer moving ever a dial, the scale 
of which is graduated in 0-01 mm. The pointer 
can be set to zero before making a test and the 
reading may be translated into terms of units of 
Shore hardness by means of a graph. In general, it 
may be said that the hardness of engineering rubbers 
varies from 32 deg. to 76 deg. Shore. Hysteresis 
loss, that is the ratio between the energy lost and 
the total energy expended on the rubber during a 
stress cycle, varies according to the quality of the 
rubber ; thus, a standard rubber with a Shore hard- 
ness of 42 deg. to 45 deg. may have a hysteresis loss 
of 3-6 per cent., and one of 55 deg. to 58 deg. Shore 
hardness may have a loss of 7-6 per cent. The two 
rubbers mentioned earlier in connection with tensile 
strength and elongation had Shore hardness numbers 
as follows: that used for anti-vibration mountings 
32 deg. to 35 deg., and that used for flexible couplings 
62 deg. to 66 deg. 

A few general notes on the bonding of rubber 
and metal may be given before dealing with some 
typical examples. In the first place it may be said 
that the process is no longer a haphazard art. The 
degree of control in manufacture has been refined 
to such an extent that the finished product can 
be confidently expected to meet the most rigorous 
tests. At the same time such tests cannot, at 
present, be dispensed with. Briefly, the process 
of bonding rubber to metal consists of plating 
the metal part with a film of brass, and then 
vuleanising the rubber in contact with that film 
under pressure ; but, any brass will not bond with 
any rubber the bonding depending on the precise 
chemical composition of the brass and the rubber, 
and since rubber may vary widely in composition, 
it follows that the closest control over the brass 
film must be exercised. 

It is an easy task to ascertain whether a bonded 
joint is sound if the part embodying it is capable of 
being submitted to a mechanical test, but there are 
some instances in which such a test is not possible ; 
for example, in the simple case of a sheet of rubber 
bonded to one side of a sheet of metal. This ex- 
ample has its parallel in many wholly metal com- 
ponents and, as is well known, the general procedure 
in such a case is to test a percentage of the com- 
ponents to destruction and then to judge the suit- 
ability or otherwise of the remainder of the batch 
on the results of the test. 
sheet the rubber may be torn off the metal and 


nique, and so on, and experiments are still proceed- 
ing. The difficulty of solving this problem is not 
surprising when it is realised that the nature of 
the bond is still not fully understood. It may, for 
example, be wholly chemical, and may result from 
the formation of a copper sulphide-rubber linkage, 
the sulphide being as much an integral part of the 
two materials as is the oxide film of tempered steel 
or the patina of ancient bronze. 

Turning now to the mechanical testing of rubber- 

metal bonded parts, a typical example is shown 
in Fig. 4, opposite. The part under test is an 
aeroplane-engine mounting which, in service, has 
to function in compression, shear and occasion- 
ally in tension. Its construction will be clear 
from Figs. 5 and 6. The two parts a and 6 are 
formed with interlacing ribs, the spaces between 
the ribs being filled with rubber, bonded to the ribs, 
and indicated by cross hatching. The part 5 has, 
four holes c in the back, which lend themselves 
| conveniently to the test rig. This rig, shown in 
| Fig. 4, consists of a small hydraulic cylinder with 
a hand-operated pump and a pressure gauge. The 
pump ram bears on a crosshead sliding on the frame 
pillars and the crosshead is provided with blocks 
carrying the part 6 shown in Figs. 5and 6. A second 
crosshead attached to the pillars is provided with 
projections which, passing through the holes c of part 
6, bear on that part. Part 5 is therefore held firmly 
down but, on pressure being applied to the ram, the 
part a is forced upwards thus putting the rubber in 
shear. The two crossheads are spaced so that the 
movement of part a cannot be continued farther than 
is required for the test which is, of course, not a test 
to destruction but one to show that the part will 
respond to the desired movement without risk of 
damage. A set of plotted curves shows that the 
deflection increases uniformly with the load applied 
| up to a load of 2 tons at which point it is 0-18 in., 
}and from which it rises to 0-21 in. at a load of 
|4 tons. When the load was released in this par- 
ticular test, the rubber having been stressed far 
beyond what was required, the decreasing load- 
deflection curve did not lie on the increasing load 
jeurve but a little way below it, the straight part 
|of this curve commencing at a load of 2 tons, 
showing a deflection of 0-0184 in. This small 
displacement indicated the amount of permanent 
set caused by the excessive loading. The part 
| shown in Figs. 4, 5 and 6 is finished to a tolerance 
| of 0-O1 in. 

This interlacing rib type of mounting is being 
increasingly employed. Another example is given 
in Figs. 7, 8 and 9, opposite. This resilient mount- 
ing is for damping the vibrations of a vehicle. 
The side member of the vehicle chassis is indicated 
at a in Figs. 7 to 9, the mounting itself at b and 
the bracket c on which it is carried is seen at- 
|tached to the body subframe cross-member d. 
One of the metal elements of the mounting is ribbed 
in a cellular form, best seen in Fig. 8, and the other 
has matching ribs arranged in such a way that the 
| two are separated wholly by the bonded rubber in 
| a series of cells. It will be obvious from a compari- 
|son of the three views Figs. 7, 8 and 9, that the 
| chassis movement is damped in the vertical, longi- 
tudinal, and transverse directions and that the 
mounting can be readily tested without destruction 
of the metal-rubber bond. Another application of 
the hydraulic testing device seen in Fig. 4 is shown 
in Fig. 10, opposite, the pile of cylindrical parts seen 
to the left, ready for test, being resilient mountings 
consisting of three concentric rings with bonded 
rubber in the two annular spaces. One edge of the 
middle ring projects about 4 in. beyond the corre- 
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mediate and outer ring 0-175 in. to 0-25 in. It 
will be realised from Fig. 10 that the outer and inner 
rings are fixed and the ram is arranged to exert 
pressure on the intermediate ring. This is provided 
with stops and a dial micrometer as shown, the 
intermediate ring having been pressed out to the 
desired amount with a corresponding extension of 
the rubber. 

The operation shown in Fig. 10 is an example of 
a routine test of finished parts and is, of course, a 
static test, but it has been established that in such a 
case its indication will serve equally well for satis- 
factory performance under dynamic conditions. 
For certain parts, however, a dynamic test is 
desirable. One such test is shown being carried 
out in Fig. 11, on page 290, the resilient mountings, 
designed to isolate sensitive instruments from vibra- 
tions, being shown, in three different sizes, on a piece 
of white paper in the left foreground. A part under 
test is seen in a holder on the machine table, one of 
its elements being fixed and the other being con- 
nected to a vibrating mechanism, and subjected to a 
dead load from weights contained in a cylindrical 
case. The dial micrometer records the amplitude of 
the vibration and is graduated in divisions of 
0-0005 in. The motion is given electrically, the recti- 
fier used being seen below the table of the instrument 
at the back. The toggle mechanism provides a sensi- 
tive method of adjusting the vibrator to suit the 
depth of the part. The cylindrical objects to the 
right are different weighs for varying the load, which 
can be set in convenient steps from a minimum of 
} lb. to a maximum of 15 lb. A similar but larger 
testing machine has a load range of 20 Ib. to 45 Ib. 

Two widely-used applications of rubber-metal 
bonded parts may be briefly touched upon, namely, 
flexible driving couplings subject to torsion and 
flexible pipe connections subject to tension, both, 
of course, responding to possible bending stresses 
in addition. The object of both connections is 
to prevent the transmission of vibration. Flexible 
driving couplings fall into three main types. 
There is, first, the type consisting of two circular 
plates bonded together with rubber, the plates 
forming, in effect, the flanges of the driving and 
driven shafts. The torque is transmitted wholly 
through the central layer of rubber, there being 
no coupling bolts. This type of coupling is capable 
of wide application; thus, a coupling 12-7 in. 
in external diameter will transmit 1,100 h.p. 
at a speed of 3,000 r.p.m. It is not designed for 
any considerable degree of axial displacement of 
the shafts. The second type of coupling, in which 
two concentric sleeves are bonded with an annular 
rubber member, is more flexible both in the axial 
direction and for angular displacements. A coupling 
of this type, of which the rubber is about 58 in. in 
diameter externally and about 2§ in. in diameter 
internally, can transmit a torque of 2,837 ft.-lb. and 
will permit a maximum twist of 237 deg. when 
the rubber has a Shore hardness of 35 deg. to 40 deg., 
this being a limiting case. The third type of 
coupling is best exemplified by the well-known 
Silentbloc coupling. In this the driving and 
driven flanges are provided with projecting bolts, 
which are attached to an independent housing 
containing rubber, situated between the flanges, 
the torque being transmitted through the bolts 
and housing ring. The routine test of a plate- 
type coupling for an aeroplane engine is shown in 
Fig. 12, on page 290. The coupling consists of a pair 
of parallel plates bonded to a central layer of a soft 





oil-resisting and heat-resisting synthetic rubber. 
One plate is locked in the testing rig and the other 
turned through a specified angle to give the desired 


With the rubber-metal | sponding edge of the other two, so that the bearing | torque to the part. 
provided consists of one face of the mounting of the 


Flexible rubber-metal bonded pipe connections 


the nature of the bond examined in a certain num- | intermediate ring and, on the other face, of the inner | are capable of variation in design as are driving 


ber of instances, the bond of the remainder of 
the batch being assumed to be the same as that of 
the samples tested to destruction. The alternative, 
and incidentally most desirable, method would be 
to examine the bond without removing the rubber. 
Various methods have been tried to find out 
whether poor bonding can be distinguished from 
good bonding without applying mechanical stresses 
but, so far, without real success. These methods 
have included X-ray examination, high-voltage 
testing, the utilisation of supersonic wave tech- 





and outer rings. 
therefore, in the axial direction and the rubber 
bonding rings are in double shear. From the 
|outside towards the centre, the external dia- 
|meters of the rings are approximately 3-5 in., 
| 3-05 in., and 2-5 in. Each is about 0-1 in. thick 
| by about 1 in. deep. The deflection limits specified 
| when the mounting is loaded axially are as follows : 
load 500 lb., deflection 0-46 in. to 0-54 in.; load 
1,680 lb., defiection between inner and intermediate 
ring 0-46 in. to 0-65 in., and deflection between inter- 








The movement to be damped is, | couplings. 





For example, to reduce vibration and 
| transmission of noise in small pipes, a form is made 
having screwed «nd connections of the union type, 
and this has withstood satisfactorily test pres- 
sures up to 2,000 lb. per square inch. An example 
of this type is shown in Fig. 14, on page 290. There 
is also a flange type, and various other types of which 
that shown in Figs. 13, 15 and 16, page 290, is 
perhaps the most interesting. In this type, the 
external appearance of which is illustrated in Fig. 13, 
metal rings are bonded internally in a rubber 
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envelope. The bolts for attachment, as shown in 
Figs. 15 and 16, are screwed into two of the metal 
rings, one set of bolts passing through the ring 
carrying the other. This construction, among other 
advantages, possesses that of preventing the pipe 
from coming apart in the unlikely event of the rubber 
being ruptured, since the flanges are, as it were, 
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P.R.C. Pre-stressed Reinforced Concrete. Parts I and II. 
By Kurt Bruce. Second edition. London: Knapp, 
Drewett and Sons, Limited. [Price 21s.] 

> . ‘ | Tae purpose of the book is to give a summary of 

pee ' Rane a pen mag agg ha the large number of publications on pre-stressed 

dl rm - pion vay al d pump and pipes being all | Teimforced concrete, and to make accessible to the 

that is required. ‘The overall increase of length of | “éineering profession what the author describes 

the maine under the specified pressure gives a as the “many interesting and essential mame 
measure of the allowable deflection. The coupling ie _— aa p aed ary - cere 
illustrated in Figs. 13, 15 and 16 will carry a working S is regrettabte that a book watch was inte bo 

. age 4 ts 300 Ib. ver 2a inch. TI fill a serious gap in technical literature should not 

+» vacpelerd bonded meg seks we are capable of achieve its purpose, but the fact remains that a 

isolating both high-frequency and low-frequency number of shortcomings restrict the value of Mr. 

cieatinh and are made to carry under pressure Billig’s work as a reference book. The lack of 
bs ng aie, eaivate end mae erate of illustrations in Part I makes it almost impossible 
. 7} . TT , for a reader who is not already well acquainted 
Sone St oe tne, Hee po anger with the subject to understand the methods and 
a Se 4 P 8 tests described, or to visualise the practical applica- 

the rubber-metal bond. tions of pre-stressed reinforced concrete. This lack 
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ELECTRONIC ENGINEERING. 


ELBcTRONIC engineering formed the subject of the 
chairman's address to the Radio Group of the South 
Midland Branch of the Institution of Blcotrica! Engi- 
neers, which was delivered by Dr. W. Wilson, b: Eng. 
M.LE.E., at the James Watt Memorial Theatre. Bir. 
mingham, on September 4. A summary of the ad. 
dress, which was entitled “Electronics, Past and 
Present,’’ is given below. 

Dr. Wilson made two instructive comments in his 
opening remarks, the first being that the great ad\ ances 
which have been made during war might be hoped, by 
reason of the economy and efficiency which have re. 
sulted from those advances, to be of great value, 
when applied to the arts of peace, in rendering not. 
able service towards counteracting the wastage and 
losses of warfare. The second was that a good case 
could be made out for the statement that the princi. 
ples of electronics were known and utilised quite 
early in electrical engineering and that increase: at. 
tention that had been given to the subject of late 
was due to the fact that segregated workers had 
begun to compare notes and to make use of one another's 
discoveries. Electronics, unlike many other inventions, 


The bonding referred to in the foregoing can | i 

> & ° ght have been rtly compensated by a good | was not developed by independent workers travelling on 

usually be carried out equally well with other — bibliography—an ccoontial feature of a book of | Wite different routes, but by workers who, pursuing 

thetic or natural rubber, and the bond in either case | thi. kind ; but the list of the bare titles of eight | P&ttllel courses in different phases of the subject, 

is normally capable of withstanding a pull of 1,000 Ib. | journals oe d of the names of five patentees at the ad at last discovered that they were engaged on what 

r square inch; the rubber, indeed, more often ; was the development of essentially the same principle 
per square ; er, veal ee lend cannot be so regarded, since no further data | ,. piece of apparatus 
gives way in tests to destruction, than does the bond. are given to indicate where to look for the publica- . ’ 


In these circumstances, the position of the syn-| ,. ar Ange Dr. Wilson ve a succinct historical review of the 
thetic rubbers, or mixtures of natural and synthetic tions. The historical part of the book is incomplete subject, identifying the several pieces of apparatus by 


- : 7" and not always accurate; some important pre-| conventional diagrams bearing numbers which have 
rubbers, is of interest. All the synthetic rubbers are liminary work has been omitted, the method of | been retained in this text, poy Mer in brackets, for the 
superior to natural rubber in some, at least, of their preventing bond by coating, introduced by R. E. | sake of compactness in description. The electric arc 
properties, and in many cases their use in place of the | hin) and S. Hewett, is attributed to E. Freyssinet, etc. | (A- 1) produced when two conductors energised at about 
natural product can be justified on other grounds|  p, + II, dealing with the design, is somewhat | 4° Volts or more, were touched together and then with- 
than that the latter, under present conditions, | confined . For example, the case —— be talon af drawn to a short distance, burned away the electrodes 


ed. In the first place, Neoprene, : ‘ . during its existence. This burning was minimised by 
has to be conserv P P & pre-stressed reinforced concrete section designed | enclosing the arc and evacuating the enclosure, from 


of sea pays — bark, ary cy yoodee «1 to carry & load of 72 tons in pure tension. The which modification arose the mercury -vapour arc (A. 2). 
resistance to Ol d will wi Ge Shes basic assumptions of the design are concrete of an/| This latter arc was soon found to possess rectifying 
high temperatures better and will wit i severe | Litimate strength of 2 tons per square inch, and a| properties and its design was then modified to serve 
oxidising conditions. On the other hand, it has *| factor of safety of 4; steel of a yield point of | purely asa rectifier (A. 3). The continuously-evacuated 
somewhat higher hysteresis and a tendency to| 110 tons per square inch, factor of safety, 2; and | Steel tank form (A. 4) followed, and, more recently, the 
harden under continued heat. Perbunan, of Ger- | enofiinn sate nn 2” Deo eabetiens ace given, one | 8#P between the glass bulb and steel tank rectifiers 


man origin, is similar in its main physical pro- <ioie a : was filled in by the pumpless steel rectifier (A. 5). 
perties Z Neoprene, but has the advantage of a persone Fm epee ee ee = # time | Very shortly after electricity was first generated 
when all shrinkage and creep has a y taken place, by frictional machines, however, it was discovered 


lower hysteresis. Natural rubbers, however, stand land the other havi : 

: : r, ving particular reference to the! that a luminous discha occurred in an evacuated 
up to heavier torsional ye hag 9 Re ae stage immediately after manufacture. The concrete|tube. The “ Geissler tube (B.1) produced no 
though Perbunan, with a fairly hig — v6 ee section obtained by the author in both cases is 144/ great amount of light, but it was found that the 
content, is more or less comparable with natura sq. in., but the reinforcement in the first case is | colour and intensity could be modified by varying 
rubber under these conditions. The permanent set 1-44 sq. in., with an initial pre-stress of 65 tons the residual gas and by the use of fluorescent coatings 
developed by Neoprene is greater than that deve- per square inch, and in the second 1-80 sq. in., | the inside surface. The Moore tube (B. 2) containing 
loped by natural rubber of approximately the same with an initial einen of (tomo o ary nitrogen had a short life about 1908, as an illuminant, 
hardness and modulus of elasticity. Buna S, known — F 5 a oe : *| but the principle was not used really sucessfully until 

pap ; te The critical stage for the concrete is obviously 95 y, : 

l GR-S, has good strength and elasticity and , some 25 years later. Crookes investigated the nature 
also as GR-S, rh io aie enaslline eeiitanes to the moment of releasing the pre-stress, when the | of the discharge and designed the tube (B. 3) bearing 
can be compounded to give ¢ , ant ton , | compressive strength of the concrete is smaller than | his name, by which “ cathode ” rays, and, incidentally, 
abrasion. Its permanent set is low and! a “| at any later period and when no creep, and only | X-rays, were generated. A further development by 
lent ageing qualities. Hycar O.R. has good oil re- |@ small part of the shrinkage, has yet taken place. | J. J. Thomson in 1897 gave the cathode-ray oscillograph 
sistance and so has Thiokol, a synthetic rubber-like The remaining pre-stress after release may be (B. 4), in which the beam was : ohana 
product with a chemical constitution entirely differ- | of electrons. The present-day industrial form (B. 5) 


- 7 | approximately 60 tons per square inch in the first | : : , 
t fi ither natural rubber, Neoprene or Per-| — ane ag differed only in details, and the continuously-evacuated 
oo = = P |ease and 50 tons per square inch in the second. | 449] (B. ©) contained mach the some parte with 


y in oils or solvents would be , , 

ea re Neoprene, Thiokol jas Wo aad. beat fhe | (The first figure is amen, oo by the mee | few refinements. The electron microscope (B. 7) was 

: heat and plastic deformation is low. | the second erroneously as 40.) Consequently, the virtually a cathode-ray tube with three carefully- 
resistance to hea P betitutes, GR-S d pre-stressing force, to be taken up by the concrete | designed electron lenses instead of one or two.* 
Of these natural rubber = stitutes, U "GRA when it is weakest, is 60 x 1-44 = 86-4 tons in| The incandescent lamp might be taken as starting 
Neoprene are in greatest use in this country. GR-S, the first case, and 50 x 1-80 = 90 tons in the | with the extruded carbon filament type made by Swan 
Neoprene, Thiokol, Hycar O.R., Perbunan and | second. The corresponding concrete stresses are in 1879 (C, 1). It was early noted that carbon particles 
Butyl rubbers are now being produced in quantity | 0-605 and 0-634 tons per square inch, respectively ; | ¥°T® discharged from the filament to the inside of the 
in the United States. Apart, however, from the | in ethan wend, the Grater of safety is emailer in the bulb away from the negative end and that the positive 
source of the synthetic rubbers, it will be evident | eseend cant, although, according to the author, it | limb cast a shadow, that is, a narrow streak free from 


, : . i ~ : bon. Flemi ised this di in 1904 
from what has been said above that their develop should be the other way round. Once the design | = Geeta atic oleae Sova tha clea" haciative 


ment has greatly extended the scope of what may |). 4 i, applied, the factor of safety on the concrete | part of the filament and embodied the principle in his 
be termed elastomeric ee Oe 1s, a epphi- becomes meaningless, since it does not act in Seaktnete valve (C. 2). The third wt nwwng or grid, 
cation of inherently elastic materia Otrr sy pte oe compression at all and the ultimate load depends | was added by de Forrest (C.3) and further grids by 
or synthetic rubber—elone or in combination with ‘only on the steel. In this respect, the second | V@tious workers to produce, for example, the pentode 
metals to form engineering elements for the purposes | |i ition is safer: not because of the reduced |(C-4). By introducing a trace of gas or mercury 


of absorbing shock and vibration ; insulating sound ; | re-stress, as assumed by the author, but because | V@P0Ur into the vacuous space, the gas-filled rectifier 
rti loads; providing electrical insulation ; P — , ? ‘ diode (C.5) and the gas-filled triode, or thyratron 
supporting P ng of the increased sectional area of steel. (C.6) were developed and proved of much higher 


forming seals against penetration of fluids ; deflect- | This confusion about the factor of safety may be : * : 
: ’ ases ; -cti i . . : 7 efficiency and to have greater current-carrying powers 
ms pate “ 8 © Gy pyemmeaee a — ae | traced right through the book. It contains, more- | than the vacuum types. Finally, a diode with a light- 
sion and impact ; an soe nse 8 “4 P f)over, & great deal of unnecessary calculation. | sensitive cathode, which varied its resistance to current 
The author wishes to ac or C ¥ ©" | Detailed workings are given for seven similar | flow in proportion to the light intensity, constituted the 
the directors of oo ay a ne aa a I-profiles when one would be ample. It would | photo-electric cell (C. 7). 
Limited, in permitting him to gi "th —y as "| have been more useful to include other sections,| When oe. ¢ these Fay og npr of peng 2 ee 
some of the work carried out in their laboratories | other combinations of stresses, and other conditions, | W°T® ©*®mined historically it was evident that definit: 
and factory. sendin nh Gh denies é ort. It is difficult to electronic action . ayeey at the outset, in all of them. 
¥ (eon Ss os ae Mae see The open arc was due to a stream of electrons, or, if the 
* Bricks.—The Minister of Works has |see the advantage of the suggested distribution of | term “electronic” were restricted to action in a 
See See or See : | pre-stressed reinforcement over the whole cross-| vacuum, it was indisputably applicable to the mercury 


»d two Ame hich prescribe new price ; : 
for building tice. “These are Bricks (Range of Prices) | Section, which appearsto be a sheer waste of mate-| arc. The Geissler tube was certainly an electronic 
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device, and the electron flow in the early incandescent 
lamp led directly to the first thermionic valve. Com- 
paring the three classes outlined above, the device (A. 3) 
was, to all intents and pur , the same as (C. 5) 
multiplied in size by 10* or 105, the chief difference being 
the means employed to start the discharge, this being 
in (A. 3) @ mechanically-moved electrode, or “ igniter,” 
and in (C. 5) the hot cathode. It was now obvious that 
in the mereury-are rectifier there had early existed a 
highly successful valve but this was not recognised 
nor, conversely, did rectifier designers recognise in the 
valve a device from which much could be learned. 
Dr. Wilson considered that if it had been realised 
from the beginning that a similar electronic basis of 
all the three lines of research existed, the present stage 
of development would have been reached sooner. As 
it was, with the exception of the electron microscope, 
all three had reached the stages indicated in practice 
about 10 years ago. It was only the realisation, about 
this time, that all belonged to the same family that 
had enabled the most notable progress to be made, and 
it was recognised that this was possible by applying to 
apparatus in one series features that had been found 
successful in another. 

Four of the developments that had taken place during 
the last ten years or so were then dealt with. The first 
example was the conferring on the power rectifier the 
advantages of grid control as used in the thermionic 
valve. “It enabled (A. 3), (A. 4) or (A. 5) to make the 
same advance as that by which (C. 5) became (C. 6). 
Instead of being merely a device for converting alternat- 
ing current power into direct current power it could now 
function as an automatic switch, instantaneous in 
operation and a of controlling the root mean 
square value of the current according to any desired 
plan. The control grid in an electronic device differed 
according to the type of current. In a hard tube, such 
as the triode (C.3) which was primarily intended for 
use with direct current, the grid voltage continuously 
controlled the anode current which started, fluctuated 
and ceased as the grid voltage did; that is, the grid 
modulated the anode current. In the gas-filled triode 
(C. 6) the grid could simply initiate the current and 
was, thereafter, powerless to vary or stop it and it 
had thus become merely a “ trigger device. When 
used on direct current the gas-filled triode could 
produce a “ square-front ’’ current, as in the recurrent 
surge generator, persisting until it was interrupted by 
external means. On alternating current the grid 
caused the current to start at any point of the cycle 
and to continue the wave until the next zero point was 
reached, the discharge then ceasing until it was re- 
initiated as before. With the aid of an auxiliary valve 
or other device, to apply the trigger impulse at the 
desired point in each half-cycle, the duration of each 
current pulse could be regulated and with it the root 
mean square value of the current. The above indicated 
the change in the capabilities of the mercury-arc 
rectifier by the addition of the grid. The gas filling, 
though more usually vapour-filling, of (C.6) had con- 
ferred upon it, as upon (C. 5), a greatly-reduced voltage 
drop (and therefore a lower loss) higher efficiency and 
greater current-carrying capacity. The mercury pool 
had the great advantage of an indestructible cathode, 
which was usually a decisive factor in power engineering. 
Dr. Wilson expressed the opinion that the greatest 
value of a comparison between the (A) type and (C) 
type of apparatus was the proof it furnished that the 
valuable attributes of the thermionic valve were not 
necessar'ly confined to circuits carrying a few micro- 
amperes or milliamperes but could be extended to 
heavy-current engineering. 


The second of the four developments dealt with by | 


Dr. Wilson was the inverter. The possession of a grid 
in conjunction with a suitable transformer, enabled 
(A. 3), (A. 4), (A. 5) and even (C. 5) to reverse its func- 
tions, that is, to convert direct current to alternating 
current at a frequency set by a pilot wave applied to 
the grid. There were a number of circuits for the 
purpose, involving either two gas-filled triodes which 
conducted, alternately, or a single triode. 
equipment the pilot wave would be supplied by a 
tuned circuit acting in conjunction with a feed-back 
from the output, a condition not required in an installa- 
tion feeding into an existing supply main. 
might be designed embodying gas-triodes or grid 
rectifiers and might thus be given outputs having a 
very wide range as regards power and frequency in 
addition to conventional ratings; they might be of 
high frequency and heavy current. 

The third development was the ignitron. The chief 
drawback to the pool cathode in the mercury-arc 
rectifier was the necessity of striking the are in order 
to start the discharge, for which purpose an auxiliary 
moving electrode was used in the standard design. A 
simpler static method was to use a carborundum- 
tipped electrode dipping into the surface of the pool. 
On a current of about 10 amperes at 150 volts being 
applied to this electrode, a cathode spot was instan- 
taneously formed on the mercury and the anode current 
reached its full value, the electrode thus functioning 


not only as an igniter but also as did the grid in other 
valves. Since a definite current was required to start 
the arc, a pilot valve in the form of a gas triode was 
usually required in cascade with the ignitron, a com- 
bination capable of switching heavy power currents 
in accordance with an exact timing sequence. The 
fourth development dealt with was the so-called 
“ magic eye,” which was used as an example of the 
combination of the (A) series with the (B) series. 
The similarity between the cathode-ray oscilloscope 
(B. 4) and the triode (C. 3) was recognised some years 
ago when the cathode cylinder was first termed the 
“grid ” in spite of its shape. The location of the two 
elements in the same bulb followed, the triode acting 
as an amplifier for the oscilloscope. The latter was 
simplified by the use of only a single deflector and 
by the deposition of the fluorescent layer upon the ring- 
shaped anode. 

Dr. Wilson expressed the view that there was 
no switching, controlling or frequency conversion 
operation which might not, in the future, be carried 
out electronically with greater effectiveness and eco- 
nomy than by the present methods, whatever might 
be the kW or kVA capacity. It had been argued 
that electronic methods involved the use of glass 
valves and fragile metal components. The valves, 
however, need not be of glass, and even when they 
were, experience with this type in warships, aero- 
oe etc., did not suggest insufficient robustness. 

he glass cathode-ray tube, for example, was less 
liable to damage than the voltmeter or ammeter, it 
had only a negligible risk of harm through over- 
deflection and had neither mechanical bearings nor 
suspensions. The prevalent idea that the average 
life of a valve was only 1,000 hours was no longer 
correct ; modern valves could be relied upon to do 
duty for about 10,000 hours while many, of practically 
every type, actually lasted twice as long. There 
needed to be no components in an electronic equip- 
ment more fragile than the common tumbler switch. 

The capabilities of the modern radio receiver were 
little short of amazing and there was no real reason 
why any of the sections of such a set—oscillator, 
amplifier, frequency changer, rectifier, automatic 
volume control and the rest—should not be designed 
on heavy current lines and thus provide the same per- 
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formance in heavy engineering. The rectifier stage 
|had been functioning thus for many years. Large 
|seale radiation or convection heating methods all 
| suffered from the objection that the heat had to be 
| applied to the exterior of an article, so that the surface 
| might be damaged before the interior had received the 
|heat desired. Further, if only part of the article 
| required heat treatment there was no way of appro- 
| priately localising the heat, while non-metallic sub- 
stances were bad thermal conductors and the time 
required for the heating process was unduly long. All 
these drawbacks were eliminated by the use of high- 
frequency heating. If the part to be treated were a 
conductor it could be acted upon by a coil that would 
make it the short-circuited secondary of a transformer 
operating at a frequency of, say, 1 kilocycle to 10 kilo- 
cycles per second. If it were an insulator it could be 
placed between two electrodes that would cause it to 
function as the dielectric of a condenser stressed at, 
say, 1 megacycle to 10 megacycles per second. In 
the first case, the eddy currents, and in the second 
| case, the dielectric losses, would generate heat in the 
| material itself without any connection to the circuit 
| being necessary; the saving in time would thus be 
| very great 

Relatively low-frequency current could be produced 
by rotating alternators, but in the majority of cases 
|a valve generator was used exactly like the oscillator 
| stage of a wireless set on a heavy-current scale. The 





| overall efficiency of useful heat production was already | 


over 50 per cent. and compared well with other methods 
of heating. Though at present expensive, the advan- 


| tages of the apparatus would in many instances more | 


| than justify the additional first cost. Possible future 
uses were the drying of timber ; 
| laminated wood; the heat-treatment of such metal 
| parts as gear wheels and parts of shafts; and the 
| heating of outer surfaces by taking advantage of the 
skin effect. Resistance welding was so well known as 
to call for little comment. The most effective means 
in use to-day for controlling the current for resistance 
welding was by means of large gas-filled valves, igni- 
trons being very suitable. They were generally used 
in pairs and cross-connected, as they were, in effect, 
rectifiers, and separate units were employed for the 
positive and negative half-cycles. It was clear that in 
motor control gear the only difference between a relay 
and a contactor was one of size; the contacts of a 
relay might a a few milliamperes only, while a 
contactor might be called upon to handle several thou- 
sand amperes. The basic principle of typical electronic 
motor-control schemes was the use of a direct-current 
motor upon an alternating-current supply, the valves 
fulfilling the dual function of rectifying and controlling 
the current. The control not only consisted of switch- 





ing on and off, but might also include speed variation by 
both armature and field regulation, and that with 
negligible power loss. When a triode was used as an 
on-and-off. contactor, the grid corresponded to the 
operating coil of the contactor; when it was used for 
voltage or current variation, the point at which it 
started to conduct in each half-cycle was varied by 
adjusting either the vol or the phase-angle of the 
control wave applied to the grid and the area of the 
current wave, and, therefore, its root mean square 
value was altered. 

The automatic regulation of generator voltage in 
power stations was effected either by means of occa- 
sionally-moving or continuously-vibrating contacts, 
absolute reliability and careful maintenance being 
essential. Both methods lent themselves to electronic 
operation, but, perhaps, that which involved continuous 
movement had most to gain when replaced by the grid 
control of a valve. A successful circuit for this purpose 
included a gas-filled triode connected across a field 
rheostat which valve was caused to “ go out " 50 times 
per second by the insertion of an alternating pulse in 
the anode circuit. The grid circuit was connected 
across a bridge formed by the two parts of the 
‘* stabilovolt ” en the one side and the resistor and the 
plate circuit of the triode on the other. A voltage pro- 
portional to that given by the generator was applied 
to the grid of the latter so that the effect of the voltage 
fluctuations was to alter the resistance of the triode 
and thus vary the proportion of the cycle during which 
the gas triode conducted. Since the conducting period 
formed a short circuit across the field rheostat, effective 
regulation was achieved. There were numerous auxi- 
liaries in power engineering which were of an “ in- 
strumental ’’ nature and were suitable for electronic 
operation. One illustration might be given. The 
mechanism replaced a small motor and showed the 
utility of the cathode-ray oscilloscope in power supply 
or industrial situations. Indication of synchronism 
between the *bus-bars and an incoming machine was 
usually carried out by a small split-phase induction 
motor having its rotor and stator supplied from the 
110-volt secondary windings of the respective metering 
voltage transformers. The scheme referred to enabled 
a cathode oscilloscope to produce a rotating diametral 
line which moved just as in the case of the motor- 
driven indicator. The voltage transformer leading 
from the *bus-bars had duplicate secondary windings, 
each giving the full secondary voltage. The secondaries 
were connected in series with each other, first, with 
the ‘‘’bus-bar” connections in one direction, and, 
secondly, by means of the duplicate winding, in reverse. 
One of the resultant circuits was connected to the 
“‘ horizontal’ deflectors and the other was retarded 
by 90 degrees and taken to the “ vertical” deflectors. 
The vector di indicated that the voltages as 
applied to the deflectors were in phase with each other 
and thus produced a line and not an ellipse; the 
line rotated in a direction showing whether the incoming 
machine was fast or slow, the position of the line also 
showing when exact synchronism was reached. 

Dr. Wilson concluded his address by pointing out 
that the mechanical and hydraulic engineer made use 
of valves much more widely than did the electrical 
engineer. The diode and triode were able to provide 
the exact electronic equivalents of the non-return 
valve, the throttle valve and the safety valve, and 
they afforded an opportunity for building up new 
devices on the analogy of mechanical apparatus. 
Only a few examples had been given in the address, but 
many more could be quoted to illustrate the rapid 
advance that electronic gear was making in the domain 
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of power engineering as well as in that of light-current 
engineering. It was desirable to broaden the outlook 
as widely as possible in order to achieve the best 
results in the shortest time. 





INFORMAL RUBBER StuDY Group.—The Ministry of 
Supply announce that, as a result of exploratory talks 
on rubber recently held in London, H.M. Government in 
the United Kingdom is to participate in an informal 
rubber study group. This group, composed of repre- 
sentatives of the Governments of the Netherlands, the 
United Kingdom and the United States, will meet from 
time to time to discuss common problems arising from 
the production and use of crude, synthetic and reclaimed 
rubber. Studies will be initiated and possible solutions 
to rubber problems considered. The group, as such, 
however, will not formulate and tr it recommenda- 
| tions to the participating Governments, although the 
| latter will be kept fully informed of the proceedings of 
the group through their representatives. Arrangements 
| will be made for other interested Governments to be 
| kept informed of the studies made and the results of 
the discussions so far as this is practicable. The rubber 
study group will continue to function during such period 
as, in the opinion of each of the participating Govern- 
ments, it continues to serve the purposes for which it is 
| designed. A first programme of studies is under way, 
'on both sides of the Atlantic. 
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PRESSURE CASTINGS OF LEADED 


GUNMETAL, 


As stated on page 254, ante, a discussion on the melt- 
ing and casting of bronze took place at the annual 
autumn meeting of the Institute of Metals, held in 
Birmingham on September 20. This was based on five 
papers which were presented in turn by their authors. 
In our reports of the discussion we have given brief 
summaries of the five contributions and, in addition, 
printed an abridgment, on page 245, ante, of one of the 


papers, that by Dr. W. T. Pell-Walpole on the flux | 


de-gassing of chill-cast tin bronzes. We now propose 


to deal in a somewhat similar manner with another of | 
the papers, that entitled “ The Use of Leaded Gunmetal | 
for the Production of Castings to Withstand Pressure,” | 


by Mr. Frank Hudson, of the Research and Develop- 
ment Department, The Mond Nickel Company, Limited. 
In his introduction Mr. Hudson states that, in the past, 
it has been customary for engineers and designers to 


favour the use of either Admiralty gunmetal, containing | 


copper 88, tin 10, and zine 2 per cent., or alternatively 


a higher-tin alloy containing copper 86, tin 12 and zinc | 
2 per cent., for casting which have to resist the higher | 
pressures associated with the handling of water, oil and | 
air. The reasons for the original use of these alloys | 


remain obscure, but following the experience gained 
from the application of leaded gunmetals of lower tin 


content, such as that specified in War-Emergency British | 
Standard Specification No. 1024-1944, containing copper | 


86, tin 7, zine 5, and lead 2 per cent., it has become 


increasingly evident, to engineers and founders alike, | sprays emerged. 


that there are probably more suitable alloys available 
for pressure castings, particularly those of variable 


section, such as valve bodies; pump, telemotor and 7,600 Ib. and 6,800 Ib. per square inch, with considerably | 
air-compressor cylinders ; air bottles and torpedo cast- | greater deformation. 


ings, than those formerly employed for the purpose. 


' 





Oct. 13, 1944. 





ENGINEERING. 


P.V.E. STICK MICROMETER. 


| MESSRS. PITTER GAUGE AND PRECISION TOOL COMPANY, LIMITED, WOOLWICH. 
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MICROMETER FOR LONG END- 
MEASUREMENTS. 

MopERN engineering practice, particularly in con- 

| nection with the manufacture of aircraft, tanks and 

The 83:7:5:5 alloy appears to have mechanical | other war material of large dimensions, necessitates 


In contrast, the two 83:7:5:5| 
alloy castings were free from porosity and failed by | 
sudden bursting at much higher test pressures, namely, | 


Mr. Hudson goes on to say that a request was | properties rather similar to those of 86:7:5:2 gun-| the accurate measurement of the distances between 
received, in January, 1943, from the Engineer-in-Chief’s | metal, as specified in B.S. No. 1024-1944, which calls | comparatively widely-separated points so that inter- 


Department, Admiralty, suggesting that he might use-| for a tensile strength of not less than 14 tons per 
He adds that the purpose | square inch, with a minimum elongation on 2 in. of on this page, and known as the P.V.E. stick micro. 


fully investigate the matter. 
of his paper is to record some of the more pertinent 
facts obtained in a series of trials conducted at the 
works of various Admiralty contractors throughout the 
country in an endeavour to obtain data on gunmetals 
more suited to the production of high-pressure castings 
from both the practical and the economic points of 
view. Preliminary tests were conducted at the works 
of Messrs. Brown Brothers and Company, Limited, on 
two types of telemotor receiving cylinders as employed 
in marine steering gear. These, cast in dry sand, are 
between 2 ft. and 3 ft. in length, with a variation in 
section between 4 in. and 1} in. Their weight ranges 
from 150 Ib. to 200 Ib., in the rough state, and they are 
subjected to a test pressure of 2,000 lb. per square inch. 
The results obtained on 14 telemotor receiving cylinders, 
tested in the fully-machined condition, showed that all 
three cylinders made from an alloy containing tin 7, 
zine 5, lead 5 and nickel 0-75 per cent., the balance 
being copper, were pressure tight under an hydraulic 
test of 2,000 Ib. per square inch. Out of five cylinders 
made in gunmetal containing tin 7, zinc 5 and lead 5 per 
cent., the balance being copper, three were pressure 
tight at 2,000 Ib. per square inch. Finally, out of six 
cylinders made in gunmetal having compositions ‘in the 
ranges tin 7 to 10, zine 2 to 4, lead 0 to 4 and nickel 
0 to 1 per cent., the balance being copper, only one 
cylinder was obtained pressure tight at 2,000 Ib. per 
square inch. In view of these results, concludes the 





| 


| 


changeability may be secured The device illustrated 
12 per cent., from separately cast test bars made in | meter, provides a convenient instrument for making 
sand. Allowing a permissible nickel content of up to | measurements of this kind. The micrometer is manuv- 
1 per cent., as laid down in the above specification, | factured by Messrs. Pitter Gauge and Precision Tool 
results from different foundries show that the maximum | Company, Limited, Woolwich, London, S.E.18, and is 
strength of the leaded alloy ranges from 13-7 tons up| 4vailable in a range of capacities up to 30 ft., the 
to 19-3 tons per square inch, with 15-0 per cent. to | actual measuring head reading to intervals of 0-001 in. 
34-5 per cent. elongation on 2 in. The 0-1 per cent. The desired length, apart from the final micrometer 
proof stress appears to be in the region of 7 tons per | setting, is obtained by the assembly of units of standard 
square inch, and the Brinell hardness number in the | lengths. 

neighbourhood of 60. Available laboratory and service | _The units comprise the micrometer head which natur- 
tests indicate that there is little difference between the | ally forms one end of the gauge; a piece 1 in. long 
83:7:5:5 type of alloy and the 88:10:2 or| with a spherical face for the contact at the other end ; 
86 : 12 : 2 gunmetals in so far as resistance to corrosion | 4 unit | in. long, one 2 in. long, one 3 in. long, one 5 in 
by normal sea and fresh water is concerned. Good long, one 12 in. long, and as many units 24 in. long as 
bearing properties and resistance to wear are of | are required to make up to the desired overall length of 
importance in many types of pressure castings. Through | the gauge. All the units obviously need not be 
the courtesy of Messrs. G. and J. Weir, Limited, wear | employed to make up the complete gauge; thus the 
tests have been conducted on the 83:7:5:5 alloy, | lower assembly in the illustration is a comparatively 
in comparison with 88:10:2 gunmetal, against a | short one and consists of the micrometer head on the 
variety of other metals likely to be utilised in hydraulic right and, reading from right to left, several short units 
equipment. The testing machine employed simulates | and the end unit with the spherical contact piece. A 
cylinder or pump conditions under reciprocating mo- | 24-in. unit is seen by itself in the upper part of the 
tion, but it is found that, in general, the results illustration. From this unit it can be inferred that the 
obtained are also applicable to rotary motion. The | several parts are attached to one another by a screw 


|results of the wear tests clearly demonstrated the | and socket connection but it should be noted that 


superiority of the leaded gunmetal over the 88: 10: 2| the screw is of a patented swivelling construction which 
alloy in so far as bearing properties and wear resistance | ensures that the mating end-faces meet each other 


are concerned. For example, using the 88 : 10: 2 alloy | Squarely. 
The units are formed of steel tube hardened at the 





author, it would appear that gunmetal containing | against hardened S. 80 stainless steel (chromium 18 per 
tin 7, zine 5, and lead 5 per cent., with or without a | cent., nickel 2 per cent.), the amount of friction deve- 
nickel addition, is more suited to the production of | loped was so great as to lead to the stoppage of the 
pressure-tight casting of the type under review than machine. On substituting the 83:7:5:5 for the 


alloys of higher tin and lower lead content. Foundry | 88:10: 2 alloy, the test period was completed satis- 


ends and accurately lapped to length. The steel body. 
however, is not exposed but is housed in a Bakelite 
tube which insulates and protects it, there being an 
air space between the inside of this tube and the outside 
of the steel body. The body is centred in the protective 





trials subsequently conducted by other firms on different | factorily with little wear on either specimen. 


types of pressure castings confirmed this finding. 


In order to obtain additional evidence of the effects | continues, are much easier to handle in the foundry 
of lead and nickel additions, it was decided to investi-| than the lead-free alloys. 
gate the matter further by making a simple type of | the best casting properties when the gas content of the 
casting, in the form of a flanged pipe, which could be | 


tested to destruction. Tests conducted by Messrs. 
Glenfield and Kennedy, Limited, on castings having a 
final } in. wall thickness, made on 86:12:2 and 
83:7:5:5 gunmetals, showed that the high-tin alloy 


| of the leaded over the lead-free alloys, so far as 


tube by means of Bakelite ferrules and there is adequate 
freedom between the two parts in both the longitudinal 
The leaded gunmetals give | and radial directions, so that the Bakelite tube does 
not impose a bias on the steel body either in bending 
melt is very low, and this condition can be readily and | OT torsion. The exterior of the ferrules facilitates the 
consistently secured in the brass foundry by melting | 8crewing of the units together. The 12 in. and 24 in. 
under strongly oxidising conditions. Another advantage | units are finished accurately to length within 0-0002 in. 
. | without negative tolerance ; the remainder of the units 


The gunmetals of the 83: 7:5:5 type, Mr. Hudson 





| duction is concerned, is that of improved machinability. | @fe similarly finished to accuracy of + 0-001 in. and a 


required a pressure of 4,144 lb. per square inch to cause | 


rupture, while the leaded alloy failed at a load of 


4,368 Ib. per square inch. Tests undertaken by Messrs. | 


Brown Brothers and Company, Limited, confirmed these | 


results and clearly showed that there was little difference 
between the 86: 12:2 and 83:7:5:5 gunmetals, so 
far as bursting strength was concerned, although there 


was a distinct tendency for the leaded alloy to be | 


superior in regard to pressure tightness. 
destruction were also carried out by Messrs. W. H. 
Allen, Sons and Company, Limited. In this case, one 
casting was made in 86:7: 5:2 gunmetal to B.S. No. 
1024-1944 and two in the 5 per cent. leaded alloy. The 
86:7:5:2 alloy casting failed under a pressure of 


Tests to! 


4,500 Ib. per square inch, by the opening up of a large | 


number of very small passages, presumably inter- 


dendritic shrinkage cavities, through which many fine | 


‘ 


In view of the possibility of utilising considerable | Setting piece is provided to check the accuracy of the 
micrometer head and the spherical end. The longest 


amounts of secondary metals and scrap in alloys of 
assembly is accurate to + 0-002 in., with no nega- 


the type under review, it is desirable to have some idea | 4 
of those impurities which may be detrimental. Mr. tive tolerance ; the reason for the tolerance being posi 
Hudson states that a considerable amount of work has tive only is to ensure a longer life for the instrument. 
been sponsored by the American Society for Testing | The several units are supplied in a wooden case the size 
Materials in connection with the effect of impurities | of which naturally varies with the maximum length the 
on a similar type of alloy, namely, the 85:5:5:5/| gauge is to measure, since the number of the 24-in. 
gunmetal. As a result of a review of this work, it is | lengths required mainly determines the space necessary. 
concluded that the presence, in the alloy, of aluminium, | 
magnesium, and silicon is harmful and that these | 
elements, therefore, should be absent. As a basis for Export CREDITS GUARANTEE DEPARTMENT.—During 
the production of sound leaded gunmetal castings, the | the quarter ended September 30, 1944, the Export 
author suggests that, as an initial guide, the maximum | Credits Guarantee Department assumed liability, under 
allowable percentage of sulphur should be 0-05, of | Section 1 of the Export Guarantees Act, 1939, up to 4 
antimony 0-25, of arsenic 0-10, of iron 0-50, and of | maximum of 4,870,0331., in respect of contracts, policies 
phosphorus 0-05. and guarantees amounting to 11,589,3111. 

















a i i i i i 








ENGINEERING. 





287 








OcT. 13, 1944. _ 


EXTRUSION MACHINE FOR PLASTIC MOULDING. 
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(eses.c.) 
EXTRUSION PROCESS FOR | 
THERMO-PLASTIC MOULDING. | 


We deal below with a new method of moulding | 
thermo-plastic materials which has been developed by | 
Messrs. Metropolitan-Vickers Electrical Company, | 
Limited, Trafford Park, Manchester, 17. This method | 
has been confined so far to the manufacture of mould- | 
ings in polythene, a solid polymer of ethylene, which | 
material has been found to have important applications | 
in industries connected with war production, but it is | 
probable that other thermo-plastic materials can be | 
treated by it equally well. The method consists of | 
forcing the material in a fluid state, by means of a| 
screw extruder, into a closed mould, a suitable nozzle 
being formed on the end of the extruder barrel to which 
the mould is clamped. It will be evident that, since 
the material is forced into the mould by a screw, | 
and not by a plunger with a finite stroke, there is no | 
limit to the size of the mould used so long as the fluid | 
is supplied to the screw and the screw is kept rotating. | 
A second difference between the new method and those | 
now in use lies in the low pressure employed, this being 
between 200 Ib. and 400 Ib. per square inch, and being 
easily regulated to suit the particular part to be 
moulded, one of simple contour naturally requiring less 
pressure than a complicated moulding which may have 
narrow webs, etc., to be filled. 

Two moulding machines for the extrusion process 
are shown in Figs. 1 and 2. These machines are 
manufactured by Messrs. David Bridge and Company, 
Limited, Rochdale, but before commenting on them 
reference may be made to the diagrammatic drawings, 
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Figs. 3 to 5, which illustrate the general principles. 
The extrusion screw is indicated at a working fairly 
closely within the barrel 6, which is maintained 
at the desired temperature by the electric heating coil c. 
The barrel is formed with a receiving hopper d which is 
kept full as required by flow from a container above 
it, also heated by a coil. The halves of a simple mould 
are seen at e, and are shown as clamped to the nozzle 
by a hand-operated screw, though other means of 
securing them may obviously be employed. The 
screw a is driven directly by a variable-speed motor /f. 
To follow the function of the part g in Fig. 3, reference 
must be made to Fig. 4 which shows a cross section 
through the hopper d. The screw is lettered a, as 
before, the small circle h in contact with it representing 
a feed roller positively driven by spur gears of which 
g indicates the driving pinion on the screw shaft. 

The nozzle shown in Fig. 3 is merely a conical end 
to the barrel terminating in a tubular opening in the 
centre of a spigot entering one half of the mould. 
When this form of nozzle is employed, the machine 
has to be started after the mould has been clamped 
in place and has to be stopped before it is removed *to 
prevent spilling of the material, but, by employing the 
automatic type of nozzle, shown to an enlarged scale 
in Fig. 5, starting and stopping for the fitting of 
the empty mould and its removal when filled is not 
required, as the machine can be continuously operated 
spilling being prevented by the automatic closing of 
the valve in the nozzle. The valve is of the ordinary 
mitred type but the spindle is hollow and forms the 
nozzle to the mould. When the valve is opened, which 
it does immediately the mould is tightened up in place, 





MACHINE WITH MovLp-HEATING OVEN. 


the fluid material passes into the nozzle through ports 
in the wall of the hollow valve spindle. The pressure 
due to the tightening up of the mould opens the valve 
against the pressure of the fluid resulting from the screw 
action, this pressure also closing the valve when the 
mould is removed. At the same time, a hand lever and 
an eccentric type spindle, not shown in Fig. 5, provide 
a means of operating the valve manually, this device 
being fitted in order to enable any plug of cold plastic 
which may have formed at the nozzle tip to be pushed 
off, and the machine to be emptied prior to a shut-down 
period. 

The pressure inside the mould, with either type of 
nozzle, must be maintained during the cooling period in 
order to make up for the resultant contraction of the 
material, this being particularly necessary if the part is 
large and bulky. There is a small clearance between 
the screw periphery and the bore of the barrel, this being 
required both for mechanical reasons and to allow for 
some slip when the mould has been filled; without 
this slip the pressure might become excessive. Before 
the hopper d is filled it is usual to heat the material in 
the container, previously referred to, to the melting 
point, the container being fitted with a regulating valve 
at its outlet. In certain cases, however, it may be 
possible to heat the powdered material in the container 
to below its melting point and then discharge the hot 
powder into the hopper, fusion taking place in the 
barrel 6 due to the heat from the coil c supplemented 
by that developed by the mechanical stirring resulting 
from the rotating movement of the screw and the 
movement of the material in an axial direction. 

A typical moulding machine, as manufactured by 
Messrs. David Bridge and Company, Limited, is shown 
in Fig. 1. The barrel is arranged horizontally, its 
position being indentified by the Metropolitan-Vickers 
variable-speed motor visible on the right, transmission 
to the extruding screw being through double-reduction 
gearing. The screw is of high-tensile steel, is mounted 
in sleeve-type bearings and the thrust is taken by ball 
bearings. The hopper, barrel and container for the raw 
material are electrically heated by elements manu- 
factured by Messrs. Metropolitan-Vickers. In order to 
adjust the loading on the heating elements to suit the 
required temperature conditions for the plastics, each 
element is connected in series with a Sun-Vic energy 
regulator which modifies the current taken by the 
elements without external loss of power. The table 
seen on the left is situated in front of the barrel nozzle 
and carries the mould. It is adjustable in both the 
vertical and transverse horizontal directions to suit the 
mould employed. Longitudinal traverse, that is, move- 
ment in the direction of the axis of the screw, is also 
provided, a quick motion device, actuated by a hand 
lever, enabling the mould to be pressed on to the nozzle 
and maintained in that position during the moulding 
operation. The machine is fitted with a single automa- 
tic nozzle with a hand lever, but when the work is of the 
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quantity production type a machine having two or 
three such nozzles, with independent adjustable tables, 
is preferable. Two operators are required, one of whom 
uses the nozzles in rotation filling one mould at a 
time in order to avoid the fall in pressure which might 
occur if all the moulds were filled simultaneously. The 
second operator dismantles and re-assembles the 
moulds as required. With a single-nozzle machine only 
one operator is needed both for moulding and dis- 
mantling, the alternation of moulding and cooling 
periods enabling the machine to be worked without 
stoppages of excessive length. 

It is usually necessary to pre-heat the mould prior 
to filling and this may be done in various ways; for 
instance, by means of a gas flame, or in an oven. In the 
machine shown in Fig. 2, page 287, an electrically heated 
oven is seen on the left, the hopper-like bin below it 
being for the storage of the plastic powder in clean and 
dry conditions. Cooling of the mould can conveniently 
be done by com air directed in a jet, the air 
being supplied either from a workshop main or from a 
small power-driven blower. When the nature of the 
work permits, it may be possible to arrange for the 
mould to be jacketed, when it could be heated by either 
steam or hot water and cooled by cold water. Since the 
moulding pressure is relatively low, the new process is 
claimed to be particularly suitable for parts in which 
flimsy inserts or insulated wires are to be embodied and 
it is stated that, when moulding polythene, any bubbles 
in the material escape through the hopper, a condition 
believed to be due to the gradually increasing pressure 
imposed on the material as it is forced towards the 
nozzle and one possessing considerable advantages in 
the case of mouldings used for electrical purposes. It 
is further claimed that, since the machine is of the con- 
tinuous feed type, very large mouldings can be made by 
a small machine of relatively low initial cost, of low 
running cost, and occupying a small floor area. The 
moulds may be of very light construction, owing to the 
low pressures employed, and may be made either of 
brass or low grade steel, economical small-quantity pro- 
duction being therefore possible. In spite of such 
running cost, and occupying a small floor area. The 
definite advantages, Messrs. Metropolitan-Vickers do 
not put forward the new process as being competitive 
with the present well-known methods; it is to be re- 
garded rather as supplementary to those methods. The 
firm also states that the machines illustrated incorporate 
several features for which patent applications have been 
made. 





CANADIAN STANDARDS ASSOCTATION.—The 25th anni- 
versary of the incorporation of the Canadian Engineering 
Standards Association has been marked by the adoption 
of a new title, namely, the Canadian Standards Associa- 
tion. The change of name was unanimously agreed to 
at an extraordinary meeting of the Association, held 
recently in Montreal. 

TREFOREST ScHOOL oF MINES AND TECHNOLOGY.— 
We have recently received a copy of the calendar of the 
School of Mines and Technology, Treforest, Glamorgan, 
for the 1944-45 seasion. The School provides full-time 
diploma and degree courses in mining, civil, mechanical, 
electrical, and chemical engineering and surveying ; 
part-time day courses (of one day a week) for colliery 
managers, engineering students, surveyors and technical 
chemists ; and part-time evening courses (involving two 
evenings per week) in mining, engineering, and various 
handicrafts and trades. The calendar, copies of which 
are obtainable on application to the Principal, contains 
particulars regarding the admission of students, the 
duration of terms and vacations, the fees payable, the 
scholarships and prizes open to students, as well as full 
syllabuses and time tables of the courses. 





THe LATE Mr. W. STANLEY CROSIER.—We regret to 
announce the death of Mr. William Stanley Crosier, 
which occurred at the early age of 52 in a nursing home 
in Cheltenham, Gloucestershire. Mr. Crosier, who was 
managing director of Sarco Thermostats, Limited, 
was educated at Newcastle-upon-Tyne Royal Grammar 
School and at Sunderland Technical College. His early 
engineering experience was obtained in the North of 
England and on the Continent. He was a fluent linguist, 
speaking French, German and Russian. In 1921, as a di- 
rector of Messrs. Sanders, Rehders and Company, in Lon- 
don, he did much pioneer work on the early development 
of temperature-control instruments. The firm subse- 
quently became the Sarco Company, Limited, and after 
serving for some years as managing director, Mr. Crosier 
joined Messrs. Thermogontrol Installations Company, 
Limited, where he specialised in automatic boiler control 
equipment. In 1937 he was appointed managing director 
of the newly-formed company, Messrs. Sarco Thermostats, 
Limited, and continued to be actively engaged until 
he became ill some three months ago. Mr. Crosier, who 


was an associate of the Institution of Heating and 
Ventilating Engineers, was also a director of The Spirax 
Manufacturing Company, Limited. 








OcT. 13, 1944. 








INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Member——Edward Stanley Craven, Wakefield ; 
Andrew Brown Davidson, Renfrew; Archibald Edgar 
Charles Dent, London, W.2; David Elder, Dundee ; 
Richard Miles, B.Eng. (Sheff.), Stockton-on-Tees ; 
Simeon Parker, Dartford ; Sir Stephen Joseph Pigott, 
Glasgow; Maurice Platt, M.Eng. (Sheff.), Luton ; 
Dr. Georg Schlesinger, Loughborough ; Capt. (E.) John 
Herbert Percival Southby, R.N. 

Associate Member to Member.—Joseph Adamson, 
Hyde, Cheshire; Arthur Joseph Aiers, Oldham ; 
William Alfred Barnett, Wolverhampton ; Raymond 
William Birch, London; Harold Boswell, Treforest ; 
Macfarlane Douglas Gordon Campbell, Birmingham ; 
Henry Perey Creasy, London; Jack Dews, Halifax ; 
Edward Lloyd Mortimer Francis, London; Lt.-Col. 
Harold Victor Glendinning, R.E.M.E.; James Alan 
Goddard, London; Walter Fred Harlow, Wh.Ex., 
Derby; Robert William Leslie Harris, B.Se. (D’ham), 
Weybridge ; Lt.-Commdr. (E.) Owen Maxwell Henzell, 
R.N.; Walter John Herbert, Birmingham; Owen 
Kean, Reading; Bevis Brunel Low, M.A. (Cantab.), 
Stoke-on-Trent ; Neal Trimble McKee, New York ; 
Adrian Bernard Mann, B.Sc. (Eng.) (Lond.), London ; 
Eric Ivor Mayne, Buenos Aires; George Arthur 
Mellor, Erith; Robert Whyte Murray, Dundee ; 
Lionel George Northeroft, B.Sc. (Eng.) (Lond.), 
Cheltenham ; Harry Pagett, Birmingham; Sydney 
Joyce Perry, Leicester ; Archibald Denison Ross, M.A. 
(Cantab.), Birmingham; William Reginald Stocker, 
B.Sc. (Glas.), London; Bertram Jacob Tams, M.Sc. 
Tech. (Manch.), London; Lt.-Col. Arthur Graham 
Woods, D.S.0., M.C., R.E.M.E. 


Graduate to Member.—John Edgar Braham, B.Sc. 
(Eng.) (Lond.), Billingham-on-Tees. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Associate Member to Member.—Francis Alfred N. 
Bott, F.R.S.A., Castle Douglas, Kirkcudbrightshire ; 
William Bowen, Leeds ; Robert George Clark, Epsom ; 
Harold Ritter Cooper, Bombay; Shankar Balwant 
Deshpande, B.A., Lahore, India; Edward James 
Edgar, Glasgow; David Crawford Fleming, B.Eng., 
Prescot, Lancs.; Charles Joseph O. Garrard, M.Sc., 
Birmingham ; Sydney Howarth, Leeds; John McCombe, 
Ph.D., Leeds; Denis Moody, B.Sc., Chigwell, Essex ; 
Richard Perey Morris, Sydney, Australia; Hector 
Leslie Oura, B.Sc. (Eng.), Hillingdon, Middx. ; Arthur 


| Reginald A. Rendall, B.Sc., Ph.D., N. Harrow, Middx. ; 


Frank Ernest Rowland, London, W.C.2. 


INSTITUTE OF MARINE ENGINEERS. 


Member.—Alexander Wallace Barr, C.B.E., Liver- 
pool; Frederick Hugo Beckton, Warrington ; Harold 
Stuart Beech, Sunderland; James Boyles, Belfast ; 
James Martin Callow, Liverpool ; Andrew James Cant, 
Cardiff; Leonard James Coslett, Newport; Henry 
Philip Currie, Ramsay, I.o.M.; Robert Winter Drink- 
row, Hull; Albert Evans, Chester ; Lieut.-Commdr.(E.) 
Pierre Fondeur, French Navy ; John Rodwell Freeman, 
Liverpool ; Walter Idris Griffiths, D.S.C., Barry ; John 
Howie, Shrewsbury; Hugh Hughes, Ilkeston ; Percival 
Frederick Jones, Belfast; Eng. Rear-Adml. Harry 
Lashmore (Ret.), C.B., D.S.0., London, N.W.11; 
Charles Thomas Nichols, Bangor; Walter Oswald 
McLachlan, Sunderland ; Vernon Potts, Hull; Antonio 
Ravelo, Las Palmas, Canary Is.; George Malcolm 
Rhodes, Liverpool; Deans Carson Smith, Harrow ; 
James Leggatt Smith, Bebington; Herbert William 
Wallis, Ilford. 





BOOKS RECEIVED. 


United States Bureau of Mines. Technical Paper No. 661. 
Electrical Devices Applied to Metallurgical Research. 
By E. V. Porrer. Washington: Superintendent of 
Documents. [Price 10 cents.) 

Ministry of Fuel and Power. Committee on the Efficient 
Use of Fuel. Fuel Efficiency Bulletin No. 33. Steam 
for Power. London: Ministry of Fuel and Power, 
2, Little Smith-street, Westminster, S.W.1. [Free.] 

Metallography of Magnesium and Its Alloys. A Transla- 
tion from the German by the Technical Staffs of F. A. 
Hughes and Company Limited, and Magnesium Elek- 
tron Limited, of Metallographie des Magnesiums und 
seiner technischen Legierungen, by WALTER BULIAN 
and EBERHARD FAHRENHORST. London: F. A. 
Hughes and Company Limited, Abbey House, Baker 
Street, N.W.1. [Price 15s. net.] 

Post-War Comparative Motive-Power Costs. An Attempt 
to Compare the All-in Operating Costs of Electric, Diesel- 
Electric, and Steam Operation, Under Probable Post-War 
Conditions of Cost, Traffic Requirements, and Technical 
Development. By H. G. MoOCtean. London: “ The 
Railway Gazette” Offices, 33, Tothill-street, West- 
minster, S.W.1. [Price 2s.) 





PERSONAL. 


The Lord President of the Council has appointed Mrz 
W. J. Drummonp, Dr. H. L. Guy, C.B.E., F.R.S., Sm 
WILLIAM Hatcrow, M.Inst.C.E., and Mr. W. F. Luryens 
to be members of the Advisory Council to the Committee 
of the Privy Council for Scientific and Industria! Re- 
search a8 from October 1. Sim Josep BaRrcrort, (.1.E., 
F.R.S., Sir Harotp Harter, K.C.V.O., C.B.E., F.R.S., 
and Sim Frank Smrru, G.B.E., K.C.B., F.R.S., retired 
from the Council on completion of their terms of office 
on September 30. 

Mr. R. I. T. Rees, M.Inst.C.E., F.S.1., F.G.S., partner 
in the firm of Forster, Brown and Rees, mining and civyi! 
engineers, Cardiff and Westminster, has been elected 
President of the South Wales Institute of Engineers for 
the ensuing year. 

Mr. J. E. STanrer, A.M.I.Chem.E., chief engineer and 
general manager of the Stoke-on-Trent Gas Departient 
has been elected President of the Stoke-on-Trent Associa 
tion of Engineers. 

Mr. H. H. SaunprErs, M.Inst.T., general manager of the 
Lowestoft Corporation Electricity and Transport Under- 
takings, who is due to retire, has agreed to serve until 
June 30, 1945, after which he will act as consultant to the 
Corporation. From July 1, 1945, Mr. G. W. Stewanp. 
A.M.LE.E., the borough electrical engineer, will be 
general manager and electrical engineer of the under 
takings with Mr. G. M. PaYNe as his deputy. 

Mr. A. R. Betiamy, M.I.Mech.E., is retiring from the 
board of Messrs. Ruston and Hornsby, Limited. His 
services, however, are being retained in a consultative 
capacity. 

Mr. P. p’Eyncourt SToOweLL, B.Sc. (Eng.) (Lond.) 
A.M.LE.E., senior technical engineer, Edinburgh Cor 
poration Electricity Department, has been appointed 
deputy engineer and manager of the Department. 

Mr. S. J. Bettamy, Mr. E. MarkaaM, Whit.Ex 
and Mr. W. THompson, who are members of the staff of 
Peter Brotherhood, Limited, have been elected to the 
board. 

Mr. A. E. Bett, M.Sc., A.M.1.Mech.E., has taken up 
the post of lecturer in engineering at the College of 
Technology, Leeds. 

Mr. N. T. Trier, B.Sc. (Lond.), A.R.C.S., D.LC 
A.M.1.Chem.E., has been appointed chief fuel engineer to 
Messrs. Samuel Fox and Company, Limited. 

Mr. P. F. W. Busan, M.I.Méch.E., M.1.E.E., has retired 
from the position of transmission engineer, South West 
England and South Wales, Central Electricity Board. 

Mr. E. R. Tyzack, M.B.E., hitherto deputy borough 
engineer, Great Yarmouth, has been appointed to succeed 
Mr. R. L. STIRLING as deputy city engineer, Lincoln 
Mr. Stirling has resigned this appointment on taking up 
duty as planning officer, Lincoln and District Joint Plan 
ning Committee. 

Mr. J. A. BrLtmerr has been elected a director of T 
Mitchison, Limited, engineers and ship repairers, Gates- 
head-on-Tyne. 

The Board of Trade have appointed Mr. L. Ruppock, 
of the Durham office of the Ministry of Labour and 
National Service, to be a Deputy Regional Controller of 
Factory and Storage Premises for the South-West Area 
Northern Region. Mr. Ruddock’s office will be at Bishop 
Auckland. 


MESSRS. ALFRED WISEMAN AND COMPANY, LIMITED 
Birmingham, have opened a branch office at 14, Welshot 
drive, Cambuslang, near Glasgow. (Telephone : CAMB. 
702.) Their technical representative is Mr. JoHN KNIGHT 





THE INSTITUTION OF BRITISH AGRICULTURAL ENGI- 
NEERS.—The Council of the Institution of British Agri- 
cultural Engineers has arranged a series of open meetings. 
which will be held at 2 o'clock on Tuesday afternoons in 
the lecture theatre of the Institution of Electrical Engi- 
neers. The first meeting will be held on October 17. 
when Mr. Cornelius Davies will speak on “ Harvesting 
Machinery.” At the next meeting, which will be held 
on November 28, Mr. ©. Culpin, agricultural organiser for 
Worcestershire, will read a paper entitled “‘ Machinery 
for Crop Cultivation.” The first meeting in 1945 will be 
held on January 30. At this meeting two papers on 
“ Soil Cultivation,” ~will be read; Mr. T. A. Wedder- 
spoon, chairman of the Angus Agricultural Executive 
Committee, will deal with “ Intensive Cultivation ”’, while 
Dr. E. W. Russell, M.A., of the Rothamsted Experi 
mental Station, will speak on ‘“‘ The Minimum of Cultive- 
tion.” The second meeting in the new year will be 
held on February 27, when Mr. ©. A. Cameron Brown, 
B.Sc., A.M.1.E.E., of the British Electrical and Allied 
Industries Research Association, will speak on “ Interna! 
Farm Mechanisation.” Advance copies of the papers 
will be available, prior to each meeting, and application 
for them should be made to the honorary secretary of the 
Institution, 58, Gordon-square, London, W.C.1. 











ENS 
ttee 
Re- 


8. 
ired 
fice 


her 
‘ivil 
ted 

for 


ind 
nt 


the 
er- 
itil 
the 
iD. 


er 
he 


lis 
ve 


ip 
of 


ei) 





OcT. 13, 1944. 


ENGINEERING. 


289 











NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel.—Orders are less plentiful and some 
units have been stopped. A few shipbuilding orders are 
reported to have been obtained which will help plates 
to some extent, but plate capacity is still only partly 
employed. The demand is mainly for light steel mate- 
rials, sheetmakers being among the busiest. It was 
stated by a prominent representative last week that one 
way in which the interregnum period might be eased 
would be for the Ministry of Supply to lift the ban on 
the production of such machinery and plant as is required 
to enable firms to start off on their peacetime pursuits 
in an efficient manner. Thus, orders for capital goods 
should be given priority. A firm would then be able to 
re-equip itself in accordance with its needs and the sort 
of work it is likely to be able to secure when war work is 
ended. The national need of thé country is a large 
export trade, and British firms will only succeed in 
achieving any success in this direction if they are efficient 
and equipped with the best plant and machinery. 

Scottish Coal.—The difficulties encountered here in 
providing coal for the needs of the coming winter are 
causing anxiety. Five years of war have passed, and 
just when matters might have been expected to show 
some indication of greater ease and comfort, the coal 
supply trouble tends to assume a rather worse appear- 
ance than ever. War peaks have been passed, yet 
the stringency in domestic and other directions is greater 
than it was a year agd. Reserves to deal with the needs 
of Glasgow, for example, are less than they were at this 
time last year. The explanation is a further sharp 
decline in output. Since the miners’ wages were raised 
to the highest level for many years, following the agree- 
ment of last April, Scottish miners have attended their 
work less regularly, and have restricted their efforts on 
the shift as well. The Union claims a 0-6 cwt. improve- 
ment in the face output compared with the previous 
year. This improvement is probably due to American 
machinery and methods, the re-distribution of redundant 
men to other pits, and other minor readjustments carried 
out under the guidance of the Regional officials of the 
Ministry. Absenteeism, however, is worse than ever— 
the younger men being the worst offenders. Income- 
tax is said to be a bugbear; the men would rather take 
a day off when they think fit than contribute more than 
they can possibly help. It is this totally indefensible 
conduct which is creating the real trouble. Incidentally, 
miners are allowed 3 cwt. of coal a week for their own 
use, but the ordinary citizen is only getting an allowance 
of just under 1 cwt. a week. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
(feneral Situation.—The market is rather more active 
than has been the case recently but buying of iron and 
steel is still on a restricted scale and most producing 
plants are operating at well below capacity. The orders 
being released are generally on a small scale to deal with 
early requirements. With the exception of hematite 
qualities, all descriptions of pig iron are in ample supply. 
One or two finished commodities are in rather better 
demand. The most satisfactory feature in the present 
situation is the continued demand for re-rolled material. 
Foundry and Basic Iron.—The shortage of orders for 
light castings is keeping the demand for ordinary foundry 
pig at a low level, but there are some slight indications of 
an early improvement in the position. In the meantime, 
No. 3 foundry pig is plentiful and slow of sale. Local 
make is trifling and much of the tonnage passing into use 
at North East Coast foundries is coming from other 
producing centres. The output of basic iron fully covers 
the requirements of the Tees-side consuming plants. 
Hematite, Low-Phosphorus and Refined Iron.—Hematite 
continues scarce and authorised users are rationed in 
order to maintain steady deliveries for urgent require- 
ments. The engineering foundries are taking substantial 
quantities of low-phosphorus and refined irons. 
Manufactured Iron and Steel.—There are few new 
features in the various branches of the semi-finished and 
finished-iron industries. The demand for steel semies is 
still very heavy. Maximum deliveries of billets, blooms 
and slabs are required to keep the re-rolling plants fully 
employed, so as to deal satisfactorily with obligations as 
supplies become due under extensive running contracts. 
No difficulty is experienced in obtaining adequate parcels 
of special and alloy steels and new orders for heavy joists 
would be welcome. A few orders for plates have been 
placed but the mills are not fully engaged. Makers of 
light and medium sections, however, have good bookings 
and sheet producers still have much work to execute. 
Railway and colliery requisites are promptly taken up. 
_Scrap.—The demand for iron and steel scrap has 
diminished. Nearly all descriptions are offered freely, 
but supplies of first-grade heavy cast iron, machinery 
metal and smelting scrap steel are steadily absorbed. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Some departments of the Sheffield 
steel and engineering trades are very busily employed, 
while others are experiencing quieter times. Demand is 
irregular, and changes in form, so that periods of pro- 
nounced activity in specific departments change without 
warning to quietude, necessitating movement of labour 
to other shops and departments. Pressure upon works 
organisation has been so reduced recently that it is'felt 
safe to dispense with the services of key men, from 
directors to foremen and managers, who had been the 
mainstay of executive control for many years. 


South Yorkshire Coal Trades,—Supplies of coal fall 
short of the demand, which grows stronger as autumn 
advances and industrial domestic users are trying to 
build up their stocks. Pit coal outputs tend to de- 
cline, while opencast coal production increases steadily 
as more machinery is brought into use. Export inquiry 
is increasing, but there is no scope for dealing with any 
shipment business beyond that under Government 
direction. The demand for bunkering coal is maintained 
steadily. Coking coal is in strong request, and the supply 
is sufficient to keep the coking plants working almost at 
full heat. The make of coke is going readily into con- 
sumption, and all requirements are being met. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal Trade.—The South Wales miners, at a 
special conference held at Cardiff last week, voted 
unanimously in favour of a merging of the 22 different 
industrial unions in the coalfields of the country. This 
step has been urged at the annual conferences of the 
South Wales Miners’ Federation for more than 20 years. 
The decision to amalgamate was taken despite a leafiet 
issued throughout the coalfield just before last week's 
conference by the Welsh Nationalist Party urging the 
miners to vote against the merging of their own demo- 
cratic union into a bureaucratic union controlled from 
and centralised in London. Trading on the Welsh steam- 
coal market last week was kept within very narrow limits. 
There was little free coal available and outputs which 
have failed to show any material expansion, were almost 
wholely absorbed by deliveries made under standing 
contracts to the essential war industries and the public- 
utility undertakings. Consequently ordinary industrial 
users and domestic merchants found it difficult to cover 
their needs. There was a steady export demand but, in 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JuNIOR INSTITUTION OF ENGINEERS.—To-night, 6.30 
p.m., 39, Victoria-street, S.W.1. “Some Aspects of 
Post-War Merchant Ship Design,” by Mr. C. A. Hobson. 
Friday, October 20, 6.30 p.m., 39, Victoria-street, 8.W.1. 
“ Humidity and Its Control,” by Mr. M. R. G. Morton. 
Sheffield Section : Friday, October 20, 6.30 p.m., Sheffield 
Metallurgical Club, 198, West-street, Sheffield. Annual 
General Meeting. 


INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Western Students’ Section: Saturday, October 14, 2.30 
p.m., The Engineers’ Club, Albert-square, Manchester. 
Chairman’s Address on “ An Introduction to the High- 
Voltage Cathode-Ray Oscillograph,”’ by Mr. J. B. Higham. 
(To be preceded by a Luncheon at 1.15 p.m.) London 
Students’ Section: Monday, October 16, 7 p.m., Savoy- 
place, Victoria-embankment, W.C.2. “ Brains Trust” 
Meeting. - Transmission Section: Wednesday, Octo- 
ber 18, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Chairman’s Address, by Mr. H. W. Grimmitt. 
Measurements Section: Friday, October 20, 5.30 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Chairman’s 
Address, by Dr. W. G. Radley. South Midland Centre : 
Saturday, October 21, 12.30 p.m., Grand Hotel, Bir- 
mingham. Luncheon. Chairman’s Address, by Mr. 
F. W. Lawton. 


INSTITUTE OF BRITISH FOUNDRYMEN.—Scottish Branch: 
Saturday, October 14, 3 p.m., Royal Technical College, 
Glasgow. Presidential Address on “‘ War-Time Calls on 
Women to Make Aluminium Air-Cooled Cylinder Heads,” 
by Mr. T. Tyrie. West Riding of Yorkshire Branch: 
Saturday, October 14, 6.30 p.m., The Technical 
College, Bradford. Presidential Address on “‘ Mechanical 
Aids to Core Production,” by Mr. J. Blakiston. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, October 15, 2.45 p.m.. 
12, Hobart-place, Westminster, S.W.1. Annual Meeting. 
“Motor Racing and Record Breaking,” by Mr. G. E. T. 
Eyston. Glasgow Centre: Monday, October 16, 7 p.m., 
Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow, C.2. Presidential 
Address on “ History and Conjecture,” by Mr. John 
Shearman. 


INSTITUTION OF MECHANICAL ENGINEERS.— Midland 
Graduates’ Section: Monday, October 16, 7 p.m., James 





view of the need for conserving supplies as far as possibl 
for the home market, licences were issued with reserve. 
Practically the only shipments were those under Govern- 
ment direction to the essential users in the Mediterranean 
war theatres, the coal depots, and France. To supply 
the needs of Portugal, from which country there was a 
steady inquiry, shippers had some South African coals to 
offer. Spanish demand was still very slow. Producers 
held heavy bookings for all the large sorte which were in 
strong demand and were very firm. The scarcity of the 
sized and bituminous small classes remained acute and, 
as supplies will be almost unobtainable for some months 
to come, the tone was strong. The best dry steam smalls 
were only sparingly offered, but some of the inferior dry 
steam kinds were available fairly freely. Cokes and 
patent fuel were in good demand on home account. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, there was little, if any, change in the 
business position of tin-plates. The recent steady 
demand on the part of home consumers was maintained 
and purchasers were endeavouring to place their require- 
ments for the current quarter. Although the export 
section of the industry is idle, most makers have now 
full order books, and, with their present rolling capacity, 
it is doubtful whether they will be able to give delivery 
in the stipulated period. The demand for steel sheets 
for essential purposes continues strong and makers, 
having full order books, are unable to take on other than 
high-priority business for some time. The iron and steel 
scrap market is still quiet but there are signs of a slightly 
improved demand in certain directions. The prices of 
iron and steel products and of non-ferrous metals are 
unchanged. 





RIvER-WATER SILT AND FuURNACE-DOoR COOLING.— 
At a steelworks in Pittsburgh, U.S.A., it was found that 
although the doors of the open-hearth furnaces were 
water-cooled, maintenance charges were high and re- 
placements often necessary. The river water em- 
ployed for the cooling was found to contain silt 
which gradually lodged in the door frames and con- 
siderably reduced the cooling efficiency. Writing in a 
recent issue of the American journal] Steel, Mr. J. D. 
Knox states that a filter, capable of removing particles of 
sizes down to 0-001 in., was installed, and that the lives 





of the doors have since been increased substantially. 





Watt Memorial Institute, Birmingham. “ Auxiliary 
Equipment for Aircraft,” by Mr. F. J. Bradbury. South 
Wales Branch: Tuesday, October 17, 6 p.m., South 
Wales Institute of Engineers, Park-place, Cardiff. 
“ Design and Construction of Inspection Gauges,” by 
Mr. L. H. Leedham. Midland Branch: Thursday, 
October 19, 5.30 p.m., James Watt Memorial Institute, 
Birmingham. “The Application of Fabricated Con- 
struction to Machine Design,” by Dipl.-Ing. F. Koenigs- 
berger. Institution: Friday, October 20, 5.30 p.m., 
Storey’s-gate, St. James’s Park, S.W.1. General Meeting. 
Presidential Address on “ Applied Research,” by Dr. 
H. R. Ricardo. 

NEWCOMEN SocreTy.—Wed day, Octob 18, 2.30 
p.m., The Chartered Institute of Patent Agents, Staple 
Inn Buildings, Chancery-lane, W.C.1. “ Stephenson 
Locomotives for the St. Etienne and Lyon Railway,” by 
Mr. E. A. Forward. 

INSTITUTE OF FUEL.—North-Western Section: Wed- 
nesday, October 18, 2.30 p.m., The Engineers’ Club, 
Albert-square, Manchester. ‘“‘ The Economics of Saving 
Fuel, with Particular Reference to the Insulation of 
Steam Ranges,” by Mr. G. N. Critchley. 


LIVERPOOL ENGINEERING SocieTy.—Wednesday, 
October 18, 6 p.m., Municipal Annexe, Dale-street, Liver- 
pool. ‘“‘ Corrosion of Metals and Alloys,” by Dr. 8. J. 
Kennett. 


IRON AND STEEL INSTITUTE.—Wednesday, October 18, 
6.30 p.m., The Engineers’ Club, Albert-square, Manches- 
ter. Lecture: “‘ Deformation of Metals,” by Professor 
H. W. Swift. 


Norts-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, October 20, 6 p.m., The Literary 
and Philosophical Society’s Rooms, Newcastle-upon- 
Tyne. Annual General Meeting. Presidential Address 
by Sir Summers Hunter. 





ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, October 21, 2.15 p.m., The E.L.M.A. Light- 
ing Service Bureau, 2, Savoy-hill, Strand, W.C.2. Presi- 
dential Address. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
October 21, 2.30 p.m., Sheffield Metallurgical Club, 198, 
West-street, Sheffield, 1. ‘“‘ The Oxidation of Steels in 
Furnace Atmospheres,” by Mr. A. Preece. 
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THE ILLUMINATING ENGINEERING 
SOCIETY. 


AN interesting account of the history and present 
position of the Illuminating Engineering Society formed 
the subject of the presidential address delivered on 
Tuesday, October 10, at the Lighting Service Bureau, 
2, Savoy-hill, London, W.C.2, by the President, Mr. 
E. Stroud. The address is briefly summarised below. 
The Society was formed, in 1909, by Mr. Leon Gaster, 
and had for its first president Professor Silvanus P. 
Thompson. At that time there was little information 
available on lighting practice while illumination measur- 
ing instruments were few and cumbersome. Much 
original work was done by Mr. A. P. Trotter and other | 
early pioneers, and Committees were formed to deal | 
with the lighting of schools, libraries, and similar build- | 
ings. An important landmark was the setting up of 
the Home Office Committee on Factory Lighting in 
1913. The early years of the last war found members 
of the Society doing useful work on the measurement | 
of the candle power of flares and on the brightness of | 
radium compounds for coating gun sights, ete. The | 
first of a series of reports on factory lighting was issued 
in 1915, others being issued in 1921 and 1922. A| 
British Standards Institution Committee was formed to | 
prepare a standard specification on street lighting, this 
later forming the subject of reports by the special 
committee set up by the Ministry of Transport. 
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During the first 20 years the Society was laying its | organisation of war-time street lighting known as 
foundations ; the floodlighting of London buildings, |“ synthetic starlight.” Members of the Society were 
which accompanied the holding of the International | now serving on a Ministry of Works Committee on the 
Illumination Congress in London in 1931, drew atten- | lighting of post-war buildings and on a “ Codes of 
tion to its work, and efforts were made to create | Practice ’’ Committee. A series of lighting reconstruc- 
interest in provincial cities, the first local centre being | tion pamphlets had been issued. The education of 
formed in Manchester in 1932. From 1934 onwards, | lighting engineers was being considered as also the pro- 
rapid progress was made by the Society. The member- | vision of some means of establishing status and quali- 
ship, at this date about 450, had advanced to 850 at the | fications. Such plans would involve the provision of a 
commencement of the present war and was now over | full-time secretary, an extension of the staff and, 
1,600. Moreover, several long-considered develop- | ultimately, the provision of larger premises at head- 
ments had been possible, among which were the| quarters. The future offered great opportunities for 
formation of the nucleus of a library, the issue of | lighting development, and in this connection it was 
“ Transactions” and the establishment of a class of | desirable that closer links should be established with 
Fellows of the Society; the latter being an honour | sister societies in the Dominions and the United States, 
at present held by 127 members. There were now ten | while general international contact should be revived 
provincial centres and five supplementary groups, with | and revivified. ‘The headquarters of the Illuminating 
which over 1,000 members were associated. | Engineering Society at present is at 32, Victoria- 

The growing recognition of the importance of good | street, London, 8.W.1. 
lighting was illustrated by the official recognition given | 
to the Illuminating Engineering Society's codes for the | 
values of illumination and the inclusion of lighting| MINERALS IN SOUTHERN Ruopesta.—According to 
regulations in the Factory Act of 1937 had made good | figures issued by the Department of Statistics, Salisbury, 
an omission stressed by Professor Silvanus Thompson the output of minerals, excluding gold, in Southern 
in his inaugural address 35 years ago. During the Rhodesia, during 1943, was valued at 8,864,0411., against 





present war the Society had given much attention to | 9,377,1671. in 1942. The gold produced was valued at 
A.R.P. lighting problems on which, at one time, about | 5,516,1461. in 1943 and 6,384,2551. in 1942. During the 
24 Committees involving 100 members were working. | first six months of the current year the totals were: 
Perhaps the most valuable of such services was the ' minerals, 4,188,7811., and gold, 2,495,8301. 
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THE ENGINEER AND THE 
COMMUNITY. 


Reapers of naval reminiscences must have 
remarked how rare it is to find in them any mention 
of engineers. The autobiographical notes that are 
being contributed to our columns by Engineer 
Captain Edgar C. Smith form, of course, a notable 
exception to this general rule; how exceptional 
they are, in fact, was indicated in one of his earlier 
articles, wherein he observed that, while the pub- 
lished recollections of naval deck officers were very 
numerous, and surgeons and paymasters had contri- 
buted a few volumes to swell the total, he was not 
aware of a single engineer officer having done so. 
Since the engineer became an active unit of naval 
personnel, indeed, he has been trying hard to 
impress upon those in authority over him something 
of the significance of his role and his consequent 
claim upon their consideration ; but all the time 
the tendency has been to take him and his works 
very much for granted and to minimise, if not to 
ignore entirely, the influence that he has exerted 
on naval progress and thus, not so very indirectly, 
on the course of modern history and civilisation. 

In contradistinction to this enforced obscurity, 
which still to some extent envelops the naval 
engineer and, almost in equal measure, his mercan- 
tile-marine “ opposite number,” the engineer who 
pursues his calling on land finds that, more and 
more, but always rather vaguely, he is being taken 
to task for having provided the means whereby 
his fellow men, if so disposed, can render themselves 
obnoxious by fomenting wars and, having succeeded 
in this aim, can wage them with a great variety of 
ingenious weapons. From this it is but a step to 
the contention that a large proportion of the 
troubles which beset modern humanity in times of 
peace are likewise traceable to his malevolent or, 
at least, ill-considered activities; and that, if he 
would only give a little more thought to the possible 
consequences of his actions, the world would be a 
vastly better place. True as it may be that “oft 
the sight of means to do ill deeds makes ill deeds 
done,” this attitude seems to savour somewhat of 
the illogical; it is as though the Sheffield cutler 
whose business it is to make knives were to be held 
responsible for the misfortunes of persons who might 
attempt to eat peas with them. Unquestionably, 
if there were no knives, nobody could cut himself 
with one; but, equally, neither could he cut his 


choke himself as a result of biting off more than 
he could chew, the cutler might, with as good 
justification, be held to blame for not having devised 
some instrument with which to obviate that 
calamity. Such arguments lead nowhere. 

It is not easy to determine just how and when 
this theory of the responsibility of the engineer for 
the ills of mankind first took shape. We do not 
recollect that he was blamed as a contributory 
cause of the Boer War, even after it came to an 
end ; but the suggestion was certainly being made 
while the 1914-18 war was still in progress, and it 
was being repeated ‘before the present war was 
fairly begun. The finger of accusation was not 
pointed exclusively at the engineer, of course ; it 
waved around fairly generally, pausing now and 
again to give a more emphatic jab than usual in 
the direction of the financier, the armaments maker, 
the middleman (without troubling overmuch to 
identify the commodity in which he “ middl 
what sort of organisation would be necessary to 


294 | take his place if he were eliminated), the alleged 


monopolist, or some other personified sub-section of 
commerce or industry; but ever and anon it 
returned to the engineer. Latterly, the accusation 
has been less often heard—possibly because of some 
dim idea that the engineer may be needed, after all, 
in the task of bringing about post-war prosperity, 
ete. ; and it was rather unfortunate, perhaps, that 
Sir Harry Railing, in the presidential address which 
he delivered on October 5 to the Institution of 
Electrical Engineers, prefaced it with some remarks 
which, taken without their context, might be 
twisted into an admission that the progress made in 
engineering science has been responsible, in an 
appreciable degree, for the wrong turn taken by 
world affairs in the past decade. 

Reference to the address—which we begin to 
reprint on page 296 of this issue—will show how 
readily such an interpretation might be put on a 
passage which is no more than introductory. “ We 
must come to the conclusion,” it runs, “‘ that, while 
what we have learnt has been a definite factor in 
the general improvement in the conditions of human 
existence, it has also contributed to the catastrophe 
which has so nearly overwhelmed our own genera- 
tion.”” Of course, it has; but it has contributed 
even more effectively to the ultimate confusion of 
those who.have thus prostituted the advances of 
science and there is fully as wide a field of usefulness 
in front of it in the post-war control of the evil 
influences which will seek, without doubt, to nullify 
all the gains that the Allied arms are winning with 
so much travail. In that field, Sir Harry Railing 
emphasised as his address proceeded, there will be 
opportunities in plenty to show how much better 
progress could be achieved and regulated by a wider 
application of the habits of thought characteristic of 
the engineer and the scientist. 

But not all engineers or all scientists ; and therein 
lies a possible source of danger. More than ever 
before, as the structure of development becomes 
more complex, is there a need for persevering team- 
work, but it is a feature of teamwork that, the larger 
the team, the more difficult is it for the minor 
members of it, the hewers of wood and drawers of 
water, to preserve the inspiration that fires their 
leaders. The more intensively they are trained to 
perform their routine tasks—tasks which, they will 
be quick to realise, are often beyond the capacity 
of ordinary individuals equipped with no more than 
an ordinary education—the more irksome they are 
likely to find an occupation which may appear to 
offer only a small return for the long and arduous 
efforts they have made to qualify for it. Thus 
develops the disgruntled intelligentsia to which we 
have referred on previous occasions as one of the 
most unsettling features of modern civilisation. 

The executive and responsible engineer or scient- 
ist does not initiate wars nor is he the kind of 
individual—in any democratic country, at all events 
—who is at all likely to pursue, con amore, investiga- 
tions which have as their primary attraction the 
damage they may enable unprincipled users of the 
results to inflict upon their neighbours. As a rule, 
he is not even a narrow and bigoted devotee of the 
principle (now regarded, it would seem, as com- 
pletely old-fashioned) on service should “ sweat 
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meat into manageable portions, and if he were to 
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not merely because he feels that it is his duty, but 
because he is interested in his work. It is usually 
creative and, in any case, he can see his goal 
clearly and enjoy all the satisfaction of conscious 
achievement. 

Unfortunately there is in engineering and science, 
quite as much as in manufacturing and distributive 
industry, a great deal of work to be done which can 
only be regarded as drudgery; and drudgery of a 
kind which, when once the technique has been 
mastered, can be performed by more or less routine 
methods that do not serve to occupy fully the minds 
of those engaged in the work. Its quantity requires 
that large numbers shall be employed to do it ; and, 
because the numbers are large, the opportunities of 
getting out of what is soon seen as a rut appear to 
be disproportionately small, and the remuneration 
can never be more than modest. It is in this class 
of technical and scientific worker that a feeling of | 
depression and frustration is most likely to develop, | 
leading in course of time to a distorted view of the 
current order of society and, in the case of the more 
vocal, to demands for a complete rebuilding of “‘ this 
sorry scheme of things entire.” In such an atmo- 
sphere, the real disturber of the peace finds his best 
opportunity to rally support for schemes which, it 
is fair to suppose, the supporters are often too short- 
sighted to comprehend in all their implications. It 
happened thus in Germany, helped by an artificially 
created period of the most acute financial and 
industrial depression ; it has happened in India and 
elsewhere in the Middle East; and it may be 
expected to happen in other countries wherever re- 
organisation may appear to lag or the charge of 
lethargy can be given some semblance of justification. 

The only real cure appears to lie in developing the 
individual’s interest in his work and in striving to 
induce that feeling of contentment which has its 
basis in the mind rather than in the acquisition of 
merely material benefits ; not the ox-like content- 
ment of the mind that looks no farther ahead than 
the next meal, but the satisfaction that comes of a 
realisation that the work in hand, humdrum or even | 
unpleasant as it may be, represents a definite con- 
tribution to some purpose that is worth while. We | 
recall an incident in which figured the late Mr. 
Richard Williamson, the Workington shipbuilder 
and shipowner, formerly well known also as a| 
member of Council of the Institution of Mechanical 
Engineers. Standing one day on the tank top of a 
coasting steamer in hand for survey, he watched 
the surveyor, with boiler suit, hands, and even face 
smeared with odorous slime, emerge from a particu- 
larly foul double-bottom tank. Moved by the sight 
and smell, “* I wouldn’t do that job,” he blurted out, 
“ for any man’s money!” “ Somebody’s got to do 
it,” retorted the surveyor, “and, what’s more, he 
must be someone who knows what he’s doing ” ; 
and forthwith disappeared into the next tank. 

Oddly enough, it is not usually the man who has 
the unpleasant job who most loudly complains about 
his lot and works himself into a state of acute envy 
because others make more money than he does or 
appear to enjoy better prospects of advancement ; 
either he realises that “‘ somebody's got to do it” 
and do it properly or he develops a fatalistic resigna- 
tion and “* makes the best of it.” Monotony—which, 
after all, is a state of mind rather than of circum- 
stances—is more often responsible for the kind of 

















unrest that produces dangerous after-effects. This 
has been realised more fully in this war than ever | 
before, and, in consequence, special steps have been | 
taken to give the rank and file in war factories some | 
indication of the purpose of their work. This 
principle and practice might be given much more 
attention in peace time also, by encouraging those in 
junior and subordinate positions to take an intelli- 
gent interest in the work that is going on round them. 
Thus they may be brought to realise the signifi- 
cance of their own tasks ; and may derive therefrom 
the satisfaction that can make a dull job tolerable, 
even to a mind trained for and capable of much 
higher flights, and ensure that what should be a 
team does not degenerate into a mere herd, with the 
tendency to stampede for no good reason that is 
typical of herds. If each individual engineer can 





learn to approach his work in the spirit of the 
average doctor, his example should do all that Sir 
Harry Railing desires. 
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MECHANICAL FARMING. 


SPECULATION about the economic future of this 
country is concerned with so many unknown factors 
that most conclusions come to must necessarily be 
of a tentative nature. In the field of agriculture, 
however, it is clear that the industry will have to 
contemplate wage rates greatly above the pre-war 
standard and that in comparison with industry 
generally its economic stability will no longer be 
based on cheap labour. In these circumstances, the 
question of the mechanisation of farming has become 
one of great importance. The application of simple 
machinery to farm operations dates back to remote 
times, and the use of steam-power drives for limited 
purposes has a reasonably long history. Farm 


| machines of many types have also been developed 


in the last fifty years or so, and have been employed 
in large numbers, and it cannot be said that agri- 
cultural engineering firms have not shown energy 
and enterprise. The amount of hand work carried 
out in farming operations, however, still forms a 
very considerable proportion of the whole, and 
economic necessity would appear to dictate that 
mechanisation, in some form or other, must be 
greatly extended if the industry is to exist other 
than on a subsidised basis. 

That the Ministry of Agriculture and Fisheries 
realises the importance of cheapening farm opera- 
tions by making them more mechanical is made clear 
by its founding of the National Institute of Agri- 
cultural Engineering at Askham Bryan, which is 
situated about 4} miles from York. The Institute is 
financed by the Ministry, but operates under the 
guidance of the Agricultural Machinery Develop- 
ment Board, which is an expert body set up to 
advise the Ministry on questions affecting the use of 
machinery on farms. The Institute is carrying on 
the work which was previously done by the Institute 
for Research in Agricultural Engineering of the 
University of Oxford. This organisation was also 
financed by the Ministry of Agriculture, but was 
constituted as a department of the University of 
Oxford. The move to Askham Bryan has greatly 
extended the scope of the work which can be carried 
out, the new premises being extensive and well 
equipped, and ample farm lands being available for 
field work. 

In common with many other present-day arrange- 
ments, the setting up of the National Institute of 
Agricultural Engineering at Askham Bryan is to 
be looked upon as a temporary war measure. The 
premises which are being occupied were built as an 
agricultural college by the Yorkshire County Council, 
and although they had not been put into operation 
for this purpose when the Ministry took them over 
in 1942, it may be presumed that ultimately they 
will revert to the purpose for which they were built 
and that the Institute will have to move elsewhere. 
Although its constitution and financing are on a 
different basis, the National Institute of Agri- 
cultural Engineering performs in its own sphere 
services similar to those carried out by the Building 
Research Station and other organisations operated 
by the Department of Scientific and Industrial 
Research, and it may certainly be expected to 
become a permanent feature in fostering and in the 
advance of the industry. Speculation about the future 
location of the Institute would be of no value at 
the present time and the choice which will have to be 
made ultimately is one of some difficulty. As a 
matter of general policy, it has been decided that 
the various research organisations operated by the 
Department of Scientific and Industrial Research 
should be situated at a reasonable distance from 
London in order to facilitate communication with 
headquarters. No doubt a similar consideration 
will arise in connection with the Institute, but the 
matter will be complicated by the fact that as far 
as possible it is desirable that individual farmers 
should keep in personal touch with the work that 
is being done. Farming is an equally important 
industry in Scotland as it is in England, and the 
present situation of the Institute at York has the 
advantage that it is reasonably accessible from 


| either country. 


The primary purpose of the National Institute of 
Agricultural Engineering is to “ foster the develop- 








ment or improvement of machines to meet the neds 
of modern farming.” It is adequately equippe | to 
design and construct prototype machines or to 
modify existing commercial models. The premises 
embody a large drawing office, machine shops and 
forge, the machine-tool installation being on a s::ffi- 
ciently large scale to enable the comparatively heavy 
work involved in the construction of farm machi:.ery 
to be carried out. The Institute itself designs new 
types of machine and assists agricultural machi. -ry 
manufacturers by carrying out research tests on 
new or modified models. Adequate plant is avail- 
able for conducting tests on commercial machines. 
This not only includes electrical and belt dynamo. 
meters for engine and tractor testing, but all neves. 
sary equipment for field tests of cultivating machin- 
ery. Field work of this kind is mainly carried out 
on commercial holdings, but some is conducted on 
the 70 acres of land which the Institute farms for 
experimental purposes. Subject to recommenda- 
tions by the Agricultural Machinery Development 
Board, the Institute also assists private inventors to 
put their ideas into practical shape. 

Farming, especially in Great Britain, is mainly 
conducted in small units, so that adequate contact 
between a research station and individual operators 
is probably more difficult to maintain than is the 
case in most other industries. A further difficulty 
which arises in supplying the data of experimental 
work is that local variations in soil and climate may 
render methods which are highly successful in one 
locality entirely inapplicable in another. In order 
to allow for this variation in conditions, what is 
termed a “farm mechanisation inquiry” is in 
operation. At several centres, which have been 
chosen as representative of the main variations in 
soil and climate, observers are stationed and furnish 
regular reports of the work of tractors, horses and 
implements, also keeping the Institute informed of 
matters of interest relating to its general work. 
This procedure enables direct contact to be main- 
tained with the problems of everyday farming and 
furnishes a practical background on which experi- 
mental work can be based. 

One aspect of farm mechanisation which has been 
the subject of some public attention in recent years 
is the question of the supply of an adequate number 
of men both to operate the relatively complicated 
farm machines which have now come into use and 
to keep them in repair. It is not the function of 
the National Institute of Agricultural Engineering 
to train farm mechanics, any more than it is the 
function of the laboratory of the Research Com- 
mittee of the Institution of Automobile Engineers 
to train garage mechanics, but one sphere of the 
work which is being directed from Askham Bryan 
is likely to have an important influence on the 
question of the use and maintenance of farm machin- 
ery. A procedure for the training of machinery 
instructors is in operation, and so far nearly 100 men 
have been prepared for work in the English, Welsh 
and Scottish counties. In general, the men have 
been selected by the various county War Agricul- 
tural Committees and after training have returned 
to their own areas. To facilitate the work of these 
machinery instructors, whose duty it is to help 
towards the proper and effective use of farm 
machines, they are supplied with leaflets, bulletins 
and instructional films. An example of the bulle- 
tins which have been prepared is furnished by one 
entitled The Farm Tractor. This publication is not 
intended to supersede the instruction books issued 
by the makers of the various types of tractor and it 
is pointed out at the outset of the bulletin that all 
owners should obtain an instruction book relating 
to their particular model. The bulletin is intended 
to supplement such instruction books, which are 
necessarily frequently somewhat detailed, by fur- 
nishing a clear and simple account of tractors in 
general for the benefit of the less experienced 
operators. The bulletin contains some admirable 
diagrams showing constructional arrangements of 
tractors and gives clear instructions regarding their 
operation and maintenance. It concludes with 
table giving the fuel used, the number of cylinders 
and the capacity of 52 different types of tractor. 
It will probably come as a surprise to many engineers 
to learn that so many different models are available 
in this country. 
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NOTES. 


MINISTER FOR CrviL AVIATION. 


THE prolonged agitation for the appointment of 
a Minister to take charge of British civil aviation 
has achieved its object at last, the announcement 
having been made from 10, Downing-street, on 
October 8, that “The King has been pleased to 
approve the appointment of the Right Honourable 
Viscount Swinton, G.B.E., C.H., M.C., Minister 
Resident in West Africa, to be Minister for Civil 
Aviation.” The official statement explained that 
“the purpose of the appointment . . . is to enable 
a Minister of Cabinet rank to devote his whole time 
to carrying forward the work of planning in the 


its relative position in the world. “ If, as a result 
of getting to know each other, ’’ Mr, Hinchliffe con- 
tinued, “‘we can encourage the industrialist to 
seek out the scientist, and the scientist to come to 
earth occasionally and visit the factory, if we can 
cause the good to be less harsh to the clever and the 
clever less rude to the good, our efforts will be worth 
while and the totalitarian enthusiasts may find that 
once again they have miscalculated the potentialities 
of democracy.” In the ensuing proceedings, which 
included the reading of a message of congratulation 
from Mr. C. R. Attlee, P.C., the Lord President of the 
Council, Sir John Stopford was unanimously ap- 
pointed honorary treasurer and Mr. James Ainsley 
(secretary of the Manchester Chamber of Com- 
merce) honorary secretary. The secretary to the 
Joint Council, who was also appointed at the meet- 





field of civil aviation, particularly in its international 
and Imperial aspects.” The selection of Lord 
Swinton for this important appointment should 
produce widespread satisfaction, for his influence 
in promoting the expansion of the Royal Air Force, 
during his tenure of the office of Secretary of State 
for Air from 1935 to 1938, was undoubtedly a power- 
ful contributory factor in ensuring that the R.A.F. 
was sufficiently well equipped with fast and well- 
armed fighter aircraft to resist the German attacks 
which culminated in the Battle of Britain. It is not 
proposed to remove civil aviation from the control of 
the Air Ministry as yet, since it is held that military 
considerations render this undesirable while the 
war continues, apart from the fact that legislation 
would be necessary to implement such a change. 
This issue of ENGINEERING goes to press too soon to 
include a report of the House of Commons debate on 
civil aviation on October 12 but there are indications 
that a desire may be expressed for the immediate 
creation of an independent Ministry. 


MANCHESTER JorntT RESEARCH COUNCIL. 


The first meeting of the Manchester Joint Re- 
search Council was held on October 9 in the Council | 
Chamber of Manchester University, where the 
members were welcomed by the Vice-Chancellor, 
Sir John 8. B. Stopford. The first duty was to 
confirm the personnel of the Council, which consists 
of 14 members representing the University and 16 
representing the Manchester Chamber of Com- 
merce. The University members are Professor 
P. M. 8. Blackett, F.R.S., Dr. C. T. J. Cronshaw, 


Professor D. R. Hartree, F.R.S., Professor J. R. | equi : say : 
~ “ > _ . quipment, the two main items being 170,000,000/. 
Hicks, M.A., B.Litt., D.Se. (Econ.), F.B.A., Pro-| op rolling stock and 100,000,000/. on permanent way. 


fessor Willis Jackson, D.Sc., F.Inst.P., Professor | 
J. Jewkes, C.B.E., M.Com., Sir William Clare Lees, 


5 O.B.E., Professor W. E. Morton, M.Se.Tech., employees of Government factories alone, one fac- 
r. J. E. Myers, O.B.E., J.P., Professor M. Polanyi, | tory requiring 58 special trains daily, conveying 
M.D., F.R.S., Sir Ernest Simon, M.A., LL..D, Sir 30,000 passengers. Two hundred passenger stations 
John S. B. Stopford, M.D., F.R.S., Sir Raymond | have been constructed for the use of the employees in 
The total staff employed (includ- 
. “ ing those of London Transport) number 668,145, 
~~ Commerce are Mr. J. Harold Brown, Mr. E. A. | of whom 135,000 are women ; and one-sixth of the 
ae The Earl of Crawford and Balcarres, total is serving either in H.M. Forces or in Civil 
J . ps Dodd. t Mr. R. H. Dobson, C.B.E., Mr. | Defence. The aggregate capital expenditure of the 
John 8. id, M.P., Dr. A. P. M. Fleming, C.B.E., | four main-line railways and London Transport totals 
Mr. H. M. Harwood, Mr. A. H. S. Hinchliffe, J.P., 1,388/. millions, 1,212. millions having been pro- 
Mr. Frank Longworth, J.P., Mr. L. E. Mather, Mr. 'vided by the stockholders, who number 848,000. 
Among the road vehicles owned, it is notable that 
oe . : those drawn by horses are still more numerous than 
Mr. A. H. S. Hinchliffe, J.P., President | the totals of road motors and trailers combined. 


Streat, C.B.E., and Professor F. C. 
M.Sc., D.Met. The representatives of the Chamber 





N. G. McCulloch, The Earl Peel, Mr. C. G. Renold, 
Mr. A. V. Sugden, and Mr. John F. West, B.A. 
(Camb.). 
of the Manchester Chamber of Commerce, was 
unanimously elected first chairman of the Council 
on the proposition of Sir John Stopford, seconded | 
by Sir Raymond Streat. Mr. Hinchliffe, in ack- | 





and industrialists. 


throughout the country as well as the brotherhood 





with a Western standard of living could maintain 





ing, is Mr. W. M. Cooper, LL.M., of the Faculty of 
Law in the University of Manchester, whose address 
is 248, Oxford-road, Manchester, 13. 


Tse British Ramways iy War TIME. 


Those who are moved either to praise or blame 
the British railways for their war-time performances 
—not to mention that large indigenous and visiting 
public which is merely interested in the statistics of 
transport—will find much to claim their attention 
in the booklet of British Railways Facts and Figures, 
recently issued by the Railway Executive Com- 
mittee on the joint behalf of the railway systems and 
London Transport ; and it is safe to say that the 
publication of the figures that it contains should go 
far to reconcile the war-time traveller to the incon- 
veniences that circumstances have forced upon him. 
The bare statement that more than 10,000 air 
attacks have been made on railway property, and 
that track repairs have been completed, as a rule, 
within twelve hours cover some remarkable feats of 
organisation to deal with emergencies. In 1938, 


the statement that the premises indicated by Sir 
Philip Warter are those constructed for and operated 
by the Government, rather than those provided as 
extensions to existing plants, though the latter may 
not be wholly excluded. Each of the factories is 
of 10,000 sq. ft. or more in floor area—many, of 
course, will be very much more than this minimum 
figure—and the initial rent will be “such sum as 
the Valuation Office of the Inland Revenue Depart- 
ment may certify to be the rental value in the open 
market of the factory, calculated on the 1939 
value.” In the first place, the leases willbe for a 
period of ten years, with the option, at the conclu- 
sion of that period, of taking a further lease for a 
long term. The initial lease will provide that, at 
any time during the fourth and fifth years, either 
party may require the rent to be reviewed and put 
on the basis of the then market value ; and it will 
contain safeguarding clauses to ensure that the 
factory is used for the purpose for which it was 
allocated. This is an important feature, as it is 
the intention of the Government to exert the 
influence, which this method of disposal will give, 
to establish a balanced distribution of industry and 
promote the expansion of export trade, while main- 
taining the valuable war potential represented by 
this reserve of factory space. Regard will be paid 
also to the requirements of town and country 
planning and to the ability of the applicants for 
factory premises to make efficient use of them with 
the minimum of reconstruction. Due weight will 
be given to the claims of firms whose factories have 
been damaged or destroyed by enemy action, or 
have been requisitioned under concentration schemes 
or otherwise. It is stated that, during the war, 
the Government have requisitioned about 20,000 
factories. Allocation is to begin at once so that the 
successful applicants may take immediate steps to 
mature their plans. Application forms may be 
obtained from the Registrar, Control of Factory 


the freight-train mileage was 134,000,000, in round | and Storage Premises, Neville House, Page-street, 


figures ; in 1943, it rose to nearly 156,000,000 miles. 
From the outbreak of war to June 30, 1944, over 
300,000 special trains had been run for the movement 
of troops and equipment. Nearly a million loaded 
wagons are being forwarded every week, and the net 
ton-miles in 1943 amounted to 24,357 millions—an 
increase approaching 50 per cent. over the pre-war 
figure. During the 20 years from 1923 to 1943, the 
railways spent 450,000,000/, on new works and 


Wages in 1943 amounted to nearly 193,000,000/. 
Every week, 6,436 special trains are run to carry the 


London, 8.W.1. 
INDUSTRIAL DEVELOPMENTS IN CHILE. 


An outline of the intended scope of the Corpora- 
cién de Fomento de la Produccién, the Government- 
controlled organisation which has been formed for 
general development purposes, was given recently 
by the President of Chile (Sefor Don Juan A. Rio), 
who stated that its principal functions would be 
the creation of a general plan for the development 
of production, the liquidation of those operations 
of a purely mercantile nature undertaken by the 
Corporacién, and the completion as soon as possible 
of the general plan dealing with electrification. 


Thompson | war factories. 


Tue DisposaL OF GOVERNMENT FAacrTorIEs. 


Ever since the inception of the pre-war “ Shadow 
nowledging his election, said that the Council must | factory” scheme, and the contemporary arrange- 
try to be more than just a debating society and to | ment whereby firms engaged on re-armament work 
achieve something of practical value to scientists | were assisted by the Government to extend their 
They must make their existence | plants, the eventual disposal of these premises has 
and their work known in the right quarters, making | been a matter for discussion among industrialists ; 
full use of the Chamber of Commerce organisation | and the discussion has become more general still, 
now that the problems of reconstruction, and of the 
linking the scientific world, and must establish a | re-establishment of “concentrated” firms, ‘are 
close liaison with the Department of Scientific and | becoming more obviously imminent. An important 
Industrial Research and such other bodies as existed | announcement on this subject was made on Octo- 
to further the objects the Council had in view. | ber 10 by Sir Philip Warter, the Controller-General 
Their aim should be to do what they could to forge | of Factory and Storage Premises, who stated that, 
a link between the fundamental scientist and the | in due course, the Government expected to have 
industrial technician, and to stimulate enthusiasm | for disposal about 1,000 modern factories, which 
for technical and qualitative advancement—with- | it is intended to let on lease to firms engaged in 
out which it was difficult to see how any nation | manufacture adjudged to be suitable to the localities 
in which the factories are situated. It appears from 


Preferential attention would be given also to the 
replacement and renewal of machinery, tools and 
equipment connected with production, and the 
creation of reserves so as to be able to finance the 
acquisition of machinery, etc., at the conclusion of 
the war; and the Corporacién would intervene in 
any activities which, by reason of their magnitude 
and importance, were beyond the capacity of private 
enterprises. The International General Electric 
Company have stated in New York that the Chilean 
Government have placed substantial orders for 
generators, transformers, and other electric equip- 
ment. A factory for the manufacture of rubber 
tyres has now commenced operations near Santiago. 
This new national industry has been created by the 
official Corporacién de Fomento de la Produccién in 
conjunction with the General Tyre and Rubber Com- 
pany, of Akron, Ohio, partly with Chilean capital, 
and it is estimated that over 100,000 tyres will be 
manufactured annually. The steel quota for Chile 
for the first two quarters of 1945 has been fixed by 
the United States authorities at 10,000 short tons per 
quarter. Among many commodities which are now 
subject to Government control in Chile in respect 
of imports, exports, rationing, distribution and 
declaration of stocks are wire of all kinds, petrol, 
coal, rubber, cement, timber, and tyres. Mining 
production in Chile for the first six months of 1944 
showed a decrease of 4-5 per cent. on the corre- 
sponding period of 1943. Mining interests urge the 
Government to avoid any further increase in pro- 
duction costs, particularly in the case of copper and 
nitrate, in view of the difficulties which are likely to 








be experienced in finding markets for those commo- 
dities in the post-war years. 
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source, the amplitude and velocity stabilise at 
about 1,100 ft. per second. 

The distinction between the zone of the air-borne 
shock wave (blast) and the zone of the expanding 
gas is clearly defined in this Handbook and it is 
unfortunate that this distinction has not been more 
carefully observed in recent years in the scientific 
and engineering Press. As far as my own experi- 
ences of the optical effect of blast are concerned, 
the effect I have witnessed has certainly been due 
to the air-borne shock wave. 

Using the formula 4 c, where c 
explosive filling, the radius of the zone of expansion 
of the gas evolved from the detonation of a flying 
bomb is approximately 65 ft. to 70 ft. The radius 
of the “ bubbles *’ I have observed has been of the 
order of 2,000 ft. to 3,000 ft. It would be interesting 
to know from persons having experiences of bomb 
effects at ranges of, say, 200 yards to 300 yards, 
whether they have experienced the shattering of 
windows, doors, etc., an appreciable interval before 
the arrival of the sound of the explosion. At ranges 
of from 2 miles to 17 miles from exploding flying 
bombs, the arrival of the sound wave has, in my 
own experience, been synchronous with the rattling 
of doors, door knockers and windows. 

Yours faithfully, 
R. Ho_psworru. 


LETTERS TO THE EDITOR. 


OPTICAL EFFECT OF BLAST IN 
THE ATMOSPHERE. 


To THe Eprror or ENGINEERING. 


Srr,—I was interested to read Mr. De Wilde’s 
question about velocity of blast, in his letter pub- 
lished in your issue of September 29, on page 254, 
becausea simple method of proving the usual formula 
for the velocity of propagation of sound shows that 
the velocity increases with increase in wave pressure. 

Consider, in a large free volume of air at pressure 
p, & cylinder of cross-sectional area A and length s. 
Imagine that the pressure at one end face is suddenly 
raised to (p + q), as would be the case on the arrival 
of a wave of pressure g, travelling parallel to the 
axis of the cylinder. When all the air in the 
cylinder has been raised to the pressure (p +- q), 
the length s is reduced to s — ds, the volume is 
reduced in the same ratio and, by the usual pressure 
volume relation for adiabatic change, 


= weight of 


s—ds 


l 
8 P+q 
. l 
ds =8 1— (2 yi 
P+dq 


During this period, the mean acceleration of the 
air in the direction of the axis is 


| 
——. = 
mass pAs ps | Srer,—In his letter on the velocity of blast, printed 
and the mass-centre of the air is moved through | page 254, ante, Mr. H. De Wilde asks if I can 
a distance }ds. Using the ordinary formula for | @Mlighten him on one point. Actually, his question 
uniformly accelerated motion from rest, the time | 8 answered to a certain extent by the letter from 
taken for this change to occur is | Mr. T. Fitzgerald on the same page, which states 
: | that ‘‘ Perhaps we are faced with an effect such as 
oo /? x displacement | occurs when a stone is thrown into a pool, when the 
acceleration : velocity of the splash is quite different from that of 

loasl a — (4% 7 
VA ed ee 


whence 





12, Oakfield-road, 
Ilford, Essex. 
October 3, 1944. 


force To tHe Eprror or ENGINEERING. 








| the subsequent ripples.” Air can be pushed out of 
ps| | the way at velocities well in excess of the velocity 
q) | of sound through the surrounding air, but the wave 





2 | of rarefaction which travels in the opposite direction 
F lp , 1 y \ | can only travel at the appropriate velocity of sound. 
lqL \i+ep \" Thus, when an explosion takes place, a compression 


: . shock travels out at a velocity which may amount 

_ During this period, the wave front has traversed ® | to many times the sonic velocity of the combustion 
distance s and so the velocity of propagation is | gases immediately after explosion. At the same 
time, a rarefaction travels back away from the 


distance 1 - — , 
? a : Pe 2 | surface of discontinuity at the velocity of sound. 
P 1-a .F | This suffers a certain amount of reflection by the 
_ +q/p y 





| ground and then travels in the same direction as 
If q is very small compared with p, this reduces the compression shock. Thus, blast consists first 
ese ins /@ ee ee of a high velocity positive shock followed by a wave 
“t. ¢ | of rarefaction travelling at sonic velocity. A 

‘ ‘ yp , | theoretical discussion of the effects is given in an 

be appreciably higher than, /@ . Thus, if g = P, | article on “ The Upper Limit of Projectile Velocity,” 
by H. Pfriem, in the Z. f. Techn. Physicks, vol. 22, 


and y = 1-405, then v 1-605, /* No. 10 (1941). Pfriem’s calculations show that the 
? |maximum possible particle velocity behind the 

= 1-35 /YP | shock wave can amount to eight times the sonic 

5" velocity for the combustion gases immediately after 


There will, no doubt, be some criticism of this | the explosion. . 

almost laughably primitive analysis of the problem | mt sg or ter oe tn aoe any, ~ 
of wave propagation, but it agrees with the result | iterally. he film o e blast ubble " is the 
of more rigorous methods for the case of very low | Space occupied by the shock wave, but it was not 
wave pressures, and it does show why higher pres- intended that “the bomb would have to provide 
sures are propagated with velocities higher than that | gn ap to a bubble with an observed radius 
of evend. of hundreds of feet. . ' 

Yours faithfully, 

F. PostLetuwairTe, Ph.D., M.Eng. 
| 1, Pryer-villas, 

Farnborough-road, 

Farnborough, Hants. 
October 7, 1944. 


Yours faithfully, 
390, Wakefield-road, W. A. Tupttsx, D.Sc. 
Huddersfield. 


October 3, 1944. 





To THe Eprror oF ENGINEERING. 





Sir,—The query raised on ‘page 254, ante, by| Tue Mmtanp Iron Company, Liarrep.—We have 
Mr. H. De Wilde and Mr. T. Fitzgerald, relating to | received from Messrs. Thos. W. Ward, Limited, Sheffield, 
the velocity of blast, is partly answered in the | an illustrated brochure commemorating the centenary 
Ministry of Home Security Handbook No. 5, | of their subsidiary, the Midland Iron Company, Limited, 
Structural Defence. On page 4, it is stated that the | of Rotherham, which originated in 1844 as a development 
air-borne shock wave caused by the explosion of a | from the fusion of various coal and iron interests, the 
bomb is analogous to a sound wave except that, ney of which is traced back for almost another 
in the initial phase, the amplitude ona velocity of | century. The booklet contains also a description of the 





tient aeen . J | Process of making wrought iron, and portraits of the 
e shock wave are higher than an ordinary sound | Principals of the firm, and members of the staff, during 
wave. 


After travelling some distance from the | the past half-century. 





FULL EMPLOYMENT IN BRITISH 
SHIPYARDS.* 


By A. Murray Srernen, M.C., B.A. 


Tus would seem to be a suitable time to investigate 
the points at which, in the immediate future, concerted 
action by the industry may have a very important 
effect on our shipbuilding, and through it, on other 
industries whose products it assembles. The British 
Government has outlined the desirability of securing 
adequate and regular employment for the people of this 
country, and this general pronouncement follows the 
earlier assurances given to the industry by two Cabinet 
Ministers, Mr. Ernest Bevin and Mr. A. V. Alexander, 
at a meeting in the Caxton Hall in 1941, that, so far as 
any government could make promises, they would do 
their utmost to see that employment in shipbuilding 
was maintained at as regular and high a level as possible. 
It is from this angle that I wish to review the position of 
British shipbuilding in the post-war period. 

No industry has had such a record of booms ani 
slumps in the past as British shipbuilding. A graphi 
picture of this is given in Fig. 1, opposite, showing the 
tonnage output from private yards in Great Britain 
and Northern Ireland and the periods of famine follow 
ing on peaks of production, in most cases attributable 
to wars. Consequently, no industry should be more 
ready to welcome any genuine effort which seeks to give 
a steady and reasonable level of employment in the 
future under settled peace-time conditions. How can 
any industry function satisfactorily when it is alter- 
nately subjected to famines and feasts, when the feasts 
attract the speculators, who in turn make the famines 
worse ? It has therefore been exceedingly difficult to 
start, and still more difficult to keep alive, many of the 
ancillary activities which a modern industry should 
have. These very conditions, however, make the 
application of the full employment policy to shipbuild- 
ing less easy than in many other industries, which are 
not surrounded by the same difficulties as shipbuilding. 
Twice within 30 years the shipyards of the world, under 
the spur of war, have on each occasion launched in a 
space of five years what would normally have been 
20 years’ output of ships. This must be a unique posi 
tion for any industry and it must be remembered that 
the vast majority of those ships are perfectly serviceable 
vessels for peace-time conditions, with lives of up to 
20 years. In this, they differ from almost all other 
munitions of war. 

History has shown quite clearly that wars have had, 
in the long run, a very adverse effect on British ship- 
building, and in particular the war of 1914-18 brought 
in its train a set of circumstances which brought the 
industry in this country to such a pass that its chances 
of survival on any large scale were of the slenderest. 
The statistics of employment in the inter-war years tell 
a story of ups and downs, with such slumps that it is to 
be wondered at that the industry has been able to take 
such a part in the effort of this war as it has done. 
Fig. 2, opposite, showing graphically the employment 
fluctuations in the shipbuilding and ship repairing indus- 
tries from 1920 to 1939, illustrates this point. The 
effects of these slumps were seen in years of heart- 
breaking unemployment, with many of the best men 
seeking employment in other industries, while the 
number of apprentices and students of naval architec. 
ture fell away to a negligible figure. The effect on the 
trades unions also was serious and lasting—their mem- 
bership dwindled and their funds melted away. At the 
same time, many yards of all sizes, including many 
famous yards, came to such financial straits that they 
had to close their gates and go out of business, with the 
loss of many millions of their shareholders’ capital. All 
this came on top of a period when the berth capacity 
of the industry had been increased by about 33 per 
cent. to meet the submarine menace of the last war and 
to make good the losses caused thereby. 

Perhaps the general effect could be approximately 
summarised as follows: capacity expended by 33 per 
cent. to meet war needs, while demand was reduced by 
lack of naval orders by 25 per cent., by lesser demand 
from British owners by 25 per cent., and by loss of 
export business by 10 per cent. The net result was an 
industry expanded to 133 per cent. of pre-1914 capacity, 
having available, over a period, less than half its pre- 
1914 demand. What could the industry do to help 
itself in these circumstances, when national and inter- 
national political policy all tended to a drastic curtail- 
ment of naval and mercantile sea power? To a very 
large extent, shipbuilding is essentially an exporting 
industry. It either builds new ships for British owners, 
who mostly trade to overseas markets and so form one 
of Britain’s largest exports, or it exports ships direct to 
foreign owners; in the case of warships, to foreign 
governments. Even our own coastal trade was sub- 
jected to strong foreign competition. Ships are there- 
fore exports, either at first or second hand. 





* Presidential address delivered to the Institution of 
Engineers and Shipbuilders in Scotland at a meeting 
held in Glasgow on October 3, 1944. Abridged. 
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The most obvious way for the industry to try to 
meet the circumstances was to attempt to produce 
better ships at the lowest possible cost. A great deal 
of overhauling of yard organisation and management 
was undertaken ; but there was another side to the 
problem. It was obvious that there were far too many 
yards for the number of ships being built or likely to 
be built. In fact, the industry had been expanded by 
the last war to such an extent that it was trying to 
carry the overhead charges on too many yards, some 
of which had not been able to keep abreast of modern 
developments because of the physical development of 
their sites and for other reasons. It was inevitable 
that some of the newer and more efficient yards were 
going to oust some of the older yards which had not 
found it possible to compete. If such orders for ships 
as were offering could be concentrated in a smaller 
number of yards, there would be a saving in overhead 
charges and ships would be cheaper. No powers 
existed to enable this to be done compulsorily, and the 
industry therefore formulated a scheme whereby it 
could be done voluntarily. No yard could be forced 
to go out of business, but when bankruptcy was 
imminent or was looming ahead, it was possible, by 
offering a slightly better price than the scrap merchants 
or speculators were likely to offer, to take over that 
yard. Considerable benefit also accrued from the 
opportunity to allow the remaining yards to purchase 
plant and machinery from some of the closed yards 
and so to improve their efficiency, while the men in the 
remaining yards were more regularly employed than 
they would have been otherwise. The instrument 
which carried out this scheme was known as National 
Shipbuilders Security Limited, and it is reliably esti- 
mated that, through the concentration of output 
achieved, its operations effected a saving of at least 
6 per cent. in the price of ships. Naturally, some staffs 
were displaced and had either to be absorbed by other 
firms or seek other employment. But there is no 
doubt whatever that considerably more men benefited 
by it than were harmed, especially when it is realised 
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that, but for N.S.S., more firms would have gone out 
of business than actually did so. 

We know what happend after the last war and in the 
inter-war years. Let us now face the future, with our main 
object the avoidance of the mistakes of last time, with 
all their consequences to shipbuilding. After the last 
war, the national demand for disarmament limited the 
naval programmes to a very small fraction of what 
they would have been on a prudent replacement basis ; 
and, even so, the figures from the early 1920's to the 
late 1930's show that naval orders were timed so that, 
when the volume of merchant shipbuilding improved, 
so did that of naval shipbuilding, and when the former 
declined, or indeed fell nearly to zero, so did the latter. 
From the point of view of steady employment, the plac- 
ing of naval orders could hardly have been arranged in 
a more unfortunate way. What enormous sums would 
have been saved by the country if naval] shipbuilding 
had gone on apace during the inter-war years, instead 
of being concentrated in the late 1930’s and in the war 
period when costs had risen so much! Surely this is a 
field which can be planned so as to maintain employ- 
ment and, at the same time, to keep the Navy up to 
date. It seems worth while to suggest that, not only 
should there be a planned programme of naval orders, 
but the Admiralty should have added to each year’s 
programme a small number of additional ships 
which they should be empowered to put in hand at 
once only if and when the employment figures in this 
industry fell below a certain level. The planned annual 
programme is probably the easier way for the Admiralty 
to order ships, but if a really genuine attempt is to be 
made to make the employment position more constant, 
something more flexible and more quickly operated is 
needed. Something in this direction might also be 
done by giving repairs or refits to the shipbuilding dis- 
tricts. A vast amount of refitting work has had to be 
done in these districts during the war, and it would 
seem good policy to give the repairers in these districts 
some naval refitting in peace time, in order to keep 
them in touch with this type of work. 


It was the scarcity of orders, both for new merchant 
ships and for repairs, that had the greatest effect on 
the industry as a whole, for many shipyards do not 
build naval ships, and in the past the whole ship-repair- 
ing industry has depended, in peace time, entirely on 
merchant ships. One of the main reasons for this 
scarcity was what appears to have been the deliberate 
policy of the more nationalistically-minded countries 
to weaken British shipping and British shipbuilding. 
This was probably inspired by Germany, but in the 
1930’s Italy and Japan certainly played a full part in 
it. Both built more ships than they needed and both 
were making determined efforts to cut British ships out 
of established trades. Germany also used her foreign 
exchange in such a way as to force many foreign orders 
for ships to be given to German yards, while at the same 
time she was building up a very modern and efficient 
merchant fleet of herown. Not only did she take orders 
for British-owned ships on a considerable scale, but she 
supplied Italy, Japan, Scandinavia and Holland with 
uneconomically cheap material and machinery, enabling 
them to produce cheap ships. Cases were investigated 
where it was found that the German price for the com- 
plete ship was so low that, even if our shipyard workers 
on the hull had worked for no wages at all, the British 
price would still have been too high. 

If, in the inter-war period, Britain did not realise 
that shipbuilding was one of her key defence industries, 
Germany apparently did, and set out deliberately to 
engineer a plan of campaign which would so weaken 
British shipbuilding economically in peace time that it 
would not be able to bear the brunt of war. This cam- 
paign was nearly successful. Curiously enough, at the 
end of the 1914-18 war, the British Government, also 
unwittingly, played into the enemies’ hands by its 
treatment of ex-enemy tonnage. This tonnage, equiva- 
lent to about 2,500,000 tons gross, was sold at inflated 
prices to British and Allied shipowners, most of whom 
lost money on the ships in the long run, while British 
shipbuilders were thereby deprived of something like 
two years’ average work which they would otherwise 
have had. From a recent statement in the House of 
Commons on this subject, there is some assurance that 
this mistake will not be repeated at the end of this war. 
One thing is certain : in the long run, nothing but harm 
can come from the dumping on this country, or on our 
Allies, of a large amount of reparation tonnage. Such 
a step would cut right across a policy of full employ- 
ment and would have to be paid for in doles to unem- 
ployed shipyard and subsidiary workers. The bulk of 
this tonnage, much of it probably in bad condition, 
should go to scrap yards to provide much-needed scrap 
for our steel works, while some might be placed in a 
strategic reserve. 

Another problem, the solution of which will have 
repercussions on shipping all over the world, is the 
manner in which the enormous numbers of American 
war-time ships may be handled. This rests with the 
American Government, and so far we have no indication 
of their intentions. One can only hope that the solution 
will prove to be one which does not harm the shipping 
and shipbuilding industries of this country. But we 
must be broad-minded in our approach to this problem, 
and must pay a tribute to America for the truly 
colossal effort in building this fleet, which has done so 
much to make victory possible. We must have sym- 
pathy with them in their deliberations over the solution 
of their problem. I am glad to hear that consideration 
is being given to the suggestion that a part of this 
great fleet might be chartered to Britain and to her 
Allies temporarily, to enable the reconstruction of a 
war-ridden world to proceed apace. 

With regular employment and a strong shipbuilding 
industry among the avowed objects of the British 
Government, conditions should be created whereby 
British shipowners should not be induced to order 
abroad ships that will fly the Red Ensign, and the 
same applies to major repairs. It is surely wrong from 
the national point of view that, in any circumstances, 
British ships should be built and repaired abroad while 
the British workmen, who might have been doing this 
work, are walking the streets. This is what happened 
at times in the inter-war period. Normally, the main 
market for British shipbuilders must be the mercantile 
marine of the British Empire, and the contraction in 
the latter over the last 30 years has had serious effects 
on shipbuilding. There is obviously a limit below 
which the mercantile marine would be unequal to its 
task in a major war. I do suggest that the tonnage 
available to Britain was all too little in 1939. It would 
be dangerous to plan merely on the figures of a 1939 
merchant fleet. At the very least, the contraction 
which it suffered between the wars should be made 
good, not only in tonnage, but in types. 

(7'0 be continued.) 





THE BRITISH RHEOLOGISTS CLUB.—The annual general 
meeting of the British Rheologists Club will be held at 
the University, Reading, Berkshire, at 2.30 p.m., on 





Saturday, October 21. 
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THE ENGINEER AND HIS 
RESPONSIBILITIES.* 


By Sm Harry Ramune, D.Eng. 


Ir is only right that a President during the present 
crisis should explain his reasons for selecting a specific 
theme for his address. Normally, an engineer would 
choose a subject upon which he is an expert. My own 
life has had three phases. I began with a thirst for 
research and development ; later, my lot was cast in 
the direction of practical engineering and production ; 
later still, it became my duty to accept the charge of a 
great industrial undertaking. In these circumstances, 
you might reasonably have expected the new President 
to follow his personal predilection and give you a 
lecture based upon either his first publication on com- 
mutators and characteristics of the arc, or upon a 
second publication dealing with the electrification of a 
Near East country as an example of the combined 
utilisation of oil-, steam-, and water-power stations. 
Instead, I feel that it is more fitting that I should 
speak on the broad problems which the world has to 
face during this period of upheaval. Since engineers 
are held at least partially tesponsible for the difficulties 
through which we are passing, it is up to us to consider 
how far we can help to find the way out. I cannot 
promise anything like a complete treatise. I can 
merely present the views of one whose life has been 
spent in engineering and industry, and try to assess 
the extent to which engineers in general and the elec- 
trical industry in particular can, and indeed should, 
contribute to the solution of some of the problems of 
the post-war era. 

I have referred to the charge made against engineers 
of bearing partial responsibility for this world conflict ; 
it is said that we deliberately debased our thoughts and 
our efforts by devising machines which could be used 
for destruction. The word “deliberately” has a 
horrible implication. The light and warmth of the 
sun can be life-giving or life-destroying, according to 
the use men make of it, and the same applies to the 
aeroplane, wireless communication, and indeed to 
most of humanity’s inventions. All life’s potentials, 
all powers, physical or mental, are neither good nor 
bad in themselves. It is the use we make of them that 
renders them tools of progress or of destruction. Yet 
when we consider the tremendous, ever-accelerating 
progress made in engineering science during the last 
generation, we must come to the conclusion that, 
while what we have learnt has been a definite factor 
in the general improvement in the conditions of human 
existence, it has also contributed to the catastrophe 
which has so nearly overwhelmed our own generation. 

History reveals that every epoch of world-changing 
discoveries has been followed by world upheavals. 
In every case, new tools have opened up hitherto 
undreamed-of possibilities for mankind, and boundaries 
hitherto existing between individuals or classes or 
between tribes have suddenly ceased to exist. We 
engineers, and especially we electrical engineers of the 
Twentieth Century, are reponsible for a similar cata- 
elysm ; indeed, a greater one because our inventions 
affect the whole globe simultaneously. A discovery 
was formerly limited in its application by the number 
of men capable of developing it, by the difficulties of 
transport, and by the time involved in transmitting 
thoughts and experiences through written documents. 
Within a few years, all this has been changed. We have 
annihilated distance and time as well. To-day Aus- 
tralia is nearer to England than Scotland was to Lon- 
don a century ago. A discovery made in London can be 
made available almost simultaneously in New York. 
We have put a girdle round the earth in considerably 
less than forty seconds. Furthermore, the number 


of workers on scientific and engineering problems has | 


increased enormously. To-day, scattered all over the 
world, there are thousands, probably hundreds of 
thousands, engaged on scientific and technical problems. 

The engineer has, from his discoveries, deduced cer- 
tain natural laws. He has evolved new materials and 
uew uses for old materials. He has made available the 
fruits of his labour, first for the few, then for the many ; 
first in individual countries and then all over the globe. 
He has torn down the barriers between different 
civilisations, and has shown them new possibilities, 
given them new aspirations, incited them to new 
demands, given them new outlets for their thoughts and 
actions. The progress has been so phenomenal, so 
satisfying intellectually, so helpful in raising the stan- 
dards of living, that too little attention was paid to the 
fact that we had to develop and organise not only 
materials and sources of energy, but as well the lives of 
human beings. Humanity, indeed, should have been 
trained and encouraged simultaneously to accommodate 
itself to the increased impetus of science and engineering. 
Otherwise there would inevitably follow a disastrous 





* Presidential address to the Institution of Electrical 
Engineers, delivered in London on Thursday, October 5, 
1944. 
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piling up of pent-up energy, with the equally inevitable 
result, metaphorically speaking, of high impedance in 
the unprepared conductors, of violent oscillation surges 
and destructive breakdowns. We ourselves should 
have foreseen more clearly these consequences. In- 
sufficient appreciation of these facts was bound to 
produce new friction planes and violent disturbances, 
instead of an ordered steady progress on the part of 
units becoming more and more inter-dependent. 

It is clearly incumbent on us to realise the interaction 
between our life-task and world problems in general. 
A broader understanding of sociological problems has 
become essential for the engineer. His work no longer 
embraces only the use of materials and sources of 
energy; he has, as well, to understand and handle 
human beings. The products of his technical skill 
affect every human individual and every human 
organisation. On the other hand, a greater understand- 
ing of science in general and engineering in particular 
has become essential for every citizen. In the logical 
pursuit of our mission to help the post-war world, we 
must therefore teach the principles which underlie our 
work, in the hope that they may be accepted and 
applied. 

What exactly have we to teach’? The first lesson 
arises from our training. We begin by trying to dis- 
cover the fundamental facts before we draw any con- 
clusions, or make a plan, or try to erect a building, or 
to construct a machine. Guided by experience and 
observation, we establish and test these facts; we do 
not start with assumptions or build on imaginary 
foundations. We test the facts under varying condi- 
tions, their uniformity, their variety; we establish 
their limitations ; we draw conclusions, and apply them 
in successive steps, always taking into consideration 
the means at our disposal and shunning universal 
application where variables apply. Having established 
and correlated our facts, we formulate what we term 
laws. Applying these laws, we tap new sources of 
energy, construct new machinery and devices, produce 
new materials. Fortified by experience we venture 
into the unknown, realising that cause and effect are 
inextricably interwoven, that every potential produces 
a stress, that every action produces some positive or 
negative result. 

Throughout, our mental attitude should be that of a 
seeker for truth. Integrity of purpose, disciplined 
imagination, and power of critical analysis form the 
essential basis. Access to the factual material avail- 
able, together with knowledge of the scientific tech- 
niques at our disposal are, of course, indispensable. 
These alone can give that competence and confidence 
required to formulate any sound policy, or to come to 
any clear-cut decision ; they alone can constitute what 
we term “ scientific approach.”” This same approach, 
this same dispassionately scientific outlook, must be 
applied to life, to all its problems, to economics and 
politics. Its full meaning and value must be understood 
not only by a restricted guild, but by humanity at 
large. 

The second lesson which we, as engineers, must teach 
is that we do not believe in a dogmatic approach to life, 
in generalisations, in labels. The half-educated invari- 
ably tend to over-simplify. They do so through over- 
confidence in their small knowledge; they do not 
realise their own, or indeed any human, limitations; they 
are mesmerised by generalisations, which do infinite 
harm by insistence on partial truths ; they lack a sense 
of proportion. We engineers are aware of our own 
limitations. We are always prepared to change or 
modify our views in the light of added knowledge. The 
farther we travel, the more conscious we become of the 
fallibility of our perceptions, the more we realise that 
we are finite and not infinite, and that however objective 
we try to be in our judgment, our objectiveness cannot 
be absolute ; and from that knowledge should spring 
humility and tolerance for the opinion of others. 

One could add minor points to these two great 
engineering principles. We have been taught to study 
differentials in our curves, and that, in living problems, 
means watching tendencies. We have been taught to 
extrapolate, which means predicting results from these 
tendencies, the rates of possible increases, decreases, 
saturation phenomena, interruptions, the value of 
curves showing steady progress versus oscillatory 
movements. We have been taught to draw conclusions 
from a number of known facts which we have proved 
by experience ; we have also accustomed ourselves to 
advance by formulating hypotheses and subsequently 
proving them by a number of planned experiments. 
Identical methods are applicable to advance in all 
human problems. In stressing these points, I am far 
from suggesting that we are’a superior race or class or 
guild, or that we have a monopoly of knowledge. I am 
only emphasising my conviction that our knowledge 
and our methods, which are, of course, also employed 
in other professions, should be taught, understood and 
applied universally. 

We have to accept the following conditions. Raw 
materials are easily and increasingly available every- 
where ; energy can be transported ; machinery is also 








available, and labour can be trained everywhere. We 
cannot, in consequence, envisage either an individual 
or an organisation within a country, or a country 
within the community of nations, which will be abje 
in future to maintain any monopoly in production, 
unless—and then only for a short time—it can forge 
ahead in new developments and products, or can lead 
in quality or in production cost. 

What proposals have been made to meet these condi- 
tions ? The usual panaceas are offered, each of univer. 
sal application, each guaranteeing a cure. They are, 
on the one hand, the nationalisation of industry, and, 
on the other, extreme individualism and private 
capital; large-scale amalgamation versus extreme 
specialisation; national and co-operative research 
versus individual research; greater attention to 
scientific management and planning by industry as 
whole versus similar action by individual firms ; high 
wages to develop the inland market versus the necessity 
to develop, and possibly subsidise, the export market in 
order to buy raw materials and food. Each remedy, 
taken by itself, presents a partial solution to our 
problem, in certain circumstances and within certain 
limits. Each one universally applied, regardless of its 
importance relative to the other basic factors and its 
interrelation with them, might prove no solution at all, 
It is for us to consider which remedies should be 
applied and to what extent. 

Let us analyse some of these proposals, particularly 
in connection with the position of the individual and 
the industrial unit vis-d-vis State-controlled enterprise 
It is to-day more than ever essential that every inci- 
vidual in industry should be as highly developed and 
receive as good a general education and training in 
his handicraft or profession as possible, and that he 
should be taught a deep sense of personal and collective 
responsibility. This means not only education in our 
calling, be it manual or professional, but in team work 
as well; and such education must stress the fact that 
anybody who accepts more from the team than he 
contributes, who seeks to take more out of life than he 
gives, constitutes a liability rather than an asset, while, 
on the other hand, every man who gives more than he 
receives creates values and therefore leaves something 
of a positive value to his fellow workers at the end of 
his career. 

The individual industrial unit, even more than the 
individual engineer, must recognise the principle of 
team work and of give-and-take. The complicated 
industrial mechanism of to-day requires the co-opera- 
tion of capital, labour and management, even as it 
requires the co-operation of research, development, 
design and production. Success can be achieved only 
where there is active and willing co-operation between 
all these components. Where differences are over- 
emphasised, where selfish interests are stressed, where 
undue importance is placed on the rights or privileges 
or relative contributions, where demands are made 
which are incompatible with the existing state of 
affairs in similar competing units, friction will inevitably 
arise and energy be dissipated instead of being fully 
utilised for a common purpose. The progress of the 
whole unit will be obstructed, and each member will 
suffer with the unit as a whole. 

It is essential for all to appreciate these basic facts. 
They have become of ever-increasing importance, and 
they are equally applicable whether capital be supplied 
by private enterprise or by the State. In either case, 
capital, no less than labour, must be productive; in 
neither case must it be allowed to become a wasting 
asset. Only if the unit can produce greater values can 
there be more available for distribution, and if not 
enough capital, management or labour effort is forth- 
coming, the standard of return for every one of the 
three is bound to be affected. 

Again, the total returns on capital, the salaries and 
wages—in other words, the standard of living of each 
unit—tend to become more and more dependent on 
the conditions of similar units in our own and other 
countries. It will become a matter of ever-increasing 
importance, which must be realised by all classes of 


| the community, that progress in standard of living, in 


security, in leisure, in all the things which every one 
of us wishes to achieve, while, within certain limits, 
attainable by the units alone, are bound to be limited 
ultimately by the standards of other groups in this 
country and abroad. 


(To be continued.) 





THe DortmunD-EMs CANAL.— On page 273, ante, 
we described the bombing attack delivered by the Royal 
Air Force on the Dortmund-Ems Canal on the night of 
September 23. We now learn that further reconnaissance 
has shown that the damage is considerably greater than 
was at first thought. The whole 18 miles stretch from 
the new aqueduct, east of Munster, to the junction with 
the Ems-Weser Canal is empty, and at least 110 barges 
are stranded on the canal bed. 
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LABOUR NOTES. 


At Hull, last week, a joiner applied to one of the 
courts set up under the Reinstatement in Civilian 
Employment Act for an Order discharging him from 
his employment in the Merchant Navy and re-instating 
him in his former civilian employment. The chairman 
said that he had no power to deal with the application. 
The Act applied, he said, to men who, after May 25, 
1939, entered upon a period of whole-time service in 
the armed forces of the Crown. The Merchant Navy 
was not considered to be one of the armed forces of the 
Crown. The applicant asked what the meaning of the 
words “armed forces” was. Ships were armed, he 
said. The chairman admitted that they were, but 
added “ you are not. An armed man is a soldier, a 
naval man or an airman who has to fight. You do not 
come within that category, and we shall have to find 
against you.” Leave to appeal against the decision 
was given. 


The Agricultural Wages Board for England and 
Wales has rejected the claim of employees for an 
increase of wages. The employees’ side desired an 
increase of the men’s minimum rate from 65s: to 90s. 
a week, but the farmers’ side opposed the change 
leaving the result in the hands of the independent 
members of the Board who are appointed by the 
Government. 








Captain Charles Waterhouse, Parliamentary Secre- 
tary to the Board of Trade, is reported to have told a 
private meeting of industrialists from the Midlands, at 
Leicester, that the war position was such that there 
could be no question of immediate general de-concen- 
tration, though from now onwards it could be hoped 
that the raw-material position would improve and that 
before long it would be possible to release a certain 
amount of labour from direct war work. 





In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National 
Service, the changes in rates of wages reported to have 
come into operation during August amounted to an 
aggregate increase estimated at nearly 290,000/. in the 
weekly full-time wages of about 1,200,000 workpeople. 
The principal increase affected women and girls in the 
engineering and allied industries, other than those 
whose wages are regulated solely by reference to the 
wages of male workers. 





Of the estimated increase of 290,0001. about 18,0001. 
was the result of arrangements made by joint standing 
bodies of employers and workpeople (including 8,000/. 
under cost-of-living sliding scales arranged by such 
bodies); 5,000. was due to the operation of other 
sliding scales based on the cost-of-living index figure ; 
11,0001. took effect under arbitration awards; and 
most of the remainder was the result of direct negotia- 
tions between employers and workpeople or their 
representatives. 





The number of disputes involving stoppages of work 
reported to the Ministry of Labour and National 
Service as beginning in August was 167. In addition, 
10 stoppages which began before August were still in 
progress at the beginning of that month. The approxi- 
mate number of workpeople involved in these 177 
stoppages, including workpeople thrown out of work 
at the establishments where the stoppages occurred, is 
estimated at néarly 34,000, and the aggregate number 
of working days lost at these establishments during 
August is estimated at 125,000. 


In the 167 stoppages which began during August, 
about 28,500 workpeople were directly involved, and 
about 2,500 indirectly involved—thrown out of work, 
that is, at the establishments in which the stoppages 
occurred, although not themselves parties to the 
dispute. In the 10 stoppages which began before 
August and were still in progress at the beginning of 
that month, the total number of workpeople involved 
during August, either directly or indirectly, was nearly 
3,000. Of all the stoppages of work through industrial 
disputes, known to have been in progress at some time in 
August, the coal-mining industry accounted for 91 
involving nearly 16,000 workpeople and an aggregate 
loss of 31,000 working days. Of 167 stoppages which 
ended in August, 64, directly involving 6,900 work- 
people, lasted not more than one day. Forty-eight, 
directly involving 7,000 workpeople, lasted two days ; 
19, directly involving 3,100 workpeople, three days ; 
23, directly involving 4,100 workpeople, four to six 
days; and 13, directly involving 7,400 workpeople, for 
over six days. py fie 

Of the 167 disputes, leading to stoppages of work 
beginning in August, 16, directly involving 2,500 work- 


seven, directly involving 200 workpeople, out of pro- 
posed reductions in wages ; 60, directly involving 8,400 
workpeople, out of other wage questions ; two, directly 
involving 400 workpeople, out of questions relating 
to working hours; 27, Jirectly involving 11,300 work- 
people, out of questions relating to the employment of 
particular classes or persons; 49, directly involving 
4,100 workpeople, out of questions respecting working 
arrangements ; and four, directly involving 900 work- 
ple, out of questions relating to trade-union principle. 
wo stoppages, directly involving 800 workpeople, were 
in support of employees involved in other disputes. 





In the House of Commons last week, Mr. Tom Brown, 
a Labour member, asked what the balance of the Un- 
— ent Fund was. Mr. Bevin, Minister of Labour 
an ational Service, replied that at June 30, includ- 
ing investments at cost, there was a balance of 
260,000,0001. in the general account, and one of 
8,100,0001. in the agricultural account. Mr. Brown 
asked if it was the intention to use the money for the 
purpose of administering the new social insurance 
scheme ? Mr. Bevin said :—‘‘ You must await the 
debate on the White Paper before I can reply to that.” 
Sir Herbert Williams asked : “ To whom have you lent 
all this money?” Mr. Bevin: “ I think the Govern- 
ment has borrowed it, and in spite of what was said in 
1931, I don’t think there has been any trouble about 
that.” poche 

Speaking at Millom on Sunday last, Mr. C. R. Attlee, 
M.P., claimed that the Government’s pro for 
social assurance, the most far-reaching and compre- 
hensive ever submitted by a responsible Government, 
had had a very good reception in the country. It had 
been worked out, he said, by a Government of all 
parties. Labour Ministers claimed their share of the 
credit for it with members of other parties ; but for the 
acceptances of the underlying conceptions of the scheme, 
the nation was mainly indebted to the Labour move- 
ment. If there had been no Labour movement, there 
would not, he thought, have been a social assurance 
scheme at all. 





There was, Mr. Attlee added, the lesson of this war 
that vested interests must give way to the welfare of 
the community. They had had to deal ruthlessly with 
vested interests where it was necessary in order to win 
the war, and they should follow the same course in 
peace-time. There was wide-spread agreement as to 
the need for planning their national life, but there was 
not agreement as to the extent of the powers required 
for control. In the Labour movement, they believed 
that great undertakings, such as mines, electricity and 
transport, should be made public services and that the 
community must control the land and must own an 
ever-increasing amount of it. 





Common Wealth decided by 175 votes to 19 at a 
private conference on Sunday last to approach the 
Labour Party for a discussion on affiliation. A com- 
mittee of 11 was nominated to make the approach. 





Addressing a meeting of operative engineers in Lon- 
don on Sunday last, Mr. Tanner, President of the 
Amalgamated Engineering Union, said that while the 
military prospect was wholly encouraging, a dark 
shadow was falling over the workshops. Well before 
the Nazi beast is finally destroyed in his lair, the ugly 
word “redundancy” is heard throughout the land. 
The A.E.U. executive council had met Mr. Bevin, 
Minister of Labour and National Service, to discuss the 
problem of redundancy. They came away convinced 
that if the Government did what it knew to be neces- 
sary, there was no danger of unemployment for a very 
long time. 





But, Mr. Tanner declared, something more than 
vague assurance was necessary. They would get a 
policy for full employment only if the organised workers 
continued to press and prod for a planned switch-over, 
adequate controls, and a full share in the planning. 
“Only through central planning,” Mr. Tanner con- 
cluded, “‘ can we secure full use of capital, jobs for all, 
and production of the right things in the right order. 
You can’t have planning without controls, but you can 
and will have chaos, booms and slumps, unemployment 
and misery without controtled planning.” 


Asked at a meeting in Newport (Mon.) if he thought 
the community could afford all the improvements in 
the lot of our old people contemplated by the Govern- 
ment’s social assurance plans, Lord Woolton said that, 
with his colleagues, he believed that the task was 
within the limits of the powers of the community 





people, arose out of demands for advances in wages ; 


—provided it worked hard. 


THE METALLOGRAPHIC EXAMINA- 
TION OF ALUMINIUM-RICH 
ALLOYS.* 


By N. H. Mason, G. J. Mercatre, B.Sc.Tech., 
and B. W. Mort, M.A. 


Or recent years the use of aluminium alloys has 
increased considerably, and many works’ metallurgists 
who have had little or no experience of their use are 
frequently called upon to examine specimens of such 
alloys, particularly if the material is thought to be 
defective. There is a shortage of published literature 
of the type that the metallurgist needs to help him to 
solve his problems, and it is felt that the information 

ublished in this paper will be of some assistance. 

he main equipment necessary for the preparation and 
microscopical examination of aluminium alloy speci- 
mens will be described, together with methods that 
have been found to give satisfactory results at the Royal 
Aircraft Establishment. The main metallographic 
features that influence the properties of the more 
common aluminium-rich alloys will also be described. 
Numerous failures have been examined, and micro- 
scopical examination of the material has frequently 
provided evidence of the cause of failure. Some 
typical examples will be given. 

For the examination of most alloys, apart from light 
alloys, the method of illumination of the specimen does 
not need to embody any special features, provided that 
a vertical illuminator is used. Various “ portable” 
illuminators, incorporating low-voltage lamps with a 
diffusing device, such as ground glass, are available and 
usually give satisfactory results. The advantage of 
an illuminator of this type is that the beam of light is 
always in alignment with the glass slip reflector. 
Other methods of illumination comprise a source of 
light and one or more condensers, but frequently the 
positions of these components are not adjusted to the 
best advantage. The examination of aluminium alloys 
differs from that of steels and other alloys in the respect 
that most information is derived from examination of 
specimens in the unetched condition. The high reflec- 
tivity of a correctly polished aluminium alloy specimen 
accentuates any glare that may be present because of 
the lack of critical illumination, and to get rid of this 
glare it is usually necessary to reduce the diameter of 
the beam of light where the beam strikes the back lens 
of the objective. The result is that the resolving power 
of the objective is reduced and a spurious image is 
obtained. It is essential, therefore, that when examin- 
ing aluminium alloys glare should be reduced to a 
minimum, and it should be possible to use a 2-mm. 
oil-immersion objective with its back lens filled with light. 
For a 4-mm. or 16-mm. objective the back lens should 
be about one-half to two-thirds filled, and in every case 
the beam of light should be central. 

The type of illuminating train that has been found to 
give the best results is due to Greaves and Wrighton 
and has been described in Practical Microscopical Metal- 
lography (London, 1941, page 249). It enables the 
field of view and the diameter of the incident beam on 
the back lens to be controlled independently, and 
although it is usually considered to be necessary only 
for use with a camera, the absence of glare and the 
simplicity of its construction have resulted in its being 
adopted for use with bench microscopes. The train 
and microscope are shown in Fig. 1, on page 298. The 
source of light is a 100-c.p. Pointolite lamp. No 
ground glass diffuser is necessary with this illuminant, 
since an image of the spherical electrode sufficiently 
large to cover the field iris can be obtained. If the 
illumination is inconveniently bright it should be 
reduced by inserting neutral tint filters. A Wratten 
daylight filter (No. 78) is always used for visual work. 
The two condensers marked A and B in the photograph 
are provided with iris diaphragms. Their focal lengths 
are about 34 in. and | in., respectively. Condenser A 
is referred to as the field lens, since its iris controls the 
size of field illuminated. Condenser B is the lamp 
condenser and its iris controls the diameter of the 
incident beam of light. In theory the positions of one 
or more of the components of the optical train should 
be adjusted when the objective or eyepiece is changed. 
In practice, however, it is sufficient to adjust the 
optical train so that critical illumination is obtained 
with the 2-mm. objective, provided that the 4-mm. 
and 16-mm. objectives have the same nominal tube 
length as the 2-mm. objective. 

The adjustment of the optical train is carried out as 
follows: The condensers and Pointolite are arranged 
as correctly as possible by measurement to be in align- 
ment with the centre of the glass slip illuminator. A 
highly polished specimen is placed on the stage and 
focused with the eyepiece that will generally be em- 
ployed (x 10 is a suitable magnification). The iris on 
lens A is stopped down until it just cuts into the field. 





* Paper submitted to the Institute of Metals for 
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It will be found that the iris is out of focus and probably 
off centre. The lens A is then moved along the optical 
bench until its iris is sharply in focus at the same time 


as the specimen. (It will probably be off centre, but 
the centring should be left until the lamp and lamp 
condenser have been correctly positioned). It is now 
necessary to focus the iris of lens B on the back lens 
of the objective. This is best done by measuring the 
vertical distance between the centre of the glass slip 
and the back lens and erecting a temporary screen at 
this distance from the optical axis of the microscope on 
the side of the microscope remote from the illuminating 
train and in line with the beam of light from the 
Pointolite. The microscope is then temporarily 
removed, and the image of the iris of the lens B is 
focused on the screen by moving the lens and Pointolite 
along the optical bench. Lens A should not be moved. 
When this has been done the image of the Pointolite 
electrode is focused on lens A by adjusting the position 
of the Pointolite and without moving either lens A 
or B. 

The microscope is now replaced, and it is necessary 
to centre the light on the back lens of the objective and 
at the same time to have the field iris central in the 
field of view. This operation is rendered much more 
easy if a pinhole eyepiece is used. The specimen is 
first focused with the x 10-eyepiece and the field iris is 
centred by tilting the glass slip of the illuminator. On 
removing the eyepiece and inserting the pinhole eye- 
piece, it will be seen that the image of iris B is not 
central with the back lens of the objective. It should 
be centred by moving lens A in a plane perpendicular to 
the optical axis by means of the adjusting screws S 
(Fig. 1). On replacing the x10 eye-piece it will be 
found that the field iris is now off centre. This should 
be corrected by tilting the slip of the illuminator as 
before, followed by centring the light on the back lens 
as was done previously. If these two centring opera- 
tions are repeated as described it will be found that 
eventually the image of the field iris is central in the 
field of view and the image of the lamp condenser iris is 
central on the back lens of the objective. 

The only disadvantages of the optical train described 
are that it takes up rather a lot of bench room and that 
the microscope body tube which carries the vertical 
illuminator must not be moved. The first of these 
disadvantages can be offset to some extent by placing 
the train across the bench behind the microscope. 
The second objection does not arise when using the 
microscope shown in Fig. 1, since the body tube of 
this instrument cannot be moved. The microscope 
is a binocular employing one objective, and the stage 
has the very useful vertical travel of 3 in. when 
the illuminator is fitted. No stereoscopic effect is 
obtained, but it is an advantage to be able to use both 
eyes simultaneously and less eye strain is experienced. 
It is also found that the features of the image are much 
more quickly appreciated when using a binocular micro- 
scope than when using a monocular. 

Aluminium alloys usually consist of an aluminium- 
rich matrix in which are dispersed particles of hard 
constituents, many of them having distinctive colours 
and characteristic forms which enable them to be 
recognised. Since examination of specimens in the 
“ as-polished ” condition yields most of the information 
required, it follows that the specimen must be free from 
scratches, marked surface flow, and excessive relief of 
particles of hard constituents. If the speciman is so 
polished that the particles are in high relief, their 
colours cannot be distinguished and examination of 
such a specimen will not yield the maximum amount of 
useful information. Methods of preparation have been 
described in various publications. These methods have 
been morified to give consistent results and the proce- 
dure in current use will now be described. 

The piece of metal selected for examination is filed 
to remove saw marks and produce a flat surface. No 
grinding is carried out, as there is danger of over-heating 
the specimen and, in addition, aluminium clogs the 
grinding wheel. If the specimen is greater than about 
} in. across and if it is unnecessary to examine its edges, 
preparation on polishing papers can proceed immedi- 
ately after filing. If the specimen is small, however, 
or if the edges have to be examined, it is mounted in a 
suitable medium such as Wood's alloy or a mounting 
plastic. Two suitable plastics are phenol formaldehyde 
and methyl methacrylate. 

The advantages and disadvantages of Wood’s alloy 
and plastics as mounting media are as follows. 
using Wood's alloy the mounting process takes only a 
few minutes and is a simple one involving melting of 
the Wood’s alloy and casting in a mould in which the 
specimen is either held or temporarily fixed. No 
mounting press is required. 
of Wood's alloy is about 68 deg. C. and its specific heat 
is low, the danger of any change of structure occurring 
during mounting is slight. As the same Wood’s alloy 
can be used an unlimited number of times, the method 
is cheap. Unfortunately, good contact of the metal 


with the specimen is not easily obtained, and there is 
also the disadvantage that Wood's alloy clogs the 
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Fic. 1. Bencn Microscope anp ILLUMiNatine TRAIN. 
TABLE I. 
| | 
| Co | Manga- Mag- | | 
Material Proprietary Names ore nese, nesium, | ston, i ~~ t | nium, 
I jper Cent.|/per Cent. an - mt | per Cent 
SS. Me ee Li okt | 
D.T.D. 220A | R.R. 56 1-5-2-5 0-4-1-0 1-0 O-R-1-5 0 
D.T.D. 273 N.A. 245 
Duralumin G >| 3-5-4°8 | O-3-1-5 | O-8-1-8 0-5 0-7 
Hiduminium 72 
D.T.D. 304 | N.A. 226 4-0-5-0 0-25 0-25 0 
D.T.D. 363 R.R. 77 1-5-3-0 2-0-4-0 0-6 0-6 0 
D.T.D. 404 M.G. 7 (hard drawn) 0-6 6-5-10-0) 0-5 0-5 
D.T.D. 424 N.A. 117 0-4-0 0-7 0-15 3-0-6-0 0-8 0-2 
B.3.8. L3t N.A. 178 ) 
Duralumin B 3-5-4-5 | 0-4-0-7 | 0-4-0-8 0-7 0-7 0 
Hiduminium Dt j 
B.8.8. L33 N.A. 160 ) 
a 40D >| O-1 0-5 10-0 0-6 0 
Wilmil M ) 13-0 
B.8.8. L37+ N.A. 178 - e @ 
Duralumin A 3°5-4°5 | 0-4-0-7 | 0-4-0-8 0-7 0-7 0 
B.S.S. L40 N.A. 218 ) 
Ceralumin F . . . 
| Duralumin T 1-5-4-0 1-0* | 0-3-1-5 1-5* 0-3-1-5|) 0 
R.R. = } 
B.8.8. L42 | R.R.& -| 1-5-3-0 | 1-2-1-8 1-3 1-0-1-5 0 


| Nickel, 
pre Cent 
0-5-1 
1-0 
0-35 
2-0* 
| 0 


Zine, 


| 


per Cent 


|*Cerium 


f| 


|*Niobium 


Other Element 
per Cent 


Lead 0-1 


0-3 
*Chromium 0-2 
0-3 





* Present at the option of the manufacturer. 


polishing papers and pads. Examination of the edges 
of the specimen is often difficult, as Wood's alloy is 
usually softer 


greatest drawbacks to the use of this mounting medium | 


is that in order to obtain a satisfactory etch it is neces- 
sary first to remove the specimen from the Wood's 
alloy. 

When using plastics, the mounting process takes 
about 20 minutes and involves the use of a mounting 
press, moulds, and heating and cooling units. 
temperature to which it is necessary to heat the 
mounting media mentioned here is about 130 deg. C., 
and as the specimen is two or three minutes at that 
temperature there is a danger of a change of structure 
or properties. It has been found that after mounting, | 
the diamond pyramid hardness of solution heat-treated | 
and room temperature aged Duralumin is reduced by | 
10 points to 20 points. Transparent or opaque varieties 
of plastic powders are available in various colours, and 
when mounted, plastics make excellent contact with 
the specimen. There is very little tendency for plastics 


to clog the polishing papers, and, as they are polished | 


away at about the same rate as the specimen, the 


examined. Since plastics are unattacked by most | 
etching reagents, the specimen can be polished and | 
etched a number of times without remounting, although | pa 
staining of the specimens may result from the use of 
hot etching reagents. W here speed is an important 
factor there is no doubt that Wood's alloy provides a | 
cheap and rapid means of mounting specimens, but 
when a specimen has to be polished so as to reveal 
minute detail it should be mounted in a plastic 
mounting medium. 





The | 


The specimen, 


either mounted 


+ Alloy of this composition is generally referred to as Duralumin 


or unmounted, is 


polished on successively finer grades of paper and 
Before the war 
polished away more rapidly, with the result that round- | Hubert’s French emery papers were used, but recently 
ing of the edges of the specimen occurs. One of the | specimens have been satisfactorily polished with Durex 


emery papers. 


oil. 





produce a few deeper scratches. 
of the papers with paraffin oil appears to result in the 
production of deeper and wider scratches, but prevents 
the occasional very deep scratches sometimes produced 
by dry papers. Before and after use, the finer grades 


than the specimen and is therefore | finished with a well-worn fine paper. 


When new, the finishing paper, which 
is either 00 or 000, is first prepared by rubbing the 
surface with a hard steel specimen so as to remove 
any coarse particles of abrasive that may be present. 
The papers are used either dry or soaked with paraffin 
Dry papers produce scratches that are fairly fine, 
but occasional coarse particles of abrasive are liable to 


Preliminary soaking 


of paper are cleaned with a dry rag. 
placed on a smooth hard flat surface such as steel or 
glass, from which all gritty particles have been removed. 

Polishing is carried out so that all the scratches 
formed on the specimen by any one paper run in the 


same direction. 


The papers are 


Each time the paper is changed the 
specimen is cleaned to remove abrasive from its edges 


}and is turned through 90 deg. so that the scratches 


paper. 


ledges of the specimen are preserved and can be | formed are at right angles to those left by the previous 
The specimen should not be transferred to the 


next paper until all the scratches formed by the previous 





with flowed metal. 








paper have been removed. Pressure on the specimen, 
particularly when using the finer grades of paper, 
should be light so as to avoid covering coarse scratches 
Correct preparation of the specimen 
on papers is essential if satisfactory results are to be 
obtained in the final stages of polishing. 
After preparation on the last paper, the specimen is 
polished by hand on a stationary velveteen pad that 
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SHRINKAGE Cavities 1n D.T.D. 304 
MATERIAL. ™ 75. 


Fie. 8. 


has been sprinkled with metal polish and moistened 
with white spirit. The specimen is held firmly te avoid 
rocking and is moved over the pad with a circular 
motion. A medium pressure is applied until all the 
paper scratches have been removed. The use of a 
well-worn velveteen pad reduces the risk of hard 
particles being polished in_relief and gives more satis- 
factory results than a new pad, provided that the fine- 
paper scratches are not too deep. Examination of the 
polished surface will show that numerous fine scratches 
are present. These scratches are removed by con- 
tinuing the polishing on a second velveteen pad impreg- 
nated with alumina and moistened with water. 

This last stage of polishing is usually carried out on 
an automatic electrically-operated machine. One of 
the chief advantages of such a machine is that the 
pressure applied to the specimen during the polishing 
operation is constant and can be controlled. The 
polishing disc of the machine employed is 3 in. in 
diameter and is rotated in a horizontal plane at about 
120 r.p.m. The specimen is held in position by an 
arm, mounted eccentrically, which rotates the speci- 
men in a direction opposite to that of the disc. A 
velveteen pad attached to the disc is first sprinkled 
with alumina, which is then moistened with water and 
worked into the pad with the fingers. The specimen 
is placed in position and polished for about five minutes 
under a light pressure, after which it is removed, 





MicrOo-SHRINKAGE IN D.T.D. 304 
MATERIAL. xX 75. 


Fie. 9. 


washed with water, then with alcohol, and dried with 
warm air conveniently supplied by an electric hair- 
drier. The alumina used for polishing is prepared by 
heating aluminium sulphate (A.R. quality) at about 
1,100 deg. C. in a platinum crucible for approximately 
30 minutes. Alumina prepared in this way is easily 
crushed between sheets of paper into a fine powder 
and has been found to give excellent results. 

Figs. 2 and 3, on this page, are typical examples of 
alloys polished in the manner described. Fig. 2 shows 
a specimen of aluminium-magnesium-manganese-zinc 
alloy in the as-cast condition. Three constituents of 
different degrees of hardness and of different colours 
are present and the edges of the shrinkage cavity are 
sharply defined. Fig. 3 is a good example of the 
contrast that can be obtained between constituents 
differing widely in colour and hardness. The material 
is to Specification D.T.D. 304. The limits of chemigal 
composition called for by this and other specifications 
which will be referred to, are shown in Table I, opposite. 
Some aluminium alloys contain extremely hard particles 
in an excessively soft matrix. In such specimens the 
hard particles are liable to polish in high relief with 
the result that it is difficult to detect their colour and 
shape. Excessive relief, which develops during the 
polishing on the velveteen pad, can be got rid of by 
continuing the polishing on a pad of blanket felt, 
using magnesia and water. Fine scratches are caused 





Gas Cavity rm D.T.D. 424 Atnoy. 
«x 100. 


Fie. 10. 


by this pad, but these are removed during the final 
polishing on the automatic machine. The silicon 
particles of the eutectic in modified alloys of the 12 per 
cent. silicon type are very hard, and it has been found 
that polishing in the manner just described enables 
the fine eutectic to be more readily resolved. 

An alternative method of preventing relief is to 
employ a pad of silk on a cork mat after the final 
paper. The silk, which is used with metal polish and 
white spirit, is found to produce deeper scratches than 
the blanket felt, and it is therefore advisable to polish 
on the silk pad for about half a minute and then on 
the velveteen pad for about 2 minutes. Polishing is 
carried out on the two pads alternately until a surface 
reasonably free from relief and scratches is obtained. 
As before, final polishing is carried out on the auto- 
matic machine. Hard particles in overheated alu- 
minium alloys are frequently removed during polishing, 
leaving cavities unless special ure is followed. 
To avoid loosening these particles, it has been found 
that the preparation of specimens of alloys sus- 
pected of having been overheated should be very 
carefully carried out, especially on the emery paper, 
the scratches formed by the final paper being as fine 
as possible. Movement of the specimen over the metal- 
polish pad, which should be fairly well worn, should 
be much slower than usual, as it is at this stage that 
hard particles are most liable to be removed by drag 
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of the velveteen pile. Pressure on the nm 
should be extremely light. Final the 
alumina pad is carried out at a speed of about 120 
r.p.m. on a well-worn pad in the minimum time. 
Fig. 4, on page 299, shows a specimen of overheated 
material to B.S. Specification L 40. Very careful pre- 
paration was required to prevent the material bounded 
by the black ring. being pulled out during polishing. | ,,, 
If it is found that particles have been removed in 
spite of the above precautions, recourse should be made 
to the use of silk and velveteen pads. 

Many aluminium alloys contain appreciable quantities 
of constituents such as Mg,Si. that are readily attacked 
by water, Specimens of such alloys should not come 
into contact with water during the polishing operation. 
Final polishing on the machine is therefore carried out, 
= white spirit on a clean velveteen pad into which a 

amount of “ light ” magnesia has been worked 
with the fingers. (“‘ Heavy ” magnesia, which is the 
variety usually suggested, has been found to vary 
appreciably from batch to batch and frequently con- 
tains coarse gritty particles.) The pressure on the 
specimen is very light, and when all scratches have been 
removed the polished surface is cleaned by lightly 
rubbing it on a piece of clean velveteen that has been 
moistened with a few drops of white spirit. The 
specimen is finally washed with benzol, or with white 
spirit followed by alcohol, and dried. 

A selection of features that may be studied by 
examination of the microstructure will be discussed 
under the following headings: identification of con- 
stituents ; properties of cast alloys ; defects occurring 
as a result of faulty manufacture ; failures in service. 

Identification of Constituents.—The need for a correct 
polishing technique is most marked when identification 
of the various constituents and phases present in an 
alloy is required. A great deal of information can be 
obtained from the examination of a suitably polished 
section in the unetched condition at a ification of 
about 500 diameters, using a daylight filter. Many 
constituents can be identified by means of their colour 
and mode of occurrence, especially if the material is in 
the cast state. The characteristics of the various 
constituents present in light alloys, both in the as- 
polished condition and after etching in various standard 
reagents, have been investigated by various workers. 
A careful study of the procedure adopted by Dix and 
Keith should facilitate identification in the common 
commercial alloys, although it has been found that 
considerable experience, coupled with a knowledge of 
the chemical composition of the material, is required 
before some constituents can be identified with reason- 
able certainty. 

Properties of Cast Alloys.—The examination of alloys 
in the cast state is normally made either with a view to 
determining the quality of the material for use as a 
casting or for assessing the suitability of the material 
for hot worki The more common defects in castings 
which are likely to cause weakness are the segregation 
of constituents, non-metallic inclusions, and porosity. 
The segregation of constituents occurs to some extent 
in all types of castings, but is usually more marked in 
sand castings than in material cast in dies or chill 
moulds. It is not easy to assess the amount of segrega- 
tion that would be liable to cause undue weakness in a 
casting, as some constituents have a more marked effect 
on the mechanical properties than others. Such con- 
stituents as FeAl,, which usually separates out in 
acicular forms, may wuahen the material considerably 
if allowed to te into plates or excessively large 
needles. Figs. 5 and 6, on pege 299, show two samples 
of material to Specification D.T.D. 424. The structure 
in Fig. 5 is fine and uniform, but some coarsening and 
segregation is present in Fig. 6. 

The hot-working properties of cast material are 
impaired by coarse tion, marked porosity, or 
non-metallic inclusions Particles which crystallise in 
the form of long needles or large plates resist deforma- 
tion and persist in the worked material, resulting in a 
reduction of tensile properties. Fig. 7 shows plates of 
the Fe-Ni-Al constituent in a sample of forged alumi- 
nium alloy to B.S. Specification L42. This type of 
microstructure is undesirable, especially for pistons. 
Cavities and non-metallic inclusions are revealed by 

phic examination, but in general this method 
cannot be used to identify the exact nature of the defect. 
Microscopical examination of sections taken through the 
affected areas can frequently distinguish between 
cavities due to shrinkage and those due to gas. In 
some cases, however, it is not possible to draw a definite 
conclusion. Fig. 8, on page 299, shows an area con- 
taining typical shrinkage cavities in a casting in 
D.T.D. 304 material. Micro-shrinkage, also in D.T.D. 
304 material, shown in Fig. 9, and too fine to be revealed 
by routine radiographic examination, can be observed 
and examined on polished sections. The appearance 
of a typical gas cavity in a die-casting that was not 
correctly vented is shown in Fig. 10. The material in 
this case was to Specification D.T.D. 424. 


(To be continued.) 
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ELECTRICAL APPARATUS. 


557,748. Dynamometers. The British Thomson- 
Houston Company, Limited, of London, and D. Edmund- 
son, of Rugby. (1 Fig.) August 19, 1942.--The dynamo- 
meter is of the kind in which the torque is measured in 
terms of the phase angle between the outputs of a pair of 
alternators spaced apart on the shaft, and is designed to 
be independent of freq y and voltage fluctuations. 
Two alternators A and B are mounted at the ends of a 
shaft which transmits thé torque to be measured. One 
alternator has a two-phase winding, the other single- 
phase. The three phases so produced are balanced, and 
the single-phase alternator is arranged so that its phase 
coincides with one of fhe phases of the other alternator 
when the shaft is transmitting no load. The single-phase 




















alternator A is connected to the stationary coil of a power- 
factor meter of the dynamometer type through a series 
inductance L,, while the two phases of B are connected 
through inductances L, to the moving coils. The three 
circuits are arranged so that all three have the same 
power-factor, series adjusting resistances being included 
if necessary to ensure this. The resistance is, however, a 
small part of the total circuit impedances, so that the 
current flowing in all three circuits is substantially inde- 
pendent of speed. When no torque is being transmitted, 
one of the instrument coils sets itself in line with the 
stationary coil. When the load produces an angle of 
twist of « degrees in the shaft, the instrument deflection 


P 
will be 3 a, where P is the number of alternator poles. 


This defiection is independent of alternator voltage varia- 
tions, and is not a function of the frequency because the 
circuits maintain their relative phase angles. As the 
current is also independent of frequency the accuracy of 
the instrument is maintained over a wide speed range. 
(Accepted December 2, 1943.) 


MOTOR VEHICLES. 


559,855. Power-Assisted Steering Gear. Clayton 
Dewandre Company, Limited, of Lincoln, and J. Rodway, 
of Lincoln. (1 Fig.) July 9, 1942.—This invention is a 
power-assisted steering gear for mechanically propelled 
vehicles for use where exceptionally high pewer assistance 
is required and for application where a vehicle has to 
be steered from either of two points. A hand steering 
wheel 1 is arranged to operate, through worm gearing, 
a drop arm connected by a rod with a balance lever 8 
carried by an arm 9 movable about a fixed pivot 10. 
One end of the balance lever is connected to a rod 11 
which is movable axially and the ends of which carry 
valve members mounted in housings 12 and 13 connected 
by conduits to a compressed air reservoir 16 and by other 
conduits to the ends of a double acting power cylinder 19. 
The opposite end of the balance lever is pivoted to a rod 
the opposite end of which is connected to one arm of a 
bent lever 26 movable around a fixed pivot 27 and con- 
nected at its opposite end toalever 28 which is connected 
to a rod 6 and to the piston rod of the power cylinder 
19. Thepiston rod isin alignment with the rod 6 through 
which the steering mechanism of the road wheels is 
operated in the usual manner. In operation, movement 
of the hand steering wheel | is transmitted to the balance 
lever 8 which is rocked in either direction to open either 
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of the control valves 12 or 13 to admit air under pressure. 
to one end of the power cylinder 19 according to the 
direction in which it is desired the vehicle should turn, 
The valves are constructed with atmospheric ports, so 
that the end of the power cylinder 19 which is not under 
pressure is placed in communication with the atmospheric 
ports. The movement imparted to the piston in cylinder 
19 is transmitted through the rod 6 to the road wheels 
and also imparts movement through lever 28 and lever 26 
to the balance lever 8 to enable the power developed jn 
the cylinder 19 to react upon the balance lever & and 
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thereby balance the operation of that control valve which 
is functioning by tending to restore the valve to its closed 
position. In this manner the power supplied for steering 
is more progressive and proportional to the resistance 
offered by the road wheels. A similar action takes place 
when the steering wheel 21 is operated. In order to 
cushion sudden loads applied to the road wheels by 
inequalities of the ground surface, the valve action is 
automatically reversed by the form of linkage employed. 
If the steering wheel 1 is held stationary, a load applied 
to the road wheels is transmitted to the balance lever & 
and this balance lever then applies a portion of the load 
so transmitted to one or other of the control valves, 
depending on the direction in which such load is applied. 
The control valve is thereby opened and admits pressure 
to that end of the power cylinder 19 which will oppose 
the load applied to the road wheels. (Accepted March 8, 
1944.) 


MISCELLANEOUS. 


559,736. Gland Packing. The Pyrene Company, 
Limited, of Brentford, and R. Zieschang, of Brentford. 
(2 Figs.) November 2, 1942.—The invention is a gland 
packing. If the inner part of the packing is made from 
a fabric-filled helical length of a phenol-formaldehyde 
synthetic resin, which is selected to embody the properties 
of high corrosion-resistance, low coefficient of friction so 
that it does not score shafts, high resistance to water or 
heat and the particular degree of hardness and fiexi- 
bility required, excellent results can be obtained. The 
packing is shown as surrounding a shaft 1 within a 
stuffing box 2, and it comprises a continuous helical 
length 3 of synthetic resin shaped to present an external 
V-shaped groove, and the packing material placed in 


Fig.1. 2 

















this groove is shown at 4. When the packing is applied 
to a piston, it may be desirable for the packing efficiency 
to be at the maximum during the forward stroke, the 
efficiency on the reverse stroke being less important. 
or vice versa In such a case the groove may still be 
substantially V-shaped but one wall of the groove may 
be inclined to the axis at an angle of 60 deg. on the side 
of the helix that leads during the stroke in which maxi- 
mum efficiency is desired, and the other wall may be at 
right angles to the axis. Such a packing is shown in 
Fig. 2, and is illustrated as surrounding a reciprocating 
shaft 5 in a cylinder 6. It will be seen that the wall 7 
of the strip 3 is inclined at 60 deg. to the axis and the 
wall 8 is perpendicular to it, so that the sealing is more 
efficient when the shaft moves to the right, as shown by 
the arrow, than when it moves to the left. (Accepted 
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A CHINA FLAGSHIP. 


By Enerneer Captain Epgar C. Smita, 
O.B.E., B.N. 


THERE are three official compilations that all 
naval engineers peruse at one time or another. The 
first, the King’s Regulations and Admiralty Instruc- 
tions, containing the wisdom of ages, you are en- 
joined to make yourself acquainted with, to observe 
a to obey, while at the same time conforming to 
the customs and practices of His Majesty’s Service 
at sea. The second, now the Engineering Manual, 
but, in my time, the Steam Manual, is a youthful 
compilation as compared with the Admiralty In- 
structions, dating back to only 1879, but it is an 
invaluable guide to the strait and narrow road 
and its maxims should be observed, if possible in 
both the spirit and the letter. The other publica- 





tion is the Official Navy List, the history of which 
was the subject of articles in the first volume of 


phorus, Turkey, Past and Present, and other works, 


in my encounters with Father Neptune in angry 


and from 1883 to 1889 chief of the Royal yacht | mood, I had always been worsted and therefore I 


Alberta. 
to me by Chief Engineer Thomas Scott, who entered 
the Navy in 1861; and the other by Engineer 
Captain Joseph Langmaid, who served from 1873 
to 1904, and, with Engineer H. Gaisford, wrote the 
Elementary Lessons in Steam Machinery and the 
Marine Steam Engine (1893). Of copies of the 
Engineer Officers’ Navy List, the British Museum 
Library has one ; the Admiralty Library none. 

At first sight, Navy Lists may appear to be 
dry-as-dust publications, but they are by no means 
so. Even the advertisements tell tales of the past. 
One of these refers to the Royal Naval Scholarship 
Fund, which has helped many of us when the educa- 
tion of our boys was a serious concern. Another 
tells of the Association of Retired Naval Officers 
(A.R.N.O.). This was founded on Trafalgar Day, 
1925, through the action of Vice-Admiral Francis 


One of my copies of the book was given | 





Wage Caulfield, C.B.E. Its object is to bring together 


wished to get a comfortable ship. It was all very 
well for Dr. Johnson to tell Mr. Perkins, when 
setting out on his travels, “ Get a smart sea-sick- 
ness, if you can.” The advice may have been right 
for the Southwark brewer, but one imagines that 
Johnson did not know much about the real thing ; 
which, after all, was one of the causes of Darwin’s 
ill-health. Then, too, Someone had come to the 
conclusion that I should make a passable husband, 
and though marriage was not practical politics 
just then, I had no desire, when the time came, 
to find myself as others had done, married one day 
and sent to the Antipodes the next. So it seemed 
advisable to get in a good spell of foreign service 
and hope for a home, or possibly, a shore, appoint - 
ment 

With these things in mind, I scanned the Navy 
List and my choice fell on the second-class battle- 


iship Barfleur, then on the China station and due 








The Mariner's Mirror, the quarterly journal of the | 
Society for Nautical Research. The articles were | 
by the late W. G. Perrin, the custodian of the | 
Admiralty Library, which contains some 2,000 issues | 
of Navy Lists, official and unofficial. My own | 
modest collection runs only to some 60 copies, the | 
earliest dated 1840, but I had others until the} 
national claim for paper for munitions led me to 
turn over some to the Boy Scouts. I cannot, of 
course, regret my action, but I confess I did not 
experience that thrill of patriotic fervour which 
must have been felt by the impulsive and generous 
bride who sent Lord Beaverbrook her set of new 
aluminium saucepans. I hope my Navy Lists, like | 
the lady’s pans, helped to win the Battle of Britain. | 
Besides my copies of Official Navy Lists, I have | 
the issue for ‘July, 1846, of The New Navy List and | 
General Record of Services of Officers, which has been | 
of much use to me; and, better still, two issues of 
The Engineer Officers’ Navy List and Handbook of 
Information for the Steam Branch of the Royal Navy. 
This was first published in 1867 by J. R. H. Spry, of 
100, Fore-street, Devonport, before the names of 
junior engineer officers were shown in the official 
lists. It was continued by Spry till his death in 
1872 and then by his widow till 1874. The editor 
of the List was Spry’s brother, Engineer (afterwards 
Inspector of Machinery) W. J. I. Spry, the author of 
The Cruise of H.M.S. Challenger, Life on the Bos- 





| over 3,000 and these records would not be complete 


| anything, there is no harm in joining hands with the 








Fic. 1. H.M. Batriesnre “ BARFLEUR.”’ 


all commissioned officers of the Navy and Marines 
for the purpose of mutual help after leaving the 
active service, and to assist the widows and depend- 
ants of its members. It now has a membership of 


if I did not acknowledge what I and others owe to 
Admiral Caulfield for his self-sacrificing labours. 
| Who initiated the much older body, the Royal 
Naval Benevolent Society, I do not know ; but 
few who have heard of its excellent work would 
connect it with its forerunner, the Amicable Navy 
Club, which 200 years ago used to meet in Wills’ 
| Coffee House, in Scotland Yard. The members 
were captains and among their objects was ‘‘ To 
maintain their Liberty as Subjects tho’ they be 
Officers in the Navy *; which goes to show that 
warrant officers, surgeons and engineers are not 
| the only classes of officers who have had to strive 
for recognition. 

To-day I use my Navy Lists for many purposes, 
but in 1898 I perused the official copy in the Sans 
Pareil for only one. Having served in the ship about 
a year, I felt sure that I should soon be moved to 
another sphere of activity and, though it is a good 
enough motto to be ready to go anywhere and do 





divinity that shapes our ends and indulging in 
the now popular pastime of planning. There were | 
several reasons for looking ahead. For one thing, | 





for re-commissioning. I addressed a request to 
the proper quarter and it was granted. I have no 
reason to regret my choice, for the ship was a ship 
of distinction and many of those with whom I 
served were either distinguished already or sub- 
sequently gained distinction. Though I chose my 
ship, needless to say I had nothing to do with 
choosing her officers; the Admiralty chose the 
admiral, the admiral the captain, and the captain 
the commander. I presume that the Admiralty 
also chose my chief, Fleet Engineer George Parsons, 
whom I recall with something like affection. 

After my efforts, it was no surprise to find myself 
appointed to the Blenheim for passage to Hong 
Kong. She and her sister ship, the Blake, were the 
finest cruisers we had at one time ; and, as flagship 
of Admiral Sir John Hopkins on the North American 
station, the Blake had been a show ship, tradition 
having it that even her bunker doors were polished. 
With many others going to the Far East, I joined 
the Blenheim at Chatham. After coaling and 
taking in stores, the ship left for Portsmouth, 
whence she sailed on July 7, 1898. I did not see 
England again until December 31, 1901. For the 
voyage out, the Blenheim was commanded by 
Captain (afterwards Admiral Sir) F. W. Fisher, 
known among his fellows as “ Uncle Bill.”” Though 
not a reformer like his brother, Lord Fisher, he 
had a decidedly original cast of mind and some of 
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his acts were not entirely regulated by the K.R. 
and A.J. The ship was very crowded and the 
voyage anything but a pleasure cruise. “ Joy 
through work’ might have been her motto, for it 
was evidently considered that occupation was best 
for us. As a divisional officer, I never before or 
afterwards mustered and inspected so many stoker’s 
jumpers, flannels, boot brushes, soap bags or ditty 
boxes. To guide us in our inspections, the captain 
supplied us with a series of notes. I have lost my 
copy, but one phrase ran: ‘ Men are not to have 
their flannels cut low or wear their hair long, as 
these are the signs of effeminacy and of a 
harlot.” 

The ship’s company must have included a goodly 
number of scalliwags for the captain’s clerk, Assist- 
ant Paymaster (now Paymaster Rear Admiral) H. G. 
Wilson, was kept busy writing out punishment 
warrants, some of which I heard read on the quarter 


deck. But some of the punishments, not recorded 
in any warrant, were of the Gilbertian order. 
Men found in possession of the property of 


others had to eat together in a “‘ thieves mess,” and 
at times a man could be seen walking the upper deck, 
holding aloft a boathook on the top of which was 
a stolen article. 

If we tired of seeing the quarter deck spread with 
bags and its railings festooned with hammocks and 


bedding and looking like a nautical jumble sale, the | 
engine room, in spite of its four beautiful sets of | 
| Sir Edward Seymour, whose flag captain was J. R. 


triple-expansion engines, was not very much more 
attractive. The two sets of engines to each shaft 
had been installed with the idea that, for economical 
speeds, one set only would be used. If the after 
engine was used more than the forward engine, the 
two would soon, of course, be out of line; while to 
use the forward set and disconnect the crank-heads 
and eccentric gear of the after set was almost im- 
practicable. So far as I know, both Blake and 
Blenheim always steamed with all four sets of engines 
and for ordinary speeds they were bound to be 
wasteful in steam ; but Fleet Engineer John Fielder 
had his own ideas and to us he seemed more con- 
cerned with the economy of coal than the economy 
of human labour. So down the torrid Red Sea we 
plugged with too little boiler power, the fans wearing 


|formed this part of the foreshore and also the | 
|elevation of 35 deg., against the usual 13 deg. to 





Fic. 2. MERCANTILE ANCHORAGE. 
themselves out, and stokers being hoisted on deck 
suffering.from the heat. 

Coaling at Port Said in the cool of the evening 
had been a bit of a respite, but it was a greater 
relief when we came to the coral strands and spicy 
breezes which had inspired the saintly Bishop Heber 
and could have a run ashore “* where every prospect 
pleases." Our stay at Singapore was brief. We 
turned northward and it was a fitting conclusion to 
the voyage for the good ship Blenheim to wallow 
amidst the confused sea of a typhoon and finally 
run aground on entering Hong Kong harbour. There 
was a slight delay before the then flagship Grafton 
arrived, but the day came when we recommissioned 
the Barfleur as flagship of Rear Admiral Charles 
Cooper Penrose Fitzgerald, with the Hon. Stanley 
Cecil Colville, C.B., as captain and Arthur Warten- 
sleben Ewart as commander. The last-named was 
succeeded, a few months later, by David Beatty, 
D.S.O0., the youngest commander in the Navy. 

From the photograph of the Barfleur, reproduced in 
Fig. 1 on the previous page, it will be conceded that she 
was a credit to her great designer, Sir William White. 
Sir John Hopkins, indeed, wrote to White of ** your 
most perfect design.” She was an excellent sea 
boat, she steamed easily, her accommodation was 
good, and her complement of about 630 was large 
enough for anyone. Her sister ship, the Centurion, 
which during 1898-1901 carried the flag of the 
Commander-in-Chief of the China Station, Admiral 


Jellicoe, is shown in Fig. 3, opposite, moored in the 
centre of the man-of-war anchorage in Hong Kong 
harbour. To the west of this part is the merchant- 
ship anchorage, shown in Fig. 2, above. In the 
foreground of the illustrations, from west to east, 
are the Hong Kong Club, the cricket ground, the 
Naval Yard, and the Army Ordnance Depot. Great 
engineering and building works have since trans- 


Kowloon area to the north. Among the ships in 
Figs. 2 and 3—again from west to east—can be seen 
one of the beautiful two-funnel Empress liners of 
the Canadian Pacific Steamship Company, the de- 
stroyers Fame and Whiting, the cruisers [Iphigenia 
and Endymion, the sloops Algerine and Phoenix, 


|the dispatch vessel Alacrity (really the Admiral’s 
| yacht), the gunboat Peacock, and three foreign men- 
of-war, Italian, German and French. The two 
housed-in ships are the receiving ship Tamar, for- 
merly a well-known troopship, and the Meeanee, a 
wooden screw ship of the eighteen-fifties, used as a 
hospital ship by the War Department. Hong Kong 
harbour in the past has been, and will be again, one 
of the busiest in the world, as it is one of the finest. 
During the years 1910-13, from my quarters in the 
Naval Yard, I saw it in all its aspects, bustling or 
peaceful in the sun, and almost deserted and swept 
by a raging typhoon. 

The Barfleur that I knew was the third ship in 
the Navy to bear that name. The first, 
ship, was built at Deptford in 1697; the second, 
mounting 98 guns, was launched at Chatham in 
1768. Together these two ships had a dozen 
battle honours. The third was also built at Chat- 
ham, her sister ship, the Centurion, being con- 


a 90-gun 


structed at Portsmouth. The ships had been 
specially designed for service on the Pacific and 
China stations and were wood-sheathed and 
coppered. They were 360 ft. long, 70 ft. beam, and 


of 10,500 tons displacement, the maximum draught 
being about 26 ft. The engines for both vessels 
were made by Scotts’ of Greenock. Like most of 
the ships built about 1890, they had single-ended 
cylindrical boilers, supplying steam at a maximum 
pressure of 155 lb. per square inch to triple-expan- 
sion engines. On trial, with open stokeholds, the 
horse-power in the Barfleur was about 10,000; 
with 1-4 in. of air pressure, about 13,000. The 
highest speed was 17-5 knots. The Barfleur had 
the usual installations of pumping plant, distillers, 
compressors, and electric generating plant, but 
no hydraulic or refrigerating machinery. 

Much of the interest in the ships lay in the main 
armament of four 10-in, 29-ton guns, mounted in 
two barbettes of unusual design, giving a maximum 


15 deg. The guns could be loaded on any angle of 
training, but not at all elevations. Inside the 
circular armoured redoubt which protected the 
lower part of the gun platform was a circular steel 
structure carrying the barbette roller-path, and 
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inside this a circular ammunition hoist, 4 ft. 3 in. | 
in diameter. The guns were protected in front, | 
on top and on the sides by a 6-in. shield, but were | 
open to the rear. The barbettes could be trained | 
either by steam or by winches worked by 12 men. | 
Electric motors were used to some extent. The} 
projectiles weighed 500 Ib. each. Besides the 10-in. | 
guns, the Barfleur had ten 4-7-in. Q.F. guns, eight | 
6-pounders, and twelve 3-pounder Hotchkiss guns. | 
Though the total muzzle energy of the ship was| 
only 67,670 ft.-tons, as compared with the| 
159,610 ft.-tons of the Royal Sovereign of 1892 and | 
the 178,720 ft.-tons of the Canopus of 1900, the 
design of the Barfleur and Centurion appealed to 
some naval officers, and Admiral Sir 8S. M. Eardley- | 


| 
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Metallography of Magnesium and iis Alloys. By W. 
BuLIAN and E. FAHRENHORST. Translated from the 
German by the technical staffs of F. A. Hughes and 
Company Limited, and Magnesium Elektron Limited. 
London : F. A. Hughes and Company Limited. 
{Price 15s. net.) 

In December, 1940, a translation from the German 

of Magnesium und seine Legierungen, a work com- 

piled by Dr.-Ing. A. Beck, was published by Messrs. 

F. A. Hughes and Company, Limited. The book, 

entitled The Technology of Magnesium and its Alloys, 

was intended as, and has indeed fully proved to be, 


Wilmot wrote: “In the Centurion and Barfleur | an informative guide to engineers and metallurgists 
we have a type which will, I believe, be highly | engaged in the production, working and fabrication 
commended by naval officers. All the attributes | of magnesium and its alloys. Those who know 
necessary for an efficient fighting ship are present, | and are using this book, we feel sure, will welcome 





and the instrument is in due proportion to the 
human faculty which has to wield it. There must 
be a point at which this ratio is disturbed Mech- 
anical science, pushed on by the exertions and talents 
of a few, may outstrip the capacity of ordinary 
intelligence and what is successful experimentally 
when no disturbing elements come into play may 
fail under the more searching conditions of war. 
We, in common with all nations, appear to have 
gone too far in the production of monster ships and 
guns, and I trust the reaction, that must always 
follow such excesses, will lead to a great increase 
in the number of what for the moment we term 
second-class battleships.” It is a sufficient comment 
on these views to remark that no “ second-class ” 
battleships have since been constructed, while the 
human faculty seems able to wield any instrument 
which science and engineering can produce. 


(T'o be continued.) 





THE INSTITUTION OF OHEMICAL ENGINEERS.—Arrange- 
ments for the 1945 associate-membership examination of 
the Institution of Chemical Engineers have now been 
completed and particulars regarding this and the neces- 
sary application forms may be obtained from the honorary 
registrar of the Institution, 56, Victoria-street, London, 
8.W.1. Intending candidates should note that com- 





pleted application forms are returnable by December 1. 





a new translation from the same source, namely 
the technical staffs of F. A. Hughes and Company 
and Magnesium Elektron, Limited, of a work pub- 
lished in 1942, entitled Metallographie des Magne- 
siums und seiner technischen Legierungen. The 
authors are Messrs. Walter Bulian and Eberhard 
Fahrenhorst, of the Wintershall A.-G. The book 
deals principally with the two main groups of indus- 
trial magnesium alloys, namely, those containing 
aluminium—which consist essentially of the ternary 
magnesium-aluminium-zinc alloys, and materials 
free from aluminium, which include the binary 
magnesium-manganese alloys. Like other books of 
its type, the present volume deals first with such 
matters as polishing and etching technique and pri- 
mary crystalline forms and the effect of alloying 
additions and impurities. The authors then proceed 
to a detailed examination of the two main groups of 
magnesium alloys. The chapter on the alloys .of 
magnesium with aluminium and zinc is particularly 
exhaustive ; it deals effectively with the structures 
of die-cast billets, extruded material, sheets, forg- 
ings, sand castings and pressure die castings. The 
illustrations consist entirely of reproductions of 
microphotographs, all of them of high standard, the 
German authors stating that as the equilibrium 
diagrams were given in Dr. Beck’s work it was not 
considered necessary to include them again. The 





| translators have acquitted themselves well in their 
difficult task and, as there is little reference to works 
of origin other than German, they have added a 
bibliography of references to recent non-German 
works on the subjects dealt with. 





| Preisausschreiben der Culmann-Stiftung, 1941/1942: 
Zusammenfassung der Preisarbeiten in Statik, 
Massivbau, Stahibau. Zirich: A.G. Gebr. Leemann 
& Company. 

Tue Culmann Foundation was established in 1886 

to foster the development of civil engineering, par- 

ticularly statics and structural engineering, by 

giving prizes for essays on set subjects. For 1941-42, 

the following subjects selected in reinforced con- 

crete were (1) the analysis of: the combined action 
of arch and superstructure in bridges, and (2) the 
investigation of the influence of the percentage ratio 
of reinforcement in slabs and T-beams on the cost. 

The structural-steel subjects were (3) the establish- 

ment of the economic limit of the span of lattice 

girders and compound girders ; and (4) a report on 
recent experience in the welding of structural steel. 

This booklet contains the summaries of eight essays 

on subjects (1) to (3) only, no essay having been re- 

ceived on subject (4). Subject (1) was treated in 
greater detail in a previous publication of this series 

(No. 13), issued by the Institute for Statics of the 

Ziirich Polytechnic and reviewed on page 123, ante. 

Regarding subject (2), a number of diagrams, based 

on the ratio of cost of steel per ton to cost of concrete 

per cubic metre, indicate that the total cost of a 

reinforced-concrete slab and beam varies com- 

paratively little within a wide range of percentages. 

The establishment of an economic limit between the 

lattice girder and the compound girder is not easy. 

The dividing line is subject to large variations, 

depending on the individual circumstances of the 

job and particularly on the load, the depth available, 
and the ratio of cost of labour to that. of materials. 

One of the essays arrives at the conclusion that, for 

a single-track railway bridge, with a total load of 

approximately 2-5 tons per foot, the limit is between 

80 ft. and 115 ft. The essays do not give complete 

solutions of the subjects dealt with, but they con- 

tain valuable contributions and should stimulate 








further investigations. 
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FLOATING CONCRETE BRIDGE AT 
HOBART, TASMANIA. 


In the issue of Encrveerine for April 7, 1944, vol. 
157, page 275, a short description was given of a floating 
concrete bridge spanning the River Derwent between 
Hobart on its western bank and Bellerive on its eastern 
bank, the Hobart alluded to being the capital city of 
Tasmania. At the time that article was written no 
photographs were available but, through the courtesy 
of the Agent General for Tasmania, Australia House, 
Aldwych, London, W.C.2, we are now able to supple- 
ment the description by the @exr reproduced 
in Figs. 1 to 6, on page 310. It will no doubt be 
remembered that the bridge is of unusual design, since 
it consists of two floating sections which together form 
a horizontal arch having its crown up-stream. The 
two sections are coupled by a single pin at the centre 
and to each abutment by a similar pin, so that, as the 
load is imposed on the arch by the river current, the 
structure is comparable to a three-pin arch bridge laid on 
itsside. The eastern end has a shore abutment, the west- 
ern abutment being at the base of a steel lifting span which 
permits the passage of vessels up and down the river. 

The general view, Fig. 1, which is one looking to 
the eastern bank, shows very well the curve of the arch 
and the situation of the lifting span. The actual float- 


The general design of the lifting span is shown in 
Fig. 6, the span itself being raised slightly above its 
lowest position as will be evident from the situation of 
the roadway relative to the concrete approach span, 
joining the inshore tower to the bank, visible on the 
right. The roadway in the lifting span structure is, 
of course, of the same gradient as the approach span. 
The lifting span is of more or less conventional design, 
but data on span and height of lift are not available. 
The bridge was officially opened for traffic on January 1 
of this year. References to its design and construction 
will be found in the earlier article referred to above, 
but it may be stated that the object of the arched form 
and the rigid sections was to avoid the necessity for 
guys or stays from the shore, a conventional pontoon 
bridge in a river with a fairly strong current always 
ae to sag downstream if it is not partially anchored 
by such guys. 





FULL EMPLOYMENT IN BRITISH 
SHIPYARDS.* 


By A. Murray Srepuen, M.C., B.A. 
(Concluded from page 295.) 





ing portion of the bridge is 3,168 ft. long, measured 
along the arc, the total length, including the lifting span | 
and the western ap h span, being about 4,000 ft. 

The width of the bridge is 40 ft., this dimension giving 
a roadway 30 ft. wide for vehicles, a footway 6 ft. 6 in. 
wide for pedestrians and space for a water main, which 
it is proposed to install later for the supply of Bellerive 
from Hobart. The freeboard to the top of the parapets | 
of the floating portion is 4 ft. 6 in., but a protective | 
screen with its top 9 ft. above the water level is pro- 
paps oe satel o> geeee Se tetany Sep re = 
bad weather. The 12 pontoons, which make up each 
of the two sections, are connected rigidly together, 
each section being a single structure and not an 
assembly of pontoons having individual freedom of 
vertical movement as is the case with the more con- 
ventional type of 7 bridge. That each section is 
a complete structure will be evident from Fig. 2. The 
pontoons were assembled away from the site and the | 
two sections were nested one within the other in a bay | 
of the river for convenience until they were required | 
to be towed to the site. In Fig. 2, the operation of | 





separating the sections is just commencing, the move- | time industries of this country to such an enfeebled | 5. Repair work as percentage of | 


ment being effected by tugs and other light vessels | 
attached alongside the section concerned. 

A further stage in the transport to the site is shown | 
in Fig. 3. Apparently the section concerned is being 
moved away from its site, since the lifting span is 
visible in the background but this effect is due to 
the manceuvring of the curved sections into position. 
Briefly, the procedure was as follows. The sections | 
were towed into position and their “centre” ends | 
attached to a buoy moored approximately in mid- | 
stream. They were then turned round this point as 
on a hinge until the shore ends were at the respective 
abutments and could be secured in place. The sections 
then resembled, as it were, two curved jetties extending 
into the river with a gap between them, and the next 
step was to manceuvre them, using the abutment pins 
as hinges, until the gap was closed and the central 
connecting pin could be driven home. This closing 
operation was effected partly by a steel cable between 
the two sections tightened by the winch of a tractor 
as required and partly by the tugs and river craft 
“ nosing ” the sections into line. Naturally, the whole 
operation was of considerable difficulty since the river 
current had to be contended with, as well as strong 
breezes from the sea, which tended to cause drifting of the 
sections. The linking up, however, was successfully 
accomplished, the central connecting pin, 13 in. in dia- 
meter, being shipped without much trouble through 
the three lugs, one on one section and two on the other, 
which projected from the opposing faces of the central 

ntoons. 

The method of connecting the shore ends with the 
abutment is shown in Figs. 4 and 5. It will be evident 
from both these views that the connection in each 
case is made by means of a stiff girder triangular in 
plan, the base of the triangle being flexibly attached 
to the end pontoon at two points and the apex being 
secured to the abutment by a single pin. The links 
thus formed permit vertical movement of the floating 
arch, due to rise and fall in the river level, the imme- 
diate approach to the floating — being by means 
of steel gangway-type spans which also respond to 
the movement. The eastern, or Bellerive, abutment is 
shown in Fig. 4, a concrete structure being built on 
the river bank to take one end of the gangway above 
the connecting link, although the gangway was not in 
place when the photograph from which Fig. 4 has been 
reproduced was taken. The western abutment, on the 


base of the off-shore tower of the lifting span, is shown 





in Fig. 5, this base being a heavy re-inforced concrete 
structure. 


Arter all that has happened, should not the trade 
routes from which the Axis countries have tried to 
oust us be restored to us and to our Allies? Should 
not their ocean-going shipping and their shipbuilding 
activities be banned? The total prohibition of Axis 
building and owning of ocean-going ships could not be 
termed a vindictive measure of oppression, but merely 
a reasonable precaution against future war, easily 
formulated and enforced. This would do more than 
restore the balance which the German aggression 
began to upset early in the century. 

Britain will have before her, in the next few years, 
the opportunity to increase one of her largest exports, 
to find employment for seamen and to find employ- 
ment in the shipyards, if she can ensure the opportunity 
of employment for a larger British mercantile fleet. 
After the last war, so far as shipping was concerned, 
Britain certainly lost the peace after winning the war, | 
and lost it in no uncertain fashion, as the figures show. | 
Before 1914, the British proportion of the world fleet | 
was 41-6 per cent., and, 25 years later, 26-4 per cent. 
Another peace like the last one would bring the mari- | 





condition that our chances of surviving a third war | 
would be faint. 
If the opportunity came to British shipping to | 
expand its fleet, could it be taken ? Most of the recent | 
comments have been to the effect that the existing | 
financial resources of the industry would not be suffi- | 
cient even to replace the losses, much less to expand. | 
Years of cut-throat competition on most trade routes, | 
the inability to insure against losses for the post-war | 
cost of replacement, and the serious depreciation in | 
the value of money during the war, have all been| 
contributory causes—all of them quite beyond the | 
control of the shipowner. Clearly, additional finance 
will be needed, even to cover the replacement of losses 
only. It would be no more than justice to British | 
shipping, after the difficulties and trials from which it | 
has suffered, to offer it cheap finance for rebuilding, 
and by that is meant a banking policy of really cheap 
interest, with specially favourable terms for ship} 
mortgages ; for ships are much more easily realised | 
assets than lands, buildings or even machinery. 
Shipbuilders, too, have reason for disquiet in the 
matter of finance for the future. They are at present | 
working through what is virtually a wasting asset— 
the temporary great demand for ships. The day will 
come when this asset will have been largeiy worked 
off, and meanwhile the finance, which they would 
normally have put by in the process, has been largely 
swept away by Excess Profits Tax. This applies to 
the whole industry, but with particular force to firms 
and groups with low profit standards due to lack of 
demand in the standard years. Approaches by indi- | 
viduals‘and by groups to the Board of Inland Revenue 
for a tangible recognition of this hardship have, up 
till now, fallen on deaf ears. This is a point which 
may well have repercussions later in relation to the 
degree of employment that such firms will be able to 
ive. 
. That sales of new ships to foreign owners have at 
times been a valuable export from this country is 
shown by the peak figure of 19,435,016l. reached in 
1930, while in 1938 this had declined to 6,468,6571. In 
1909-13, on the average, 22 per cent. of the British 
launchings were for export, while this had fallen to 
4-9 per cent. and 14-3 per cent. in 1937 and 1938. 
Put in another way, the British share of the world 
export market in merchant ships had fallen from some- 





* Presidential address delivered to the Institution of 
Engineers and Shipbuilders in Scotland at a meeting held 
in Glasgow on October 3, 1944. Abridged. ! 








thing approaching 100 per cent. at the end of the last 
century, to 7-5 per cent. in 1937 and 19 per cent. jn 
1938. Where had it gone to? Quite obviously 
mostly to the Northern European nations, who did 
81 per cent. of the world export business in new ships 
in 1937 and 68 per cent. in 1938. 

Now, some of these nations export to us considerable 
quantities of agricultural produce and raw materials 
while we have sacrificed most of our foreign investments 
and must export to live. The time has come when we 
must use our position as the world’s largest importer 
to make bargains to favour our exports. The test of 
success of our diplomacy of the future should not only 
be the conclusions of trade agreements, but the achieve. 
ment, by diplomatic means, of certain trade under. 
takings which need not necessarily be put on paper, for 
instance, to arrive at some agreement with any of these 
countries that she limits her export of new ships to 
some reasonable figure. 


TaBLE I.—Shipbuilding and Ship Repairing: Census of 
Production Figures.* 
































1930. 1924. 1907 
Value of | Value of | Value of 
Output. | Output. | Output 
Millions.| Millions.| Millions 
1. Shipbuilding and ship repairing 
—excluding marine engineering 
(official census figures) .-| 57. 51. 
2. Marine engineering done by ship- $71. 
building trade (official census 
ures) .. wd ee. --| 18. 154. 
3. Shipbuilding and marine engi- | 
neering in Northern Ireland, | 
and shipbuilding and ship-re- | 
done in Admiralty | 
jockyards and by public and 
harbour authorities (not in- 
cluded in official census figures) a i a 6d. 
Totals .. - --| 80%. 74i. 431. 
4. Value of repair work included in 
totals above :— 
(@) Official census figure for 
private firms—included in 
1 and 2 ss se --| 186-38. 16-2i. 8-41 
(>) Estimate of repair work in- | 
eludedin3 .. aes ft *& | & 21. 


a Soe de 
| 17-30. | 18-28. | 10-41 


total output 21-6 | 24-6 | 24-2 


‘| 





TABLE II.—Repair Work and New Work.*t 
































— | :907] r920| 1905, 1027 1928. 1920, 1990, 1931 
| | | | 
New work ..| 50 | 71 58 65 77 S44 76 31 
Repair work | 9 | 23| 34] 35| 39] 46/ 39 23 
Totals ..| 59 | 94} 92/ 100 | 116 | 130 | 115 4 
Repair work | | 
as percent- | 
age of totals| 15 | 24) 37 35 | 34] 35] 34] 43 

















* Reprinted by permission from a paper by J. Patton, Trans 
N.E. Coast Inst. Eng. & Shipbldre., 1932-33, vol. 49, page 148. 

+ Index figures (based on wages totals). Taking 1927 as 
100, all other figures are on a strict index relationship with the 
figure for that year. 


There are signs that Government policy may be more 
realistic after this war than after the last ; for instance, 
firstly, the White Paper on full employment, secondly, 
the reforms at the Foreign Office—though these are 


| only beginning and have a long way to go before they 


can produce much effect—and thirdly, the Chancellor’: 
new outlook on depreciation. In the past, allowances 
for depreciation have never been sufficient to encourage 
the replacement of old plant and ships by new plant 
and ships and the promise that, in the future, 20 per 
cent. will be allowed for depreciation in the first year 
should give a considerable inducement to the earlier 
provision of more up-to-date equipment. But the 
disposal of old ships is a problem which can hardly be 
left where it is. Would it not pay this country to 
prohibit the export of really old ships and to keep 
them either for scrapping or as a strategic reserve ? 
The old argument that it paid Britain to sell old ships 
to foreign nations, because in doing so we induced them 
not to build new ships with which to compete against 
us, can hardly convince many people nowadays. It 
may well be argued, in fact, that the effect in the long 
run is the opposite. 

Even if we take the most optimistic view and assume 
that Britain’s share of world shipping is restored to a 
very much higher proportion than it was in 1939, with 
British shipowners all building at home ; that a reason- 
able naval replacement programme is kept alive ; and 
that British shipbuilders succeed in attracting a fair 
amount of foreign orders ; it is difficult to see how the 
large numbers of men temporarily attracted to the 
shipyards and repair shops for war-time needs could be 








a aha one oe of Oe ee ae ae ee ae oe 





Lips 


ble 
als 
nts 
‘ter 
, of 
nly 


er. 
for 


to 





OcT. 20, 1944. 


ENGINEERING. 





395 








— 


maintained in full employment. It should be remem- 
pered that, after the reconstruction period, the propor- 
tion of newer ships will be high and that, therefore, 
replacements will be fewer. Take one aspect alone, 
that of repairs. It is not always realised that in 1938 
almost one-third of the men employed in the industry 
were on ship repairi Tables I and II, opposite, 
show the importance of this side of the industry. The 
number of men on repairs has now been vastly increased 
and it is obvious that one cannot hope to find work on 
repairs, after the reconstruction period, for all of the 
very large number attracted to ship repairing in war 
time. In a few years’ time, when many new ships are 
running, there will not be so many lame ducks to keep 
repairers busy. 

Even on new shipbuilding work, it is difficult to see 
how, after the war losses have been replaced, there can 
be sufficient demand for new ships to keep the present 
jabour force fully employed, even allowing for the 
release of those only temporarily in the industry. The 
industry is obviously swollen just now and will have to 
be deflated somewhat. This makes it all the more 
important for every effort to be made to ensure that 
the industry should be maintained in as healthy a state 
as ible, with the maximum of regular work that can 
be found for it. The most important factor in achieving 
this end will be the efficiency of the shipbuilding 
industry itself. Only by an unrivalled efficiency can 
this industry hope to maintain a large force of men in 
employment at a good standard of living. Shipbuilding 
is, to a very large extent, an exporting industry, and 
the standards of wages and of living in this country are 
high ; therefore, there is no other way of maintaining 
at one and the same time a high standard of living and 
a large measure of employment than by such a degree 
of efficiency as will make our ships as economical, both 
in first cost and in running cost, as those produced by 
any of our competitors, even with lower standards of 
living then ours. The inauguration of the British Ship- 
building Research Association and also of a Turbine 
Research Association shows that the shipbuilding indus- 
try is making every effort to secure that its products 
shall be as up to date as the aid of scientists can make 
them. These are two of the considerable number of 
steps which have already been taken; but there are 
others which can and should be taken, some probably 
not until after the war. 

The organisation of the industry is very complete 
and very active, and can show a remarkable record of 
co-operation with the Government and the trade unions 
in this war. It has pioneered in the development of 
collective bargaining and conciliation machinery, and 
many years ago introduced an independent chairman 
into the final stage of its conferences with the trade 
unions, a step which some other industriés have since 
followed. Every effort is being made to safeguard the 
future and negotiations have been proceeding with the 
shipowners for a considerable time to try to evolve a 
scheme for the regulation of orders for ships in the 

-war period. 

In the last generation, British shipbuilding suffered 
such a decline that it was within measurable distance 
of being too weak for its task. Providence, within this 
generation, has given us the opportunity of redeeming 
some of the mistakes which were made. Let us hope 
that this opportunity will not be missed. The key-note 
of our forward looking in the shipbuilding and ship 
repairing industry should be the co-operative effort 
based upon a full knowledge of the economic problems 
of an industry that has many unique features. The 
story of British shipbuilding in war-time has yet to be 
told, but it will be told one day, and will be a revelation 
to many. The industry’s achievement would never 
have been possible had it not been for a co-operative 
effort on a gigantic scale on the part of everyone in the 
yards. The same spirit is required in the years ahead. 





“ BRITISH-AMERICAN TRADE”: ERRATUM.—We regret 
that, in the article on “‘ British-American Trade,’’ on 
page 272, ante, the figures quoted for the balance of trade. 
and for the distribution of United States overseas trade 
in 1938, were inadvertently given as being £ sterling, 
instead of U.S. dollars. 





THE BRITISH ASSOCIATION.—The major portion of the 
current issue of The Advancement of Science (vol. 3, 
No. 9), published by: the British Association, Burlington 
House, London, W.1, consists of the report of the Com- 
mittee on Post-War University Education. Although 
this report has already been published in separate form, 
the present issue contains a number of additional articles, 
including ‘‘ University Education: an Historical Retro- 
spect,” by Dr. Maxwell Garnett, chairman of the Com- 
mittee ; ‘“‘ A Project for the Organisation of the Exchange 
of Appointments between Professors,” by Mr. L. E. 
Genissieux ; and “The Museum in Modern Society,” 


by Dr. Alma Wittlin and Professor Sir John Myers. 
Other articles deal with “‘ Science in the U.S.8.R.,” by 
Mr. Alexander Fersman, and “ The Organisation of the 
British Association,” by Dr. O. J. R. Howarth, secretary 





The price of the issue is 5s. 


of the Association. 


NOTES FROM NORTH AMERICA. 


Post-wak aviation activities continues to be one of 
the most interesting engineering subjects in North 
America. The United States Civil Aeronautics Ad- 
ministration is completing a report to be submitted 
soon to Congress, recommending a 1,000,000,000 dollars 
airport construction programme. The plan calls for 
2,900 small runways, for private and local use, to cost 
370,000,000 dollars, and 100 large commercial-type 
airports, for use in domestic airline operation, to cost 
630,000,000 dollars. The report is being based on a 
survey made at the request of Congress. The small 
fields would include two groups—unpaved runways from 
less than 2,500 ft. to 3,500 ft. long, and 300 ft. wide, 
with at least two per airport, and paved runways, 
2,500 ft. to 3,000 ft. long. The commercial ports would 
all be paved, and are classed according to three lengths, 
those 3,500 ft. to 4,500 ft., those 4,500 ft. to 5,500 ft., 
and those 5,500 ft. or longer. At all the airports with 
paved runways, the runway strip would be 500 ft. wide 
with a paved centre portion 100 ft. wide if the field is to 
be used for day-time operation only, and 150 ft. wide 
if used also for night operation. Those for commercial 
use would have a paved strip 200 ft. wide if intended 
for landing on instrument flying. The proposed pro- 
gramme would nearly double the existing 3,086 air- 
ports in the United States, of which the Civil Aero- 
nautics Administration proposes improvements for 
1,625. Only 286 cities have been certified as airline 
stops to date, though 1,827 cities are designated as 
needing airports. The new airfields are expected to 
serve 5,000 nearby communities also. The National 
Aeronautic Association is advocating a similar pro- 
gramme, with additional provision for 100 intermediate 
flight-stop strips adjacent to highways, and for air 
harbours with facilities for fuelling, servicing and storing 
float-type planes. The Civil Aeronautics Administra- 
tion objects to highway flight strips in the belief that, 
except for long stretches between cities in the western 
part of the United States, land facilities should be near 
population centres, and because, also, single runways 
are considered undesirable because they necessitate 
cross-wind landings.. Some airport legislation has 
already been introduced in Congress. One pending 
bill provides 100,000,000 dollars a year for ten years for 
airport construction with Civil Aeronautics Administra- 
tion approval, the states or local government to pay half 
the total cost. 

Still struggling against manpower shortages and other 
problems, the United States steel industry, early in 
August, was able to maintain the steel output at 97 per 
cent. of the rated capacity, although it had been pre- 
dicted that the rate would drop to 93 per cent. or less 
in the summer. The War Production Board consider 
that the raw steel rate in the final quarter of this year 
may sag to 94 per cent. or 95 per cent. of capacity, due 
to a shortage of 50,000 workers. In some quarters it 
was doubted whether this decline would take place in 
view of the excellent job that has been done to date 
despite serious production difficulties. It was said 
that, except for one week in July, the ingot rate has 
been above 96 per cent. of capacity ; but it is pointed 
out that, were the war in Europe to end suddenly, the 
rate would drop because of reductions and cancellations. 
No one in the industry, however, is placing any confid- 
ence on the speculation that there may be an early 
defeat of Germany. Steel orders placed with American 
mills early in August were in as great, if not greater, 
volume than late in July. Many items which had been 
promised for certain shipping dates have been pushed 
back on the schedules because of the urgency of war 
orders, the major item in this category being railroad 
rails. It now appears, according to trade reports, that 
even with the new allotment on rails, the American 
railroads will not get the tonnage which they originally 
anticipated. Plates were in heavy demand and hot- 
rolled sheets were being sought as actively as in the last 
few weeks. Orders have been placed for bolted storage 
tanks to be used overseas, and this is expected to take 
substantial tonnages of hot-rolled sheets ; also, it was 
said, sheet orders have been augmented by the placing 
of contracts for ammunition-boxes and electrical items. 
The galvanised-sheet market was said to be so tight 
that delivery dates have been extended. 

In a letter to Mr. Donald M. Nelson, until recently 
chairman of the War Production Board, Mr. Willard H. 
Dow, president of the Dow Chemical Company, at 
Midland, Michigan, outlined what he considered to be 
an extremely grave problem facing the magnesium 
industry in the United States. Mr. Dow, who is one 
of the leaders of the American chemical industry, 
circulated his letter to the engineering Press. An 
abstract of this letter is given below because it is con- 
sidered a timely, although perhaps a prejudiced picture 
of the magnesium industry in the United States. ‘‘ The 
facts are very simple and almost speak for themselves. 
When the war opened, the Dow Chemical Company 
was the sole American producer of magnesium and had 
been for some years, for the reason that no other com- 
pany cared to take the risks and the losses of carrying 





on an industry which, although not new, was unde- 
veloped. It is not necessary for me here to repeat the 
efforts of the Dow Chemical Company to interest the 
Government in e ing an industry which we in our 
company believed would be vital, both in war and in 
peace. The Government eventually, through the 
Defense Plant Corporation, expanded the industry 
from the 18,000,000 Ib. a year which Dow was pro- 
ducing early in 1941 to a rated capacity in excess of 
600,000,000 lb. a year. Recently the War Production 
Board made a series of cut-backs, reducing the pro- 
duction to approximately 300,000,000 lb. a year. We 
are not informed concerning the reasons which moti- 
vated the selection of concerns to be cut back, but 
apparently the selection was influenced more by man- 

wer than by costs of production. There is already a 

rge stock pile, running somewhere in the neighbour- 
hood of 100,000,000 Ib. If the present rates of pro- 
duction be maintained, a stock pile of stupendous 
proportions may be accumulated. If, on the other 
hand, production be cut to consumption or below, the 
industry will be on a skeleton basis. In either case, we 
are threatened with the possible destruction of a vast 
potential industry. As matters now stand, the industry 
is entirely capable of supplying all possible needs of 
the Government, either for domestic use or for export, 
and the stock pile is of such proportions as to give 
ample insurance against any kind of shortage. There- 
fore, as far as the needs of war are concerned, there is 
no longer any reason to keep the magnesium industry 
under any form of control or allocation. The 
uses of magnesium in the war have been impressive. 
The metal has proven itself. But as yet there has not 
been the opportunity to promote the peace-time use of 
the metal. The nation has, I believe, a great industry 
in the making, and if the industry now had the oppor- 
tunity, it could go ahead developing markets for peace- 
time consumption and in so doing would be developing 
opportunities for the employment of our boys (military 
personnel), as and when they return to civilian life. 
Every day that the Government now delays in freeing 
the industry means a greater delay later on in providing 
employment. The case is clear, and I would respect- 
fully suggest that it is the plain duty of the War 
Production Board to remove at once all controls from 
the industry and to permit it to function as a private 
industry. Such a course would save the people money, 
because the Government could buy magnesium on a 
competitive basis. Also, and of greater ultimate 
significance, there would be the opportunity for the 
industry to get on a self-sustaining basis and be ready 
to meet both the opportunities and the responsibilities 
of the peace. If this nation is to continue to have a 
magnesium industry, it will at some time have to be 
allowed to stand on its own feet. The time, I submit, 
is now.” To date, no action has been taken by the 
Government to follow Mr. Dow’s suggestion. : 

Class I railroads in the United States had a net 
railway operating income in June, 1944, before charging 
interest and rentals, of 99,821,701 dols., as compared 
with nearly 109 millions dols. in the corresponding 
month of 1943, according to the reports filed with the 
Bureau of Railway Economics of the Association of 
American Railroads. This was the thirteenth conse- 
cutive month in which the net earnings showed a 
decline. The operating revenues for June, 1943, 
and June, 1944, were 747,325,321 dols. and 799,475,422 
dols., respectively—an increase of more than 50 million 
dols.; but the corresponding totals of operating 
expenses amounted to 451,917,674 dols. and 518,466,530 
dols., showing that this improvement in revenue was 
more than absorbed by the greater cost of operation, 
During the first six months of 1944, the gross operating 
revenues were 4,636 million dols. in round figures, 
compared with 4,346 millions in the first half of 1943, 
an increase of 6-7 per cent. ; but the expenses rose from 
2,630 million dols. to 3,078 millions, an increase of 
17 per cent. Taxation amounted to 908} millions in 
the first six months of 1943, and nearly 910 millions 
in the period January-June, 1944, These railroads, 
which aggregate 228,723 miles of track, were able to 
pay an average dividend of only 4-37 per cent. for the 
twelve months ended June 30, 1944, whereas, for the 
previous year they had paid, on an average, 6-09 per 
cent. 





BERYLLIUM-COPPER ALLOY FOR INSTRUMENT SPRINGS. 
—In an article contained in a recent issue of the Journal 
of Scientific Instruments, Dr. L. B. Hunt describes the 
physical properties and applications of the Mallory 73 
beryllium-copper alloy, which contains 2 per cent. of 
beryllium, 0-5 per cent. of cobalt, and 0-1 per cent. of 
silicon. When heat-treated the alloy has a high elastic 
limit and a relatively low elastic modulus and is par- 
ticularly suitable for the manufacture of springs for 
instruments, including flat or cantilever springs, helical 
springs, hair springs, corrugated diaphragms, flexible 
bellows and Bourdon tubes. The alloy is worked while 
in the soft condition and is then heat-treated to produce 
the desired mechanical properties. 
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THE NATIONAL INSTITUTE OF 
AGRICULTURAL ENGINEERING. 


Autnover the Askham Bryan experimental work- 
shops and farm of the National Institute of Agricultural 
Engineering, of which some particulars were given 
on page 292 of our last week's issue, went into effec- 
tive operation only in 1942, a series of “ open days ” | 
during which users and makers of agricultural machin- 
ery could inspect the .premises and see something | 
of the work being carried on, were arranged in the | 
following year. A similar procedure, constituting | 
the second annual inspection, was followed this year, 
the open days being from October 3 to 7. The Insti- 
tute has collected a large amount of agricultural | 
machinery which was available for inspection, the | 
various types being conveniently arranged in groups. 
The extent of the display may be indicated by the fact 
that some 18 makes of plough were on view, together | 
with large numbers of cultivating and market-garden 
implements, potato planters, lime spreaders, balers, etc. | 
A section of the display was devoted to imported | 
implements, chiefly from the United States. In many 
cases these machines would not be applicable to British 
conditions, but the possibility of inspecting them is | 
of value as they may suggest procedures or construc- 
tional methods which might be utilised. 

The variety of the machines shown, and the ingenuity 
of many of them, may suggest that all possible arrange- 
ments of cultivating and harvesting machinery have | 
already been tried and that there is little scope left 
for the inventive ability of the mechanical engineer. 
This, however, is far from being the case. From the 
point of view of this country, in particular, with its 
many relatively small mixed farms, the development 
of effective many-purpose machines of moderate cost 
still offers a wide field for research and design. Even 
in the main operations, for which generally agreed 
methods have been adopted, there is much room for 
development and improvement. As an example, in | 
tests of a standard American potato digger, it was | 
found that 84 per cent. of the crop was dug un- | 
damaged and 5-4 per cent. damaged. The percentage 
undug was as high as 7-2, and 1-7 per cent. of ware | 
(saleable size) and seed potatoes was reburied. The 
same percentage of chats (small unsaleable sizes) was 
also reburied. In view of the absence of any reasonably 
regular arrangement in the individual units constituting 
a potato crop, these figures are no doubt satisfactory for 
mechanical digging, but from an engineering point of | 
view, it may be practicable to aim at a higher efficiency | 
of recovery. 

It was clearly not possible for the Institute to 
arrange demonstrations showing every aspect of its | 
work during the open days. Apart from questions of 
staff and space, much of this is seasonal, and spring 
operations obviously cannot be staged in October. The 
first demonstrations listed in the catalogue issued con- 
cerned sugar-beet cultivation. Sugar beet has now 
become an important crop in the rotation of British | 
farming, although it is not many years since it was | 
considered that it could be successfully cultivated 
only under Continental conditions. Its introduction 
into this country, which has been so successful that 
the whole of the present domestic sugar ration is 
now supplied by the home product, does not owe 
anything to mechanisation; it was brought about | 
by subsidy and a guaranteed market. No doubt in | 
an era of rising wages, beet may continue to be grown 
on the present scale, if its cultivation is encouraged 
by external assistance, which means public money, | 
but a more satisfactory outlook would exist if the 
operations necessary for its cultivation could be further 
mechanised. 

From an engineering point of view, many farming 
operations appear, at first sight, to offer little promise 
for the successful elimination of hand labour. The 
singling of sugar beet is among these. Singling is the 
farming term for what gardeners would call thinning ; 
that is, the pulling up of all unwanted seedlings in 
order to leave proper room for the development of 
selected plants. This singling is a relatively skilled job, 
is carried out by hand, and forms an expensive item in 
the total cost of cultivation. Beet seed is sown in 
rows by machines (seed drills), and after the seedlings 
are up, singling is facilitated by cross blocking the field, 
that is hoeing across the rows so that spaces are formed 
between groups of plants which are later singled. Cross | 
blocking may be carried out by machine, but the sing- | 
ling is a hand process. In the case of beet, this latter 
operation is made more difficult by the fact that the 
average seed actually consists of a group of seeds 
contained in a corky outer envelope. The whole, or 
most, of the seeds in a group will grow, so that in singling 
is necessary to remove, say, three seedlings from a 
closely-growing group of four. 

To devise any mechanical process which would 
eliminate three seedlings out of a compact group of | 
four appears almost an impossibility, but the problem | 
presented is being tackled in an indirect manner, | 
which is of much interest. The process used is known | 


AGRICULTURAL MACHINERY DEMONSTRATION. 


Fic. 2. 


as segmenting. Some work has been done on it in the 
United States, but the trials carried out by the Institute 
are the first to be conducted in this country. Segment- 
ing is a process in which the groups of seed are reduced 
to single-seed fragments by passing them through a 
simple type of grinding machine. In this way the seed, 
after sowing, appears to a large extent as individual 


plants and after cross blocking the singling is greatly | 


facilitated and its cost correspondingly reduced. The 
segmenting machine, constructed in the Institute work- 
shops, is illustrated in Fig. 1, on this page. It consists of 


a carborundum wheel with a baffle plate set parallel to | 


its edge and at such a distance that the seed groups 
falling from the bin above are trapped and broken. 
The illustration shows the machine at the centre, with 
the driving motor on the right. The arrangement 
includes an aspirator which delivers the sheared seed 
to the grading and cleaning machine on the left. 
will be clear from the simple nature of the machine, 
the process is a cheap and speedy one. It might appear 
that this mechanical breaking of seed groups is so simple 
that it would at once be adopted by all sugar-beet 
growers, but, as in many other farming operations, 
many considerations other than mechanical ones have 
to be borne in mind. The first of these is that the 
fragmented single seeds produced represent only about 
40 per cent. by weight of the original seed groups. A 
considerable portion of the loss is represented by the 
sheared-off covering, but a proportion consists of 
seeds which are lost. This is purely a financial con- 


As | 


Torrinc Unit ror Sugar-Beer HarvEsTER. 


sideration and actually the seed wasted is amply 
covered by the saving in singling cost. A more 
important consideration is that the corky envelopes of 
the original seed groups are capable of absorbing a 
| considerable amount of moisture, so that if sowing is 
| followed by a period of drought there is a possibility 
| that seed groups will show better germination than 
fragmented seeds. This matter is one for repeated 
experiment under British conditions; so far, results 
are promising. 

The cultivation of sugar beet was further illustrated 
during the demonstration by selected plots sown with 
different quantities of seed per acre. This aspect of the 
| matter is rather outside the engineering sphere, but the 
| mechanical side of cultivation was again represented by 
| two sugar-beet harvesting machines which were in 

operation. One was a Catchpole beet harvester, built 
by Messrs. Hall Telephone Accessories, Limited, and 
| the second a modified Catchpole topping unit mounted 
| on a Farmall tractor and used in conjunction with 
an Oliver potato digger. The combination represents 
an attempt to develop an outfit which will handle 
several crops, such as beet, potatoes and other roots. 
This is an important matter from the point of view 
of the small or moderately-sized farm. From the 
farmer’s standpoint most farm machines are relatively 
expensive and the load factor of single-purpose machines 
is so low that he may feel that their purchase is not 
justified, no matter how efficient they may be for their 
particular purpose. A many-purpose machine will be 
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Fig. 3. “Hien Traction’ 


* Mopirrep Forpson Tractor. 














Fie. 4. 


distinctly attractive. The modified topper, which is 
fitted on the harvester, is illustrated in Fig. 2, oppo- 
site. The topping unit consists of an arrangement of 
spring-mounted power-driven discs and can be used 
effectively on heavy and stony land. The beet roots 
are discharged from the side of the machine in rows 
across the field ready for collection, and the tops are 
spread uniformly for ploughing in. 

In the main engineering workshop an experimental 
drill for placing fertiliser, which has been built for the 
Rothamsted Experimental Station at Harpenden, was 
on view. This machine has been designed to place 
fertiliser in drills at an accurately-controlled rate, which 
may be varied. The fertiliser is contained in vertical 
open-topped cylinders fitted with pistons, the rate of 
rise of which may be varied. As the pistons move up- 
wards the fertiliser is scraped from the open tops of the 
cylinders by rotating scrapers and delivered to the drills. 
As the rate of rise of the pistons is a function of the 
tate of travel of the machine, the fertiliser may be 
applied to the ground with great accuracy. As the 
machine is at present constructed, two alternative 
piston speeds are provided, but an infinitely-variable 
gear has been devised with which it is proposed that 
the machine shall be equipped. A working model of 
this very interesting mechanism was shown. Its 
operation depends on the use of a crank of infinitely- 
variable throw, the arrangement taking the form of a 
type of sun-and-planet motion. The sun and planet 
wheels are connected by a floating pinion, half of the 





Bren CarrRiER HAULING A PLOUGH. 


width of which engages each spur wheel. The planet 


is to make machines as far as possible independent 
of varying soil conditions. Under the conditions 
in which farm tractors usually operate, the work- 
ing pull which an ordinary Fordson can transmit 
varies from about 1,200 lb. to 3,000 lb., depending on 
whether the soil is light or heavy, wet or dry, loosely 
cultivated or firm. It is considered that a working 
pull of 3,000 Ib. should be comfortably within the capa- 
ctyi of the modified machine under any normal con- 
ditions. Another modification of a Fordson tractor 
which was on view had been made to enable the one- 
tractor farmer to obtain at low cost the advantages 
of both steel and rubber wheels, with minimum in- 
convenience in wheel changing. Pneumatic tyres 
are mounted on removable rims to which horizontal 
connecting arms are fitted. The inner ends of these 
fit into sockets inside the steel wheel and are locked 
in position by means of split pins. It is stated that 
the extra rims can be fitted or removed in ten minutes. 
A third tractor exhibit which may be mentioned, 
and which is illustrated in Fig. 4, on this page, was 
concerned with the possible use of Bren carriers for 
agricultural purposes. It is reasonable to suppose that 
| after the war these machines will be available in large 
|numbers at very moderate prices. No doubt con- 
| Siderable modifications may be necessary. Work so 
far done includes the provision of a swinging drawbar, 
a hand-operated clutch and throttle, and pedals for 
controlling steering brakes. It is considered, however, 
that further modifications of steering are necessary. 
Fig. 4 shows a Bren carrier hauling a plough. 

The final exhibit, to which reference can be made, 
took the form of a barn plant for the drying of grain. 
| The arrangement had been worked out for use in con- 
nection with a combine harvester. The output of 
these machines is so great that a dryer of corresponding 
capacity is too expensive for the individual farmer, 
ja the lay-out shown incorporated a pre-drying ven- 

tilating bin. Grain from the field was delivered by 
truck and tipped into a receiving hopper below ground, 
| from which a pneumatic elevator lifted it to the ven- 
| tilating bin. This was made from discarded packing 
| cases, and had a false bottom with louvres through 
| which cold air could be blown. Grain may be held in 
this bin for a considerable time so that it acts as a 
reserve when the output of the combine overtakes the 
capacity of the dryer. This latter machine was a stan- 
dard drier of } ton per hour capacity made by Steel’s 
Engineering Products, Limited, of Sunderland. Hot 
air was provided by a coke stove with a self-acting top 
feed, and as an experimental feature thermostatic con- 
trol of the hot-air temperature is provided. The 
pneumatic system was used to convey the grain from 
the ventilating bin to the dryer and from the dryer 
to the dry-grain storage bin. It was driven by a 
3-h.p. engine and could convey 2 tons of grain per 
hour through a distance of 60 ft., including a 20-ft. rise. 
This plant also provided the air current for the ventilat- 
ing bin. The output of dried grain was measured by a 
flowmeter designed by the Institute. This took the 
form of a tilting weir, the angle of tilt being a measure 
of the area of the opening provided and consequently 
of the amount of grain passing. 

A further item shown in connection with this installa- 
| tion was a moisture tester for grain, made by Messrs. 
| Thos. Ashworth and Company, Limited, of Burnley. 
|In this instrument, six grains weight of the grain to 
| be examined are mixed with a quantity of calcium car- 
| bide determined by a measure which forms part of the 
|equipment. The instrument is a metal case with a 
| pressure gauge mounted at one end and with a screwed- 











| on cover at the other. To use it, the cover is removed, 


is carried by a link motion which causes its centre to | the measured quantity of grain and carbide run in and 


move in a curve in relation to the centre of the sun 
wheel. At one end of its travel the two wheels are 
co-axial; at the other, the sun, floating pinion and 
planet are in line. This latter position corresponds to 
the maximum length of crank. The planet wheel is 
mounted on a rocking frame, from which links connect 


the cover replaced. The instrument is then shaken by 


| hand to ensure intimate admixture, and the amount of 
| acetylene generated is a measure of the moisture present 


| to friction ratchets acting on a smooth-rimmed wheel | 


| which constitutes the variable drive. The movement 
| of the rocking frame causes the ratchets to reciprocate, 
}each providing one forward impulse per revolution of 
the gear. The drive is thus intermittent, but as there 
are three ratchets there are three impulses for each 
| revolution. This type of motion is quite satisfactory 
| for the purpose for which the gear is intended, but for 
| the larger model which is to be built, it is intended that 
about ten ratchets shall be fitted. This will provide 
such frequent impulses as almost to constitute a con- 
tinuous drive. » 

Various machines were on view representing experi- 
mental work on the application and design of tractors. 
These included the “ high traction ” tractor which is 
shown in Fig. 3, on this page. This is an ordinary 
Fordson tractor modified by fitting 11-25 x 36 pneu- 
matic tyres, slightly lowering the bottom-gear ratio and 
increasing the rear-axle weight by about 2,000 Ib. by 
fitting a floating weight between the spokes, as can be 








seen in the illustration. The object of these modifica- 
tions, which could be made on any kind of wheel tractor, 


| 
| 
| 
| 





in the grain. The pressure gauge is calibrated in 
percentage moisture. An observation takes about five 
minutes. 





MEETING OF METALLURGISTS IN SCUNTHORPE.— 
Arrangements have been made for a joint meeting of 
the Lincolnshire Iron and Steel Institute and the Iron 
and Steel Institute to be held on Tuesday, October 24, 
at 7.30 p.m., at the Modern School, Cole-street, Scun- 
thorpe. Mr. A. Jackson will present a paper on “ Some 
Notes on Slags and Slag Control in Basic Open-Hearth 
Tilting Furnaces using Phosphoric Iron.” 





Discussion ON Crvi~ AVIATION.—The Royal <Aero- 
nautical Society announces that a discussion on “ Civil 
Aviation ” will be held on Saturday, November 4, in the 
lecture hall of the Institution of Mechanical Engineers. 
The discussion will commence at 10.30 a.m., and will last 
until about 6 p.m., with intervals for lunch and tea. The 
subject will be divided into sections respectively dealing 
with economics, aircraft and aero-engine design, route 
facilities (meteorology, radio, aerodromes, etc.), and the 
selection and training of personnel. Lord Brabazon will 
be in the chair. Non-members of the Society cannot 
be admitted without a ticket obtained through a member. 
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THE CHROMATE PASSIVATION OF 
ZINC AND CADMIUM SURFACES. 


THE object of passivation as applied to articles made 
of zine or cadmium alloys, or to zinc- or cadmium- 
plated articles, is to increase the corrosion resistance of 
the metal surface. As might be expected, the passiva- 
tion treatment is carried out by immersing the metal 
article in a chemical solution, the constituents of which 
are carefully controlled. Treatments involving the use 
of solutions of chromates are described in a bulletin 
which has been issued recently by Messrs. J. V. Rushton 
(London), Limited, 173, Clarence Gate-gardens, Glent- 
worth-street, London, N.W.1. The compositions of two 
solutions, the basic constituents of which are similar, 
are given. The “‘ Cronak ” solution, which was origin- 
ally developed for the treatment of zinc-base die 
castings, contains 200 grammes per litre of sodium 
dichromate and from 6 ml. to 9 ml. per litre of concen- 
trated sulphuric acid (specific gravity 1-84). The 
other solution, which is made up to the Rushtol “‘ A” 
formula and is intended for plated surfaces, contains 
100 grammes per litre of sodium dichromate, 16 ml. 
of concentrated sulphuric acid per litre and from 
15 grammes to 25 grammes per litre of “‘ addition ” 
agents, the nature of which is not specified. Particu- 
lars of a third, the “* Passival ” solution, are not avail- 
able for publication, and it is pointed out thatthe 
formule of all the solutions are patented and that their 
use is subject to licence. 

The first step in the passivation treatments, in the 
case of articles made of zinc or cadmium alloys, consists 
of a thorough degreasing and cleaning. The articles 
are then immersed in the solution, contained in a 
porcelain or lead-lined vat, at room temperatures 
(60 deg. to 70 deg. F.), for from 10 seconds to 15 
seconds. They are then well swilled in cold running 
water, dipped in hot water and dried in sawdust or, 
preferably, hot air. In the case of articles carrying 
coatings of zine or cadmium, the parts are first swilled 
thoroughly in cold running water to remove all traces 
of the plating solution and are then immersed for from 
5 seconds to 15 seconds in the passivation solution. 
After this they are swilled in cold water, dipped in hot 
water and dried. The colour of the film produced on 
the metal depends to some extent on the type of the 
surface and on the time of immersion. Thus the film may 
be colourless, iridescent, green, golden-yellow or khaki, 
but it has been found that iridescent or green films pos- 
sess the highest relative corrosion resistance and the low- 
est electrical resistance. A typical film has a weight of 
about 0-08 gramme to 0-1 gramme per square foot of 
surface, while the thickness has been shown to range 
from 0-000015 in. to 0-000041 in., dependent upon 
the time of immersion. It is stated that the film has 
been ascertained to be self-sealing and, several days after 
passivation, to have entirely different characteristics 
from those of a freshly deposited film. It is emphasised 
that, like all other processes, passivation has its limita- 
tions. For conditions of high humidity and static cor- 
rosion it is stated to be ideal, but for general atmospheric 
corrosion conditions the increase in the resistance offered 
is not so marked. It is added, however, that under 
accelerated corrosion tests remarkable results have been 
obtained and that these have established the value of 
these passivated films as a medium for increasing the 
corrosion resistance of the metal surfaces on which 
they are deposited. 








REORGANISATION IN THE Rootes Group or Com- 
PANIES.—In order to meet post-war demands at home and 
abroad the Rootes Group of Companies have carried 
out an administrative reorganisation which affects their 
motor-car and commercial-vehicle and sales and export 
companies, but excludes their aircraft division. The 
reorganisation involves a considerable amount of dele- 
gation of the work hitherto performed by Sir William 
Rootes and his brother, Mr. R. C. Rootes, the chairman 
and deputy chairman of the Group’s companies. Mr. 
R. W. Hammond, who has been in charge of the aircraft 
division and a director of Rootes Securities, Limited, 
joins the boards of the manufacturing companies and 
certain of the distributing companies. Mr. H. Heath, 
who has been in charge of aero-engine production, joins | 
the boards of Rootes Securities, Limited, the manufac- | 
turing companies, and Thrupp and Maberly, coach and 
body builders. Mr. Hammond and Mr. Heath will be 
the executive directors of Rootes Securities, Limited, 
in charge of the commercial and manufacturing divisions, 
respectively. Mr. A. Botwood has been appointed | 
managing director of Humber, Limited, and of Hillman | 
Motor Car Company, Limited, while Mr. G. Cozens will 
occupy the same position in respect of Commer Cars, | 
Limited, and Karrier Motors, Limited. Mr. B. B.| 
Winter, in addition to being engineering director of | 
Humber, Limited, is responsible for engineering through- 
out the Group. Mr. J. G. Chaldecott is managing direc- 
tor in charge of export and Mr. 8S. J. Hine is managing 
director of the home sales companies. 








INSTITUTION ELECTIONS. 


InstiTtuTION oF Crvm ENGINEERS. 


Associate Member to Member—John Anderson, 
Chester ; Jamshedji Naoroji Dubash, B.E. (Bombay), 
Bombay; Paul Lewis Henderson, Ph.D. (Cantab.), 
M.E. (Sydney), Melbourne, Australia ; Henry Thomas 
Hough, Liverpool ; Philip Gordon Hudson, B.Sc. (Eng.) 
(Lond.), Gerrards Cross, Bucks.; Henry Charles 
Husband, B.Eng. (Sheff.), Sheffield; John Geoffrey 
Jefferson, West Bromwich; Harold Frederick Lea, 
Halifax ; Robert Ferguson Leggett, M.Eng. (L’pool), 
Toronto, Canada; Eric Field Reid, M.A. (Cantab.), 
London, W.C.2; David Eric Paterson, O.B.E., M.C., 
Cape Town, S. Africa; George Frederick Renton, 
B.Se. (Eng.) (Lond.), Bradford ; Arthur Russell Smee, 
‘reetown, Sierra Leone, W. Africa; James Strachan, 
O.B.E., M.C., Baghdad, Iraq; Ty Rama- 
swamier Tyagarajan, B.A. (Madras), Bezwada, India ; 
Frank Charles Vokes, B.Sc. (Eng.) (Lond.), Birming- 
ham; John Orme Waterhouse, Bath ; Harold Howard 
Craven Williams, B.M.E. (Melbourne), Melbourne, 
Australia. 

InsTITUTION OF ELECTRICAL ENGINEERS. 


Associate Member.—Wilfred Lawrence Brown, Man- 
chester; S./Ldr. Desmond Lorrain Butt, R.A.F. ; 
Harry Esther, B.Eng., Newcastle-upon-Tyne ; Arthur 
Charles Franklin, London, 8.E.10; John Gerrard, 
London, E.C.2; Rowland Charles Hatton, Dewsbury ; 
Stanley Hoggart, Bristol; John Lewellyn Howard, 
Edinburgh ; Thomas George Keeler, Birmingham ; 
Francis Ernest Kirkpatrick, B.Sc., Portsmouth ; 
Dipl.-Ing. Ladislav Lax, Cambridge; Harry George 
Lifhicrap. B.Se., London, N.W.2; William Reid 
McAlpine, London, N.W.3 ; James Macdonald Paterson, 
Broughty-Ferry, Dundee ; George Robert B. Pattison, 
B.Se., Iver, Bucks.; Charles Edward Payne, B.Sc. 
(Eng.), Mitcham, Surrey ; Walter Petty, Ewell, Surrey ; 
Ormerod Tasker, Bolton; Alfred Marcus Thornton, 
B.Sec., London, 8.E.3; Maurice Joseph Topliss, 
Newark ; John Russell G. Vernon, B.Sc., Guildford ; 
Ernest Henry Vick, Watford; Gr. Capt. Robert Cecil 
Wansbrough, R.A.F.; Major George McLean Wilford, 
Birmingham. 

Associate to Associate Member—Henry Edmund 
Hutter, Hamble, Hants.; John Wishart, Inverkeith- 
ing, Fife. 

Graduate to Associate Member—Albert Thomas 
Bailey, South Croydon, Surrey; George William 
Barnes, B.Sc., Guildford, Surrey ; Lieut. Henry John 
Brown, R.N.; Arthur Cecil Challands, B.Sec., Car- 
shalton, Surrey; John Michael Chorley, Purley, 
Surrey; F./Lt. Frank Edward T. Clark, R.A.F.V.R., 
Liverpool; Ernest Kershan Dalby, Bradford; John 
Doig, B.Sc. (Eng.), Teddington, Middx.; William 
Edward Finlason, B.Eng., Christchurch, Hants. ; 
Kenneth Arthur F. Frost, B.Sc. (Eng.), London, N.20 ; 
Alec William Godden, B.Sc. (Eng.), London, W.13; 
Charles Harris, New Malden, Surrey; John Warren 
Hibbert, Gateshead ; Captain Thomas Hindle, B.Sc. 
(Eng.), R.E.M.E.; Arthur David R. Houchin, Black- 
water, Hants.; Frank How, Reading; Sam Henry 
Huff, Bath ; Selwyn James Humphries, Manchester. 
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BOOKS RECEIVED. 


| The Story of the West Highland. (The West Highland 


Railway Company.) H.Q.1 (via Hitchin): George 





| Dow, Press Relations Officer, London and North 
Eastern Railway. [Price 3s. 6d. net.) 
Building Construction. Volume Il. By W. B. McKay. 


London: Longmans, Green and Company, Limited, 
43, Albert-drive, Wandsworth, 8.W.19. [Price 9s. net.]} 

The Indian Forest Research Institute, Dehra Dun, India. 
Indian Forest (Utilisation) Bulletin No. 122/1943. 
New Series. Tests on the Suitability of Indian Woods 
for the Manufacture of Textile and Jute Mill Accessories. 
Part II. Care and Seasoning of Wood for Bobbins, 
Picker Arms, and Jute Mill Rollers. By M. A. REen- 
MAN. Dehra Dun, U.P., India: The Utilisation Officer, 
The Forest Research Institute. London: The Publi- 
cations Officer, India House, Aldwych, W.C.2. [Price 
4 annas or 5d.) 

The Association of British Chemical Manufacturers. 
Memorandum on Patent Law Reform. PartlI. By the 
Joint Chemical Committee on Patents. London: 
Offices of the Association, 166, Piccadilly, W.1. [Price 
ls., post free.) 

The Institute of Welding. Welding Research Council. 
Recommended Technique for Making Fillet Welds in 
the Downhand, Vertical and Overhead Positions. Lon- 
don: Offices of the Institute, 2, Buckingham Palace- 
gardens, Westminster, 8.W.1. ([Free.] 

Indexing and Spiral Milling. For Machine Tool Operators, 
Tool Setters, and Production Engineers. By OrTo 
Licutwitz. London: George Newnes Limited, Tower 
House, Southampton-street, Strand, W.C.2. [Price 

15s. net.) 
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PERSONAL. 


INGINEER VICE-ADMIRAL SIR GEORGE PREECE, K.OB, 
has accepted nomination by the Council of the Lnstityt, 
of Marine Engineers for re-election as President of thy 
Institute for the 1945-46 session. 


Sim Frank Smirn, G.O.B., G.B.E., F.R.S., has been 
appointed chairman of the Road Research Board of ti, 
Department of Scientific and Industrial Research jy 
succession to the late Smr CLEMENT HINDLEY. 


Viscount CEcIL OF CHELWOOD, P.C., K.C., M.A., who 
has been Chancellor of the University of Birmingham 
since 1918, has relinquished that position on account o; 
age. He was 80 on September 14. 


Mr. C. W. Price has retired from his position « 
H.M. Senior Engineering Inspector of Factories, Ministry 
of Labour and National Service. The post is now fille 
by Mr. L. N. DuGutp, B.Se., A.M.I.Mech.E. 


Mason H. R. Kner, M.C., has been re-elected 
President of the Society of British Aircraft Constructor 
for the year 1944-45. Mr. A. F. SIDGREAVES, 0.B.E, 
has been re-elected deputy president; Mr. H. Bre. 
ROUGHES, vice-president ; and Sir FREDERICK H ANpiey 
Pace, C.B.E., honorary treasurer. 


Mr. H. W. Swann, M.LE.E., is retiring from th 
Presidency of the Association of Supervising Electrica) 
Engineers after occupying the position for the last fir, 
years. He will induct his successor, Mr. E. R. Wiuxn 
son, M.I.E.E., commercial manager of the Centr) 
Electricity Board, at the opening meeting of the 1944-45 
session tomorrow, Saturday, October 21. 


THe Hon. J. K. Weir, C.B.E., has been appointed 
managing director of Messrs. G. and J. Weir, Limited 
Mr. A. H. Larmiaw has been appointed director, jp 
charge of sales and contracts, and Mr. JoHn Davinsox 
F.C.LS., has been made secretary in succession to Mr 
J. D. Inere, F.C.LS., who has retired after 45 yearn 
service. Mr. Imrie’s services, however, are being r 
tained by the company. 

Mr. H. L. Mitts, who succeeded to the position of 
electrical engineer to the Stoke-on-Trent Corporation 
Electricity Department in 1940, retired on September 3v. 
His successor is Caprarn T. Lockett, O.B.E. Mr. L 
GOoDALL, hitherto technical assistant, has been appointed 
distribution engineer. Mr. H. McCartney and Ma 
F. R. WARD, both of whom have been hitherto district 
mains engineers, have also been promoted, the former 
te the position of technical assistant and the latter tw 
that of mains engineer. 


Mr. C. E. LuxtTon, manager of the electric too] division 
of The Consolidated Pneumatic Tool Company, Limited, 
has been granted indefinite leave of absence, as from 
October 1, to take up the appointment of technical 
adviser on portable electric tools to the Director of 
Industrial Electrical Equipment, Machine Tool Control 
Ministry of Supply. 


Mr. W. LatuaM, O.B.E., has been appointed Divisional 
Road Haulage Officer, North Midland Division, Notting- 
ham, in the Ministry of War Transport’s Road Haulag 
Organisation, in succession to Mr. W. DOoONALDpDsox 
Wricar, M.Inst.T., who has relinquished the post for 
reasons of health. 


Mr. J. W. Ropeer, M.I.E.E., director and general 
manager, Bruce Peebles and Company, Limited, has 
been appointed managing director of the company. 


Mr. A. L. McOo.., hitherto vice-chairman of the 
Superheater Company, Limited, has been appointed 
chairman in place of the late Mr. H. W. Ler. 

Mr. E. H. MurRant, M.B.E., chairman of Messrs 
Furness, Withy and Company, Limited, has been elected 
chairman of Manchester Liners, Limited, in succession 
to the late LornD EssENDON. 

Mr. J. W. PLOWMAN, for many years London repre- 
sentative of Messrs. Dewrance and Company, Limited, 
has been appointed sales manager. 


Mr. STantey A. CLARKE, B.E., has been appointed 
head of the Division of Forest Products, Australian 
Council for Scientific and Industrial Research, in succes- 
sion to Mr. I. H. Boas, who retired recently. 


Messrs. W. AND J. GEorGE, LIMITED, PROPRIETOR? 
or F. E. BECKER AND CoMPANY, manufacturers of 
scientific apparatus and laboratory equipment, announce 
that they have decided on a more convenient and les 
cumbersome title. In future, the firm will be known 4 


W. AnD J. GEORGE AND BECKER, LimireD. There is D0 
change in the constitution of the company. 
Tue BrusH ELECTRICAL ENGINEERING COMPANY, 


Liwrep, Loughborough, has set up a subsidiary company 
in South Africa under the title of BrUsH (SOUTH AFRICA) 
(PROPRIETARY), LimiTeD, P.O. Box 7995, 20, Bitcon- 
road, Johannesburg. This subsidiary company Will 
initially build "buses and coaches and certain electrical 
equipment in South Africa. It will also handle the 
sale of various products of the parent company and super 
intend the distribution of Petter engines in the Union. 
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NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Scottish Coal.—Absenteeism at the Scottish pits has 
increased by about 25 per cent. since the beginning of 
the year. Transport difficulties and the greater distances 
some of the men have to travel—notably where attending 
pits to which they have been transferred without being 
able to procure a convenient new house—may have 
accounted for a certain amount of absenteeism, but not 
to the extent to which it has risen at the present time. 
It was a popular theory with some officials, not very long 
ago, that “‘ war boredom ” and “ tiredness ” offered the 
real explanation, but this theory has now been discarded ; 
to those who live in mining communities it would never 
have been entertained. It is the younger men who are 
the chief offenders. Troubles due to income-tax are 
only another manifestation of shirking the social burden 
which good citizens have to bear, and further evidence 
is afforded by the illegal strikes taking place almost 
daily. Yet, the miner gets 3 cwt. per week for his 
personal use, against the meagre 1 cwt. allowed the 
ordinary members of the community, and, therefore, can 
never know anything of the hardship others experience 
during winter scarcity. It is very doubtful if nationalisa- 
tion of the mines would change the mental attitude. At 
best, it would be a sheer gamble in the opinion of many 
who have no objection per se to nationalisation, and who 
certainly have no political objection. 


Temporary Houses.—Glasguw Corporation has given 
the steel house a very cold reception. They have cut 
down their order to 2,500 for the first year, though the 
Glasgow housing problem is serious. The foam-slag 
house, on the other hand, appeals to the Council strongly 
and they are going ahead with a factory of their own to 
produce this type. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Wesh Coal Trade.—The miners’ contention that 
the present shortage of production could only be solved 
by the nationalisation of the mines was stressed last week 
by Mr. Arthur Horner, President of the South Wales 
Miners’ Federation, when he returned from his interview 
with Major Gwilym Lloyd George, Minister of Fuel and 
Power, upon the crisis in the coal industry. Mr. Horner 
said there was growing evidence of attempts to place 
the responsibility for the crisis on the shoulders of the 
men. Ina number of ways that was not justified. They 
had never said that higher wages alone would increase 
output and had all along advocated that the only way 
was by the nationalisation of the mines. While con- 
demning the present system of ownership they also con- 
demned absenteeism, especially on the part of young, 
physically fit men and the impairment of production by 
irregular stoppages. Supplies of coal were extremely 
scarce on the Welsh steam-coal market, particularly for 
early delivery to ordinary industrial consumers. The 
demand was brisk from all sources, but collieries’ produc- 
tions were almost completely earmarked for deliveries to 
the vital home users. There was a steady export 
demand from neutral sources but shipments continued 
to be restricted almost entirely to Government directed 
business for the Mediterranean coaling depots and France. 
Large descriptions were well sold forward and were firm 
in tone, while stems were almost impossible to arrange for 
several months ahead for the sized and bituminous smalls 
which were very strong. Best dry steam smalls were 
kept busy, but some of the inferiors were available. 

Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, business in tin-plate was more active and that a 
good volume of orders had been placed by home con- 
sumers for delivery during the current quarter. Makers 
have now a good reserve of orders on their books and the 
mills in operation will be kept working to capacity for 
some time. Steel sheets have a slightly easier demand, 
but this has not affected the position at the works which 
will be fully employed for a long period. Iron and steel 
scrap is quiet as the demand has not improved. The 
prices of iron and steel products and of non-ferrous metals 
remain unchanged. 





Hovusinec EQUIPMENT EXHIBITION.—An exhibition of 
housing equipment which illustrates those parts of the 
Housing Manual, 1944, dealing with interior installations 
and fittings has been arranged by the Ministry of Works 
at Birmingham. The exhibition is complementary to 
the demonstration houses at Northolt, which illustrate 
Government recommendations on the planning and con- 
struction of houses. It has been arranged with the 
co-operation of the Ministry of Health and the Ministry 
of Fuel and Power. The exhibition, which is to be held 


at the West End Hall, 92, Suffolk-street, Birmingham, 
will be open to the public on weekdays from October 23 
until November 4, from 10 a.m. to 5 p.m. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—There has been some slight relaxation 
of the Government control of raw and semi-finished 
materials, to an extent that is permitting some experi- 
mental work to be undertaken with a view to future 
business. Manufacturers have been asking for this 
concession ever since the calls in connection with the war 
effort became less insistent. There is, however, still a 
lot of war work to be carried out in the form of special 
orders. Engineering firms are short of skilled labour 
and when a temporary lull frees labour for a period, 
steps are immediately taken for the transfer of any 
surplus labour to the works needing extra men. In the 
case of steel-melting departments there are lulls in 
demand, but provision has to be made for satisfying 

Ada require + 

South Yorkshire Coal Trades.—The demand for coal 
and coke is strong. Inadequate supplies are accentuating 
the demand from industrial concerns and public-utility 
undertakings for reserve stocks, which in many cases are 
much lighter than they were a year ago. It has been 
stated that the gas undertakings of the country generally 
average only four weeks’ reserve supplies of coal com- 
pared with seven weeks supply usually kept at this time 
last year. Full use is being made of inferior grades of 
coal in non-essential undertakings, and the movement of 
washery fines for firing Lancashire boilers is regular and 
consistent. Outcrop coal is in increasing demand to mix 
with pit coal, and efforts are being made to augment the 
production. Additional machinery for the opencast sites 
is expected to be operating in the New Year, when it is 
received from the United States. The demand for coking 
coal is heavy, and the make of coke is almost at the 
maximum, providing sufficient coke for steel and tool 
works, and leaving fairly ample supplies of suitable sizes 
for the domestic market. More house coal is required by 
retail merchants to permit the full sanctioned deliveries 
to be made. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The flow of new orders for iron and 
steel falls considerably short of that required to provide 
full activity at the producing plants, several of which 
have been operating at well below full capacity for some 
time. Fuel, limestone and native ironstone are reaching 
consumers in satisfactory quantities, but better supplies 
of high-grade ores from overseas are wanted. Hematite 
is the only description of pig iron that is in short supply. 
All classes of steel semies, both prime and inferior, are 
in strong request. In the finished industries slackness at 
works turning out heavy joists and channels continues. 
Wire mills are extremely busy. 

Foundry and Basic Iron.—Ordinary foundry pig iron 
attracts little attention. Parcels are offered freely, but 
the requirements of the consuming plants are very light 
and purchases consist only of small parcels for current 
needs. The tonnage of local brands obtainable is light 
and there seems no likelihood of a material expansion in 
the occasional make as ample parcels of suitable ironfrom 
other producing centres are available. Basic-iron output 
fully meets the requirements of the local steelworks. 

Hematite, Low Phosphorus and Refined Iron.—The 
scarcity of hematite still necessitates the strict rationing 
of consumers, but producers are able to make regular 
deliveries to users engaged on essential work. Substan- 
tial quantities of low-phosphorus and refined irons are 
steadily absorbed by the engineering foundries. 

Manufactured Iron and Steel.—The moderate demand 
for semi-finished iron is readily covered but the continued 
pressure for steel semies is difficult to meet. Finished- 
iron manufacturers have a good deal of work to execute 
in certain departments but there is marked slackness in 
several branches. Conditions vary in the steel industry. 
Some plants are busily employed but most establishments 
could handle much more work. A brisk demand for 
light commodities, such as smal] steel bars, angles, 
rounds, squares and flats, contrasts with the moderate 
distribution of specifications for heavy products. Plate 
producers have fairly good order books but are in a 
position to accept new orders for near delivery. Ship 
builders’ specifications relate chiefly to the lighter-gauge 
material. The outputs of the sheet mills are sold well 
ahead. Railway and colliery equipment are in demand. 





Tue Late Mr. J. A. DANKS.—We regret to recor the 
sudden death of Mr. James Arthur Danks, which occurred 
on October 6 at his home in Ealing, London. Mr. 
Danks, who was 71 years of age, was chairman of Danks 
of Netherton, Limited, boilermakers and engineers. He 
was the son of the late Mr. Thomas Danks, one of the 
founders of the firm, and had been with the company 
for over 50 years. He had served as chairman during the 
past 10 years and continued to take an active part in the 
management of the company until the day of his death. 








NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6.30 
p.m., 39, Victoria-street, S.W.1. ‘“‘ Humidity and Its 
Control,” by Mr. M. R. G. Morton. Friday, October 27, 
6.30 p.m., 39, Victoria-street, S.W.1. ‘ Aerodrome Con- 
struction in New Zealand,” by Sgt. 8. Dark. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre: Saturday, October 21, 12.30 p.m., Grand 
Hotel, Birmingham. Luncheon. Chairman’s Address, 
by Mr. F. W. Lawton. Institution : Monday, October 23, 
5.30 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Informal Meeting. Discussion on “‘ The Engineer’s Part 
in Certain Post-War Problems,” to be opened by Sir 
Harry Railing. North-Eastern Centre: Monday, Octo- 
ber 23, 6.15 p.m., Neville Hall, Newcastle-upon-Tyne. 
“The Design and Performance of Domestic Electric 
Appliances,” by Messrs. W. N. C. Clinch and F. Lynn. 
Radio Section: Wednesday, October 25, 5.30 p.m., 
Savoy-place, Victoria-embankment, W.C.2. “The De- 
velopment of Polythene as a High-Frequency Dielectric,” 
by Professor Willis Jackson and Mr. J. S. A. Forsyth. 
Scottish Centre : Wednesday, October 25, 6 p.m., Heriot- 
Watt College, Edinburgh. ‘“‘ A Survey of the Perform- 
ance of Post-War Television,” by Mr. B. J. Edwards. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, October 21, 2.15 p.m., 2, Savoy-hill, W.C.2. 
Presidential Address by Mr. E. R. Wilkinson. 

INSTITUTION OF CIVIL ENGINEERS.—FYorkshire Associa- 
tion: Saturday, October 21, 2.30 p.m., Royal Victoria 
Hotel, Sheffield. Chairman’s Address by Mr. John Baker. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Western 
Centre: Saturday, October 21, 2.30 p.m., Grand Hotel, 
Bristol. Presidential Address on “ History and Con- 
jecture,”’ by Mr. John Shearman. Also at the Birming- 
ham Centre: Tuesday, October 24, 5 p.m., James Watt 
Memorial Institute, Great Charles-street, Birmingham. 
Leeds Centre: Wednesday, October 25, 6.30 p.m., The 
University, Leeds. “ Petrol: Its Development, Past, 
Present and Future, with Some Notes on the Poten- 
tialities of High-Octane Fuels,” by Mr. H. Fossett. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
October 21, 2.30 p.m., Sheffield Metallurgical Club, 198, 
West-street, Sheffield, 1. ‘“‘ The Oxidation of Steels in 
Furnace Atmospheres,” by Mr. A. Preece. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Sheffield 
Branch: Monday, October 23, 7 p.m., Royal Victoria 
Hotel, Sheffield. Presidential Address on “ Foundry 
Mindedness,” by Mr. E. Barron. 

RoyAL SANITARY INSTITUTE.—Wednesday, October 25, 
2.30 p.m., 90, Buckingham Palace-road, S.W.1. “ Pre- 
fabricated Plumbing,” by Mr. F. L. Barrow. 

INSTITUTE OF FUEL.—Midland Section: Wednesday, 
October 25, 2.30 p.m., James Watt Memorial Institute, 
Great Charles-street, Birmingham. ‘‘ Superheaters for 
Water Tube Boilers,” by Messrs. L. ©. Southcott and 
D. W. Rudorff. Scottish Section: Friday, October 27, 
5.45 p.m., Royal Technical College, Glasgow. “‘ Scottish 
Coal Resources,” by Mr. W. J. Skilling and Dr. M. 
McGregor. 

INSTITUTE OF WELDING.—Wednesday, October 25, 
6 p.m., Institution of Civil Engineers, Great George-street, 
S.W.1. Discussion on “ Welding in British Industry 
After the War.” 

NortTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section: Wednesday, October 
25, 6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne, 1. 
Chairman’s Address by Mr. J. W. Eckhard. 

INSTITUTION OF MECHANICAL ENGINEERS.—Scottish 
Graduates’ Section: Wednesday, October 25, 7.15 p.m., 
Royal Technical College, Glasgow. “ Forging,” by Mr. 
R. Liston. North-Western Branch and Manufacture 
Group: Thursday, October 26, 6.45 p.m., Engineers’ 
Club, Albert-square, Manchester. ‘‘ Recent Research in 
Metal Machining,” by Mr. D. F. Galloway. Institution : 
Friday, October 27, 5.30 p.m., Storey’s-gate, St. James's 
Park, S.W.1. Informal Meeting. Discussion on “ The 
Influence of Engineering on Social Advancement,” to be 
opened by Mr. Edward Reeve. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.——Thursday, 
October 26, 5.30 p.m., Institution of Mechanical Engi- 
neers, Storey’s-gate, St. James’s Park, S.W.1. Presidential 
Address by Mr. W. 8. Graff-Baker. 

INSTITUTION OF PRODUCTION ENGINEERS.—Friday, 
October 27, 3 p.m., Institution of Civil Engineers, Great 
George-street, S.W.1. Annual General Meeting. Presi- 
dential Address on “Some Post-War Problems in the 
Engineering Industry,” by Sir Robert McLean. 

INSTITUTION OF CHEMICAL ENGINEERS.—Friday, Octo- 
ber 27, 3 p.m., Institution of Civil Engineers, Great 
George-street, 8.W.1. Hinchley Lecture: “‘ Hydro-Elec- 
tric Development in Great Britain and Its Influence on 
Chemical and Allied Industries,” by Sir Alexander Gibb. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 
desire to call the attention of our readers to 

is address of 





what similar titles. 


TsLEGRAPHIC “ Mires > ~ LESQUARE, 
ADDRESS LONDON. 
TsLtePHONE NoumBer—TEMpie sar 3663 (2 lines). 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 


address, and the temporary prem- 


ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 346, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 





SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any | 


newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom 3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies 3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


ADVERTISEMENT RATES. 


The charge for ctvatinendite deitiiel under the | Come developments in the sphere of British civil | 
aviation, the present position and probable future | iad 


Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


_ Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our 

by Friday , otherwise they will 
taken as correct. will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 


All accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 














INDEX TO VOL. 157. 


The Index to Vol. 157 of ENGINEERING 
January-June, 1944) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being distributed only in response to such 
applications. 
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| DEVELOPMENTS IN CIVIL 


| AVIATION. 


WITHIN the past ten days, there have been wel- 


|of which has been causing concern for a long time 
| among those who hold that, whatever may be the | 
prospects of British sea transport, the relative | 
|importance of Britain as a civil air Power must | 
|exert an important influence on the status and 
| prosperity of the nation in the post-war years. The 
appointment of Lord Swinton as Minister for Civil 
Aviation was reported in last week’s issue of Enat- 
NEERING, and reference was made in the same article 
to the important debate on civil aviation policy 
| which had been announced to take place on Octo- 
|ber 12 in the House of Lords. (In some early 
| copies of our issue of October 13, this debate was 
| wrongly stated to be in the House of Commons). 
Practically simultaneously, the British main-line 
| railways disclosed that they had submitted to the 
| Government their own proposals for the organisa- 
| tion of an air network in Britain and Europe, to be 
| operated without subsidy and in partnership with 
| such shipping lines as might be willing to collaborate 
and which, before the war, maintained regular 
| services by sea between the same intended terminals. 
| Finally, on October 17, the Government issued a 
White Paper* on “ International Air Transport,” 
stating their policy and proposing that a new AirCon- 
vention should be held,“ to take the place both of 
|the Paris Convention of 1919 and of the Havana 
Convention of 1928, and to make provision for the 
regulation of international air transport.’’ The 
policy outlined in this White Paper is the one which 
the British delegation is to put forward at the 
Chicago conference, to be held in November. ~* 
The House of Lords debate was on a motion by 
Lord Londonderry, who inquired whether the 
Government had any information to give regarding 
any negotiations undertaken by the Lord Privy Seal 
(Lord Beaverbrook) in the United States regarding 
post-war civil aviation ; and what effect the results 








* Cmd. 6561. London: H.M. Stationery Office. 


of those negotiations might have on the Govern- 
ment’s policy of the “ chosen instrument.” Lord 
Londonderry asked particularly what would be the 
position of the Minister for Civil Aviation in 
relation to the Secretary of State for Air. 
Lord Beaverbrook, in reply, contended that, in 
appointing Lord Swinton as an independent Minister 
for Civil Aviation, the Government had created 
machinery which was likely to give satisfactory 
results. The new Minister would have adequate 
powers and, in his right to direct access to the 


306 | Ministry of Aircraft Production, would be on an 


equal footing with the Secretary of State for Air 
and the First Lord of the Admiralty. The Govern- 
ment held the view that civil aviation had an 
immense future, comparable with that facing the 
motor-car industry in 1910. Between 1910 and 
1938, the number of motor-car licences increased 
18-fold; and aviation was a more revolutionary 
science than that of the motor car. The immediate 
duty and opportunity before the civil aviation 
industry, continued the Lord Privy Seal, was 
revealed by the fact that 55 nations were to meet at 
Chicago and that only four of those nations were 
builders of aircraft engines ; thus those four nations 
must supply the air requirements of the other 51, 
a task in which Britain must take an appropriate 
share. ‘‘ We must see to it,” he declared, “ that 
our design is good enough and our production large 
enough to ensure for Britain what we were denied 
in the motor-car industry, namely, a fair share of 
the world market.” 

The broad indications given by Lord Beaver- 
brook are amplified considerably in the White 
Paper, which purports to show the plan which the 
Government favour for the ordering of post-war air 
transport. It is pointed out that, before the war, 
the international regulation of civil aviation was 
mainly in relation to such technical matters as 
safety regulations, rules of the air, airworthiness, 
radio and meteorological procedure, and the licensing 
of aircraft and their personnel. There was no 
single International Convention which commanded 
universal support. At the outbreak of the war, the 
Convention for the Regulation of Air Navigation 
(the Paris Convention of 1919, previously men- 








[Price 1d. net.] 





tioned) had been ratified by 33 States, but the 
United States, Russia and China were not among 
This Convention recognised the right of 
“innocent passage ’’ and of freedom of access to 
the aerodromes of other signatory countries. In 
1928, the United States, with eight Central Ame- 
rican republics and Chile, ratified the Havana Con- 
vention of 1928; but this Convention was limited 
in application to the American Continent and made 
no provision for international technical uniformity. 
In fact, “the growth of air transport,” to quote 
the White Paper, “was conditioned by political 
rather than by economic considerations, and its 
development as an orderly system of world com- 
munications was impeded.” 

As a result of these ruling influences, any country 
on an international air route could impose any 
conditions that it liked on operators of other 
countries who might wish to fly over its territory 
or to refuel there ; there was no means of controlling 
the use of subsidies to support airlines which had 
no economic justification ; and the bargaining for 
transit and commercial rights was a cause of inter- 
national jealousies and mistrust. “ His Majesty's 
Government,” states the White Paper, “desire to 
see a radical change in this situation after the war ” 
because, while the potentialities of air transport are 
great, “‘so also will be its influence, for good or 
ill, on international relations.”” It is the Govern- 
ment’s view, therefore, that “some form of inter- 
national collaboration will be essential if the airis to 
be developed in the interests of mankind asa whole.” 
The principal objects of such a collaboration would 
be to meet the need for plentiful, efficient and cheap 
air services; to maintain a broad equilibrium 
between the world’s air transport and the amount 
of traffic ; to ensure equitable participation by the 
various countries engaged in international air 
transport ; to eliminate wasteful competition and, 
in particular, to control subsidies ; and to standardise 
practice on technical matters important to the 
safety of flying. 

To give effect to these principles, it is proposed 
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that a new Convention should be drawn up, to 
supersede the Paris and Havana Conventions, as 
previously stated, and to provide for the regulation 
of international air transport. In the first place, 
this Convention would “reaffirm the principle of 
national sovereignty of the air and define what 
should, for this purpose, constitute the territory 
of a State’; and, secondly, it would “ define the 
degree of freedom of the air to be enjoyed by the 
ratifying States, conditional on the acceptance in 
full of the rest of the Convention.”” Under peace- 
time conditions, it is proposed that “freedom of 
the air” should connote the right of innocent 
passage ; the right to land for non-traffic purposes 
(for example, to refuel, or in case of emergency) ; 
and the right to embark or disembark passengers, 
mails and freight destined to or from the country 
of origin of the aircraft. 

Among the numerous other functions which, it is 
proposed, the new Convention should undertake 
are those of defining the international air routes 
which should be subject to international regulation ; 
providing for the prevention of uneconomic com- | 
petition by the determination of “‘ frequencies ”— | 
that is, the total services of all countries operating 
on international routes—and their distribution 
between the countries concerned ; the establishment 
of rates, in relation to standards of speed and 
accommodation—an analogous arrangement to that 
in operation for many years before the war in the 
North Atlantic and other groups of steamship lines ; 
the licensing of international air operators who 
undertake to observe the Convention, with provision 
for the withdrawal of licences in the event of a 
breach of the regulations and the denial of facilities | 
to unlicensed operators. In addition to the fore- | 
going, a number of specific suggestions are made, | 
relating to matters of practical operation in which | 
it is desirable to combine international uniformity 
with the highest possible standards, for instance, | 
the collection of information about services, costs, | 
subsidies, landing fees, etc. ; prescribe safety regu- 
lations such as “ rules of the air,”’ standards of air 
worthiness of aircraft and competence of personnel, 
and of ground signals ; and should establish meteoro- 
logical procedure. It should also provide for the 
standardisation, as far as possible of radio, meteoro- 
logical, and ground uipment. 

To agree on the terms of such a Convention is one 
thing, however, and to secure the enforcement of its 
regulations is another. For the latter purpose, it is 
proposed that an International Air Authority should | 
be established, to consist of representatives of the | 
ratifying States. The powers of this Authority, it 
is suggested, should be exercised by an Operational | 
Executive, with subsidiary Regional Panels, and 
there should be various sub-Commissions to deal 
with technical matters. Several possible ways of | 
constituting the Operational Executive are in- | 
dicated tentatively. For example, its members| 
might be nominated in the Convention, elected by | 
the Authority, or nominated by the major Powers, 
with provision for the representation of the smaller | 
Powers; but it is suggested that membership of a 
Regional Panel should be confined to States which 
have an interest in international air transport in the 
areas covered by the respective Panels. It would 
be the primary task of the Authority to give effect 
to the provisions of the Convention for the deter- 
mination of “ frequencies ” and the fixing of rates 
in relation to speed and accommodation; but it 
would also administer the regulations governing 
such matters as safety standards and ground organ- 
isations, and would prescribe minimum require- 
ments for international aerodromes, the provision 
of which would be the responsibility of the ratifying 
States. Where a State was unable to provide such 
aerodromes and ancillary facilities, the Authority 
would make the necessary arrangements. It will 
be seen, therefore, that many of the proposals cover 
matters which must be dealt with in any case, if 
there is to be any future for international air trans- 
port. The most controversial questions are likely 
to be those arising from the allocation of particular 
routes to specific operators, but it does not appear, 
in theory, at all events, that the danger of over- 
regulation, leading to the exclusion of would-be 
operators who might consider that their claims to 
consideration were being ignored or deliberately 
suppressed, is inherent in the proposals as outlined. 

















| individual countries. 


POST-WAR MARKETS IN 
LATIN-AMERICA. 


Sourn America has constituted for many years 
an important market for the British engineering 
industry. This was particularly the case with 
electrical and textile machinery, locomotives and 
rolling stock, motor vehicles, bicycles, and boilers 
and boiler-house plant. In addition, Argentina and 
Brazil, and, to a lesser extent, other South American 
countries, took quite substantial quantities of other 
British engineering products, notably cranes, ex- 
cavating and mining machinery, paper-making and 
board-making machinery, prime movers, printing 
machinery, pumps, sewing machines, sugar-making 
and refining machinery, tobacco and cigarette- 
making machinery and welding machinery. In| 
1938, British exports of machinery to South Ame-| 
rica were valued at over 3/. million, while exports 
of electrical goods and apparatus totalled about 
0-81. million, and of vehicles, nearly 5. million. 
Argentina and Brazil were the most important 
individual markets, exports of machinery from 
Great Britain to these countries in 1938 being 
valued at 1 -3/. million and 1 -2/. million, respectively; 
of electrical goods and apparatus, 0-5l. million and 
0-11. million; and of vehicles, 4-3/. million and 0-41. 
million. The recent publication by the Bank of 
London and South America of an informative report 
on Post-War Markets in Latin America is therefore 
of particular interest to the engineering industry. | 

Attention is drawn in a foreword to the fact | 
that the outstanding war-time feature of the| 
economy of Latin America is the accumulation of | 
very large reserves abroad, in gold and foreign 
currencies. The total amount of these reserves held 
by 16 Latin-American countries at the end of 1943 
was estimated by the United States Department of 
Commerce at over 2,500 million U.S. dols., of which 
Argentina accounted for about 1,000 million and 
Brazil about 500 million. In view of the difficulty 
which South America has experienced in satisfying 
import requirements during the war, these accumu- 
lated reserves are likely to be used to pay for urgently | 
needed imports as soon as the relaxation of war-time 
conditions in Britain and the United States permits 
manufacturers in those countries to resume exports 
on a substantial scale. Attention is drawn to the 
fact that, apart from these considerations, there is 
every evidence in Latin America of willingness to 
resume trade with Britain as soon as possible. 

Consideration is then given to the situation in 
In the case of Argentina, the 
United Kingdom supplied 18-3 per cent. of all im- 
ports in 1938, compared with 17-6 per cent. supplied 
by the United States and 10-1 per cent. by Germany. 
By 1943, the United Kingdom share had increased 
to 20-6 per cent. and that of the United States to | 
19-0 per cent., while Brazil supplied 21-4 per cent. 
Products in the engineering field which are expected 
to offer particularly good prospects for British 
manufacturers include railway coaches, locomotives, 
bicycles and industrial boilers. In all these fields, 
imports from the United Kingdom accounted for a 
substantial proportion of total Argentine imports 
before the war: in the case of the first three, over 
half of the total imports were obtained from the 
United Kingdom in 1938. During the war, Argen- 
tine purchases of railway rolling stock have been 
very small. In the case of locomotives, the British 
share of total imports had declined by 1942 to less 
than a quarter of its former volume; but, in the 
case of bicycles, although the total Argentine pur- 
chases during the war have been small, British 
manufacturers supplied over 80 per cent. in 1942. 
While to some extent the loss of ground on the part 
of British locomotive builders has undoubtedly 
been due to war-time difficulties, other longer-term 
factors have been at work, and it may not prove easy 
for this industry to resume its former predominating 
position in the Argentine market. The lack of a 
home market (which is almost exclusively supplied 
by the railway companies themselves) makes it 
extremely difficult for the British companies to 
compete successfully in South America with United 
States and German manufacturers, in spite of the 
advantages which the British companies enjoy from 
the fact that many of the South American railways 
are British-owned. 








In addition to the above, there is a considerable 
range of engineering products likely to be required 
by Argentina, which were not supplied on a pre. 
dominating scale by British manufacturers before 
the war. These include agricultural machinery and 
tools, motor vehicles and chassis, electrical machin. 
ery and appliances, and typewriters. In all these 
fields, the principal supplier was the United States, 
often with Germany in the second place. For 
example, in the case of agricultural machinery and 
tools, out of total Argentine imports valued at 
52 million pesos, the British share was only 400,000 
pesos. In the case of private cars, the United 
States supplied 87 per cent. of the total imports, 
valued at 40 million pesos, while Germany supplied 
8 per cent. and the United Kingdom only a little 
over 1 per cent. As in most other countries, there 
is now a great scarcity of private cars and spare 
parts in Argentina: whether British manufacturers 
will be able to supply any substantial proportion of 
the total requirements will depend on whether the 
British industry can produce, at prices competitive 
with the American makes, types of car suited to 
Argentine conditious. 

The position as regards electrical appliances is 
rather more satisfactory. In 1938, Britain supplied 
12 per cent. of Argentina’s total imports, valued at 
26 million pesos, compared with 38 per cent. sup- 
plied by the United States and 21 per cent. by 
Germany. By 1942, the British share had increased 
slightly to 13 per cent. During the war, owing to 
the shortage of imported supplies, Argentine pro- 
duction has been considerably increased. Gener- 
ally, however, these home-produced appliances are 
considered very inferior to the imported equivalent. 
Electric motors and generators, and radio equip- 
ment, represent other fields in which there are con- 
sidered to be promising prospects for British manu- 
facturers after the war. It is possible that, if the 
present political tension between United States and 
Argentina continues after the war, this may have 
the result of encouraging imports from the United 
Kingdom. The report stresses, however, that 
political difficulties have not, so far, affected com- 
mercial relations between the two countries, and it 
would be unwise to count upon this as a factor. 

Countries other than Argentina are dealt with in 
rather less detail. It seems probable that Brazil 
will continue to be the second most important market 
in South America for products of the British engi- 
neering industry, but the suppression of the pub- 
lication of trade statistics during the war, and of 
information regarding the extent to which Brazilian 
manufacturing capacity has been expanded, makes 
it difficult to forecast Brazilian requirements. 
Moreover, existing legislation forbids private con- 
cerns carrying out market surveys involving the 
canvassing of consumers or distributors during the 
war. There is no reason, however, to doubt that a 
considerable demand will exist for a wide range of 
capital goods, particularly textile machinery, and 
also for transport material, road-making machinery, 
agricultural machinery, and refrigerators and other 
domestic appliances. Uruguay is another important 
market, having close pre-war ties with Great Britain. 
The total market for engineering products is, how- 
ever, very much smaller there than in the case of 
Argentina or Brazil. 

The only other country in South America which 
has accumulated substantial sterling balances is 
Venezuela, these balances resulting from the sale of 
petroleum products to the United Kingdom during 
the war. In contrast to the experience of the other 
countries considered, it is stated that Venezuela has 
been very fortunate in being able to meet most of 
her import requirements. Nevertheless, a substantial 
demand for railway equipment, textile machinery, 
electrical machinery, agricultural machinery, motor 
vehicles, and bicycles is expected to develop after 
the war. Other countries covered by the report, 
with which it is not possible to deal here individu- 
ally, are Chile, Peru, Colombia, Ecuador, Guatemala, 
Nicaragua and El Salvador. While it is possible in 
many cases, from an examination of trade statistics 
and from knowledge of local circumstances, to fore- 
cast those products for which a substantial post-war 
demand is expected to develop, it is less easy. 
unfortunately, to forecast the share of the total 
imports which British manufacturers are likely to be 
able to secure. 
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PREFABRICATED INVASION HARBOURS. 


Some particulars have now been released, by the 
Supreme Headquarters of the Allied Expeditionary 
Force, of one of the most remarkable feats of civil 
engineering ever undertaken ; one which certainly 
is without precedent in its own category. When 
the plans were made, more than a year ago, for the 
Allied landing on the coast of Normandy, it was 
foreseen that the capacity of the ports on that coast, 
even if they were all available, would be insufficient 
to handle the supplies that would be required, 
which was estimated to amount to 12,000 tons of 
stores and 2,500 vehicles daily for at least 90 days. 
It was decided, therefore, that artificial harbours 
would be needed, to enable use to be made of what 
were previously open beaches. There were to be 
two such harbours, one in the British sector and the 
other in that of the United States, each approxi- 
mately the size of the harbour at Dover. This 
decision was confirmed at the Quebec Conference 
and by September 3, 1943, the main outlines had 
been formulated, the plan being to make the harbours 
of concrete caissons, which the War Office under- 
took to design, carrying a flexible steel roadway. 
Preliminary working drawings were produced by 
October 4 and most of the final drawings by October 
20, 1943. All the details were completed by 
November 27. The execution of the work had been 
placed in the hands of the Ministry of Supply on 
September 24, 1943. The caissons were made in 
six different sizes to suit various depths of water, 
the greatest depth being 5} fathoms. The largest 
size displaced 6,044 tons and the smallest 1,672 tons. 
They were towed across the Channel by one large 
tug each, and were sunk by opening flooding valves, 
which were left open so that the water level inside 
rose and fell with the tide. They were built in 
dry and wet docks, in basins excavated from the 
banks of the Thames, and, in some cases, on slip- 
ways; and their construction occupied a labour 
force of some 20,000 men. As the limited depth of 
water restricted the size of ship that could use the 
harbours, it was decided to add an outer floating 
breakwater. This task was undertaken by the 
Admiralty, the breakwater consisting of steel floats, 
moored end toend. To provide more quickly some 
shelter for small craft, however, five small break- 
waters were made along the invasion coast by 
sinking ships to the number of 60, this total includ- 
ing the old British battleship Centurion, well known 
for many years as the Navy’s wireless-controlled 
target ship. The French battleship Courbet and 
the Dutch cruiser Sumatra were also among the 
blockships. The total length of pier represented 
by the three constituent portions—caissons, floating 
breakwaters, and blockships—was about seven miles. 
The ships were placed in position first, being sunk 
by explosive charges. The caissons and break- 
waters were then towed across, this operation in- 
volving over 200 tows and a weight of about a 
million tons, and engaging the services of 85 tugs, 
some of which were sent across from America for 
the purpose. The work began on “ D-day,” and 
12 days later more than half of the caissons were in 
position. On the following day, however, a north- 
easterly gale arose and continued for three days ; 
the worst June gale, it was stated, for more than 
40 years. The American harbour, being on the 
more exposed of the two sites, suffered so severely 
that it had to be abandoned, half completed ; but 
the British harbour, which was partly protected by 
a reef, received less damage and eventually was 
finished as planned. It served its purpose well, 
for the flow of supplies never stopped, though at 
times it was very seriously reduced. The construc- 
tion of the harbour units was carried out entirely 
in this country, and by British labour, 25 of the 
largest contracting firms being engaged on the 
work. It is estimated that the construction of the 
caissons involved the provision of 330,000 cub. yards 
of concrete and the use of 1,500,000 superficial 
yards of shuttering, and 31,000 tons of steel. We 
hope to print, in due course, a more detailed account 
of the engineering features of this great undertaking, 
which contributed so materially to the success of 
the Allied operations in Normandy. 


Tue InstrrvTion oF Crvi ENGINEERS, 

In pursuance of their policy, initiated in 1939, of 
forming “ Divisions’’ within the Institution for 
the reading and discussion of specialised papers, the 
Council of the Institution of Civil Engineers have 
approved the formation of a Works Construction 
Division, the first chairman of which is Lieut.- 
Colonel C. M. Norrie. Its objects are “the pro- 
motion of the science and art of engineering in 
relation to the ways and means of carrying out 
engineering construction on the site: e.g., the use 
of machinery and plant, the design and maintenance 
of temporary works, the organisation of engineering 
labour (including foremen and inspectors), and the 
use and inspection of materials.” The opening 
meeting will be held on January 2, 1945, when there 
will be a discussion on the report on “ The Organisa- 
tion of Civil Engineering Work,” recently prepared 
by the Institution, which will be available shortly 
for issue. All corporate members, whether at home 
or overseas, who wish to be registered as members 
of the Division are requested to inform the secretary 
of the Institution by postcard, giving name (in 
block letters), address, and grade of membership. 
We understand that the response to the proposal 
to form the new Division, which is the fifth to be 
constituted, has been sufficient already to ensure 
its successful inauguration. The previous four 
Divisions were those devoted to Road Engineering, 
Railway Engineering, Structural and Building 
Engineering, and Maritime Engineering. The last- 
named, which is under the chairmanship of Mr. Asa 
Binns, deals with harbours, docks, coast-protection 
works, etc., and will hold its first meeting on 
February 13, 1945. 


Vistr oF INDIAN ScrENTISTS TO ENGLAND. 

A statement on the principal objects of the visit 
of the Indian scientists, referred to on page 273, 
|ante, has now been published. The expenditure 
from public funds on scientific research in India, 
it is pointed out, is very meagre, at the present 
time, but comprehensive plans for the estab- 
lishment of well-equipped national research labora- 
tories in various branches of pure and applied 
science, public health and agriculture, are being 
prepared. Consequently, it is one of the objects of 
the mission to see how similar laboratories in the 
| United Kingdom have been equipped and staffed 
| so that the visiting scientists may advise the Govern- 
ment of India effectively on this matter. The mis- 
sion is also greatly interested in the various research- 
association laboratories which have been set up in 
Great Britain and have functioned satisfactorily for 
the benefit of various industries. They would wel- 
come the establishment of similar laboratories in 
India and, with this end in view, they intend to 
examine, at close quarters, the plans of work and 
the organisation of these establishments. Further- 
more, the visitors are interested in exploring the 
facilities existing in the United Kingdom for the 
training of teams of Indian workers in various 
branches of science and technology and also in 
the possibility of attracting to India technical 
talent in the initial stages of the planned develop- 
ment of industries and of industrial and scientific 
research. The mission intends subsequently to 
visit the United States to establish contacts with 
scientists and technical bodies in that country. It 
is interesting to note that in order to establish a 
liaison on a satisfactory basis between scientific 
workers in the United Kingdom and in the United 
States, the Government of India are considering the 
possibility of opening, on a permanent basis, central 
scientific offices, for mutual co-operation, in London 
and in Washington. It is hoped that a similar 
office may afterwards be established in Moscow. 


Tae InstirvTe oF FUEL. 

When proposing the toast of the Institute at the 
annual luncheon of the Institute of Fuel, -held at 
the Connaught Rooms, London, W.C.2, on October 
12, Lord Woolton, P.C., C.H., Minister of Recon- 
struction, said that it had taken a great deal to 
make industry fuel conscious but some striking 
results had been achieved. Officers of the Ministry 
of Fuel and Power were anxious to help industrial 
firms to increase their fuel efficiency and already 
some 30,000 firms had been visited with that end 








in view. One factory had been able to reduce its 





consumption of fuel by 30 per cent. without in any 
way lowering its efficiency, Another firm, one of 
the leading motor-car and aircraft works in the 
Midlands, had saved 4,280 tons of coal in the 
first year of its fuel-efficiency campaign, this 
being equivalent to 10 per cent. Moreover, in 
another department of the same works, about 
20,000 gallons of fuel oil had been saved. A third 
firm had found it possible to save 200,000 cub. ft. 
of gas a week, while a Lancashire soap works had 
been able to reduce its consumption of fuel by 40 per 
cent. Similar results could be achieved in many 
industries by the speedy application of scientific 
methods of fuel economy to manufacturing pro- 
cesses. In the course cf his reply to the toast, 
the President, Dr. E. W. Smith, C.B.E., F.R.LC., 
M.Inst.Gas E., announced that Lord Woolton, who 
had been one of his fellow students in the University 
of Manchester had recently been elected Chancellor 
of that University. The toast of The Guests was 
proposed by Lt.-Col. W. A. Bristow and seconded 
by Mr. P. C. Pope, the secretary of the Institute. 
Mr. R. W. Foot, O.B.E., M.C., chairman of the 
Mining Association of Great Britain, in his reply, 
mentioned that one of the problems which would 
face the mining industry in the near future was 
that of recruits. The colliery owners, he said, were 
to do all in their power to make the industry efficient 
and prosperous. After the luncheon, Dr. Smith, 
who, as stated on page 68 ante, has been elected 
President of the Institute for a second year, delivered 
his presidential address, which we commence to 
reprint on page 316 of this issue. Following this he 
presented the Melchett Medal for 1944, the 15th to 
be awarded by the Institute, to Dr. J. G. King, 
O.B.E., A.R.T.C., F.R.LC., Director of the Gas Re- 
search Board. Dr. King then delivered the Melchett 
Lecture, entitled ‘The Pattern of Fuel Research.” 


ENGINEERING INDUSTRIES ASSOCIATION. 

After a somewhat nomadic existence the Engi- 
neering Industries Association has now secured 
what it is hoped will be a permanent London head- 
quarters, these premises being situated at 9, Sey- 
mour-street, Portman-square, London, W.l. A 
formal opening ceremony took place on Tuesday, 
October 17, the President of the Association, 
Viscount Davidson, G.C.V.O., C.H., C.B., occupy- 
ing the chair. Viscount Davidson, in introducing 
the Minister of Production, the Right Hon. Oliver 
Lyttelton, P.C., D.S.O., mentioned that one of the 
first documents issued by the Association was a 
recommendation that a Minister of Production be 
set up. The new headquarters would be very 
convenient as a centre for members situated in 
other parts of the country and it was to be hoped 
that the resulting co-ordination would help in 
achieving one of the main objects of the Associa- 
tion, namely, the reduction of unemployment. The 
Minister of Production then reminded the meeting 
that the burden of providing a large part of the 
war equipment had fallen upon the engineering 
industry and gave some illustrations, using as an 
example, the provision of much greater transport 
facilities, of how far progress had been made com- 
pared with the last war in such respects. He was 
not disposed to make any forecasts as to post-war 
conditions. After Germany had been defeated there 
would be great activity in the Pacific, in which our 
Ally the United States would have a large share. 
One thing, however, was very clear, all post-war 
prosperity depended on an increase in the national 
income which involved increased productivity per 
man employed. At the moment very little could 
be done to secure that increase, but it must be 
secured if we were to maintain our previous place 
in the world economy. Mr. Lyttelton then formally 
pronounced the headquarters open and wished the 
Association all prosperity. A vote of thanks to 
the Minister of Production was then accorded by 
acclamation on the motion of Mr. E. C. Gordon 
England, chairman of the membership and organ- 
isation committee of the Association. In the course 


of his remarks Mr. Gordon England said he thought 
that the duties of a Minister of Production should 
not end with the termination of the war. He 
feared there would be a period of serious unem- 
ployment before the country settled down again 
and a firm Minister was wanted to control recon- 
struction. 
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LETTERS TO THE EDITOR. 


HEAVISIDE’S OPERATIONAL 
CALCULUS. 


To THe Eprror or ENGINEERING. 


Str,—I have read recently Dr. T. H. Turney’s 
book, “ Heaviside’s Operational Calculus Made 
Easy,” which was reviewed in yourissue for August 
18, on page 123. Your reviewer states that the 
author “ seeks to justify Heaviside’s methods by 
the use of the exponential’; the author himself 
says “ By viewing any voltage wave as being pro- 
duced by a spectrum of exponentials . . . one 
arrives at integrals which are complementary to 
Fourier’s Integrals. Let us call them ‘ Heaviside 
Integrals.’ This is to be a new view, and seems to 
make all Heaviside’s Calculus clear.” 

Many users of Heaviside’s calculus must have 
chafed at the necessity of using the theory of the 
complex variable to interpret real operations on 


real variables, when certain continuous systems are | 


in question. Dr. Turney’s proposed replacement of 
the complex Bromwich-Wagner integral by a real 
“ Heaviside integral” is therefore, an exciting dis- 
covery—if true. Unfortunately, however, it is not 
true; this can be seen by applying it to a simple 
example. 

The form in which the author states his theorem 
is as follows: “ The current due to unit function 
voltage ” [in a circuit the operational impedance of 
which is Z (p)]} “ is 


=o pt 


A(t) = A aod d » 
O= | pZe 


Let the voltage be applied to a condenser C in series | date, vol. I, No. 1 (May, 1943), and vol. I, No. 
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This is not a very simple form, but it can be evalu- | 

ated, and gives 
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which is by no means identical with the true result, | 
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R 
is fundamentally wrong. 

I think the prime error lies in the concept of | 
analysing the applied stimulus into a “ spectrum ” 
of real exponentials. Such analysis is not justified | 
merely by imagining it to have been done; it is 
necessary to describe the process by which it can | 


be done in practice. In the Fourier analysis a 


| 
It would, therefore, appear that the method | 


alternating-current wave-forms, we find the nth 
harmonic by multiplying the function by sin nwt 
and integrating over a cycle; what comparable 
process is possible with real exponentials ? 

At all events the author does not justify his | 
analysis ; he arrives at it from Fourier analysis by 
an unsound process of analogy, which leads him to | 
the erroneous integral discussed above. 

This criticism does not mean that [ think the | 
whole argument of the book is invalid; on the | 
contrary, the offending paragraphs could quite well | 
be deleted without injuring the remainder. 

Yours faithfully, 
G. W. Carter. 

British Thomson-Houston Company, Limited, 
Rugby. 
October 13, 1944. 
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AIDS TO MECHANICAL INVESTI- 





GATION. 

To tHe Eprror or ENGINEERING. 
Smr,—The editorial article entitled “‘ Aids to 
Mechanical Investigation " in your issue of April 14, 


and the article in the May 26 number by Dr. S. F. 
Dorey on “ The Use of Electrical Resistance Strain 
Gauges,” have suggested to the writer that possibly 
some of your readers might be interested in the 





and | 


| action is required, the payee being notified by the 





Society for Experimental Stress Analysis. This is 
a new group which has developed as an outgrowth 
of the former Eastern Photoelasticity Conference, 
which served a useful purpose as an open forum and 
meeting ground for free discussion of the theory, 
technique, and applications of photoelasticity. In 
the last few years, the rapid development of other 
experimental methods of studying stress distribu- 
tions has indicated the need for a similar forum 
and resulted in the formation of the new Society 
to include all methods, of which photoelasticity is 
merely a special case. 

The Society exists for the purpose of promoting 
interest and a better understanding pertaining to all 
experimental means of measuring stresses. In this 
respect it is hoped that, by bringing individuals with 
similar interests together from widely diversified 
industries, mutual advantage may result towards 
the solution of common problems. Towards this 
end, it aims to bring those engaged in the work of 
actually measuring stresses into much closer contact 
with the metallurgists, engineers, and designers by 
whom the knowledge of stress distribution is incor- 
| porated in parts and structures. Membership of 
| the Society is available to individuals and corpora- 
|tions. Those who are interested may obtain infor- 

mation by addressing Post Office Box 168, Central- 
square Station, Cambridge 39, Mass. 

Two meetings are held each year and the papers 
presented are published in the Society’s Proceedings 
under the title of Experimental Stress Analysis. Non- 
|members desirous of obtaining these publications 
may secure them by direct purchase from the 
Addison-Wesley Press, Inc., 513, Kendall-square 
| Building, Cambridge, Mass., which acts as the 
Society’s publication and distribution agency. To 

2 
(December, 1943), of the Proceedings have been 
issued. Vol. II, No. 1, covering the 1944 Spring 
meeting, is in the press, and distribution is expected 
in October. 





| 
| 
| 


Yours truly, 
W. M. Murray, 
President, Society for 
Experimental Stress Analysis. 
Central-square Station, 
Cambridge 39, 
Massachusetts, U.S.A. 
September 6, 1944. 





PAYMENT FOR FOREIGN 
TECHNICAL PUBLICATIONS. 


To THe Eprror or ENGINEERING. 


Str,—Having seen the note on the above subject 
on page 208, ante, it occurred to me that the following 
facts might be of interest to your readers, as there 
seems to be a widespread belief that to send money 
out of the country for this purpose is difficult, if not 
impossible. The following is the procedure :— 

(1) Obtain, from almost any Post Office, Form 
P2229H. This is an application for permission to 
send the money. 

(2) Having filled in P2229H, send it to the 
Accountant General’s Department (G.P.O.), Over- 
seas Remittances Branch, Chapel-place, London, 


(3) The form will be returned, stamped “ Per- 
mitted,”’ and should be submitted to any Post Office 
together with an “ Application for Money Order 
Payable Abroad ” and a “ Request for Inland Money 
Order ” ; and, of course, the appropriate amount of 
cash. 

(4) In return for the above three forms and the 
cash, a “* Certificate of Issue ” will be received. This 
certificate is a receipt for the money and no further 


Post Office in his town. 

It should also be noted that it is sufficient to fill 
in the amount in terms of dollars and cents, or the 
appropriate currency, on the side of Form P2229H ; 
the G.P.O. will fill in the appropriate figures for the 
equivalent in British currency. 

Yours faithfully, 
A. G. SuHove, A.F.R.AeS. 
25, Wilberforce-road, 
Southsea, Hants. 
October 16, 1944. 





THE ENGINEER AND HIS 
RESPONSIBILITIES.* 
By Sm Harry Rate, D.Eng. 
(Concluded from page 296.) 


WE now come to the part played by industrial asso- 
ciations. While the desire for individual freedom of 
action on the part of the unit has remained as strong as 
ever, it is now generally acknowledged that there is an 
ever-increasing volume of interests common to all 
members of a particular industry, the furtherance of 
which can be undertaken by such associations with 
great advantage both to the industry itself and to the 
market which it serves. There is a danger that indus- 
trial associations, like so many other institutions and 
principles, may be assessed not on their merits, but on 
& partisan basis. Associations in themselves are again 
neither good nor bad; they may be either. Freedom 
of association is as essential as freedom of speech or free- 
dom of conscience. The extremists on the one side 
stipulate that every industrial unit should be compelled 
to enter an association. The extremists on the other 
side consider that every association constitutes in the 
end a restraint of trade, that it does away with healthy 
competition, and is contrary to the interests of the con 
sumer and the community. 

Similar arguments could be used, of course, against 
all trade unions and all professional bodies. Properly 
constituted associations—and I know of no other in our 
industry—have all started on a voluntary basis; they 
have not laid themselves out to stifle reasonable com 
petition, and have always given adequate representation 
to both large and small undertakings They have made 
great contributions to ordered industrial progress, and 
proved themselves a socially beneficial instrument 
through such activities as the standardisation of speci- 
fications and common parts, the pooling and exchange 
of patents and manufacturing experience, 4 measure 
of joint research, the standardisation of trading condi 
tions, the collection of statistical information, the 
maintenance of good relations with other industries, 
and negotiations with Government departments and 
with labour. Experience has shown that the free agree- 
ment of members of an industry to discuss, investigate, 
solve and regulate these common problems on a federal 
principle, but without compulsion and without dis- 
couraging individual effort, is in the interest alike of 
their workers, their customers and of the country in 
general, provided always that the community has 
sufficient authority to ensure that no arrangements are 
made which are detrimental to other industries or to the 
community at large. This involves, inter alia, the right 
of the community to the compulsory use of patents 
under certain conditions, with safeguards to the inven- 
tors, and the right to approve national and inter- 
national arrangements. If wisely managed, associa- 








tions can have a great and beneficial influence on 
economic and efficient production, they can ensure 
steady employment, they can safeguard standards of 
quality, and they can prevent, or at any rate limit, 
industrial speculation. 

I come now to the position of industry within the 
State, starting from two premises which to-day are 
generally accepted. The interests of the individual, a 
group, or a class, must all be subject to the proven 
interest of the community. With this reservation, 
however, a community will be most successful, advance 
farthest, and obtain the highest degree of development, 
if it allows the utmost freedom of thought, action and 
development to the individual and to groups of indivi- 
duals. The action of any central authority should be 
not so much to instruct people what to do as to restrain 
them from actions which might be prejudicial to others. 
In the past, industry in this country forged ahead 
through the initiative and the spirit of adventure of the 
individual. Most individual industries began in small 
units and developed into larger groups, acquiring in the 
process more and more a national conscience and a 
sense of responsibility—in short, a “ utility-for-com- 
munity” complex. In some other countries, where 
industries started later and under different conditions, 
larger units, or even national industries, became the 
vogue. The dogmatic assumption that the one or the 





| stances, is wrong, as all dogmas are wrong. 


other solution is correct for all industries, in all circum- 
Where a 
country is at the earliest stages of its industrial career, 
where no volume of managerial capacity is available, 
where individuality has to be built up, it is clear that 
the State may have to lend a hand. Later on, when 
enough individuality emerges and individual capacity 
becomes available, it may have to decentralise. Simi- 
larly, we may have to curb excessive individualism and 
to counteract opposition to co-operation where such 
tendencies are anti-social. 

There is no intrinsic merit in State industry merely 
because it constitutes the largest possible unit. There 
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are no inherent advantages in either a large-scale or a 
small-scale undertaking. The size of the most econo- 
mical production unit varies from industry to indust 

and from product to product. There are units whic 

are inefficient because they are too big, too impersonal 
and too unwieldy; there are others which are too 
small. The problem is to discover the most economical 
unit for a particular purpose at a given time, a problem 
which is constantly before us in industry. The solution 
depends on a number of factors—on uniformity of 
markets, on capital charges versus labour costs, on the 
proportion of overheads to total costs, on the number 
of men who can be efficiently controlled by one manage- 
ment, on the diversity and flexibility of the manufac- 
ture of the products which we are considering. In 


enough to possess, with all the means at our disposal ; 
by increased scientific research, by application of 
engineering knowledge, by development of efficiency in 
design and production, by planning ahead on a long- 
term scale, and by the exercise of vision and imagina- 
tion. Since any advantages which we can achieve are 
likely to be both smaller and briefer than in the past, 
there is all the more reason to do our utmost to retain 
what is still within our reach. 

As far as efficiency is concerned, there is one point 
which has become of ever-increasing importance in the 
| changed conditions. The cost of a product depends, 
|among other things, on the cost per man-hour; the 
| cost per man-hour depends on the output and the wages 
| per man-hour. 





Wages have largely increased since the | 


we give expression to it in our work? The engineer’s 
training teaches him to proceed logically and scienti- 
fically ; but where there are no ready formule available 
he will fall back upon his engineering power of analysis, 
on his own adventurous and artistic, or may I say 
creative, personality. He must be artistic, because 
he seeks to express the results of his personal experience. 
He should be adventurous because, while safety within 
certain limits must be the foundation of all his work, 
it must not be over-stressed in the engineering industry, 
or anywhere else, or the spirit of enterprise and of high 
adventure will wither and die. 

On the basis of the development of the individual 
and the encouragement of the maximum freedom of 
thought and action, co-operation within all the phases 





specialised manufacture, the size of the most efficient | war, and will be higher here for some time than in | I have described, in industrial units, associations, 
economic unit is often very small; in mass production | many other countries, provided we maintain our | nationally and internationally, can be built up. Our 


and for capital goods it becomes, of necessity, larger. 


advanced standard of living. Our only chance to 


| outlook is at one with the outlook and the ideals of the 


The industrial development of our own country, I | maintain that standard is through an increased output | British Commonwealth, where each unit is free to 
consider, should be upon these lines. The State should | value per man, which in turn depends on the continuity | develop its own individuality, but where, by agreement, 
oceupy itself only with matters of broad policy. Its | of work, on the will to work of the employees and their | common problems are settled by free discussion, under 


function, decreasing in extent as we emerge from the 
immediate post-war period, should be :-— 
1. To co-ordinate general trade policy, trade relations 


| understanding of the contribution they make, and 
| finally on the capital equipment allocated to each man. 
| Continuity of work depends on continuity of demand. 


and tendencies with those of other countries, especially | The will to work depends on a proper reward and proper 
the United Nations, in order to minimise as far as | working conditions in industry, and on the ability to 





possible friction and consequent inefficiency. 
2. To decide, in consultation with organised industry, 


the relative priorities to be given, as long as shortages | 


exist in labour, raw material supply and new capital ; 
always having regard to the needs and reconstruction 
programme of ourselves, of the devastated countries, 
and of the world in general. It is of vital importance 
that these priorities should be settled in closest con- 
sultation with industry, and that special attention 
should be paid to our export potentialities, on a long 
term basis. 

3. To encourage, financially and otherwise, all 
measures which will induce industry to increase its 
efficiency, whether in the direction of scientific pro- 
duction and management, research and development of 
new markets and products, improvement in capital 
equipment, training and education of labour and of 
staff, long-term planning, or closing down of unecono- 
mical units. I say encourage and advise, not ‘‘ compel.” 
My main reason for doing so is that, although progress 
may appear slower if dependent upon voluntary 
agreements and concessions, it will in fact be quicker 
if we avoid the increased resistance and opposition 
which enforcement is bound to evoke. 


4. To encourage properly-constituted trade associa- | 


tions. Such associations should become the channels 
for discussion within industry and between industry 
and the Government when co-operative advice or 
co-operative action is required. The primary function 


of these associations should be to represent the interests | 


of the particular industry with which they are con- 
cerned, while the function of the State should be to 
ensure that no association adversely affects the welfare 
and interests of the community. 

5. To contribute to overall industrial efficiency by 
adapting the State’s purchasing power and methods of 
taxation to meet abnormal fluctuations in employment 
of labour, thus preventing wastage of human and other 
national assets. 

These I consider to be the functions of the State. 
Summing up as far as our manufacturing industries are 
concerned, at any rate at the present stage of our history 

—you will note that I am making the usual engineering 


reservation—I am of the opinion that a properly | 


organised directive at the highest level is in the interest 
of the community. On the other hand, to use the State 


as the operating mechanism of productive industry in 


this country and at this juncture, would not, in my 
view, be in the interest of the community. 

I will now touch on a few—only a few—specific | 
problems affecting in particular British industry. We 
have, on the one hand, countries like the United States, | 
with industries which can lay their plans on the basis | 
of a vastly larger internal market than our own, and | 
therefore on larger-scale quantity production, but who 
have to face a higher wage level than ours. On the 
other hand, there are countries with the same or a 
smaller inland market and a lower wage level than ours. 
Our own standard of living and—since we depend on 
raw materials and food from abroad—our living itself, 
depend ultimately on the goods we produce and can 
use either internally or externally. Externally we can 
only exchange them because of their better quality or 
because of lower prices. 

The doctrinaire, according to his particular creed, 
offers us one of three solutions. He will say, ““ You must 
always be ahead of others—this will solve all your 
problems”; or he will stipulate that you keep your 
wages low in order to compete in the world’s markets ; 
or he will insist that you raise your wages so as to 
increase internal spending capacity, and thereby turn- 
over. This is again a case where it is essential to weigh 
and evaluate the relative importance of each theory 
before coming to a conclusion. It is clear that we shall 





| create an atmosphere of mutual trust and an under- | 
standing of the legitimate part played by each partner. | 


The engineer in the past has often been too deeply 
| absorbed in his technology to pay sufficient attention 
| to the fact that the creation of a conscious and happy 
| team spirit within each production unit, and within 
| industry in general, has become an essential part of his 
| daily work. The expenditure on capital equipment per 
|}man has become of ever-increasing importance. As 
wages rise, the ratio of interest and depreciation on 
capital equipment to labour cost simultaneously de- 
creases. The value produced per man-hour can be 
greatly increased by a generous provision of capital 
assistance, provided always that the turnover is large 
enough to allow for such additional interest and depre- 
ciation. This is one of the most important factors 
among those which should be watched by British 
industry. 





I now come to consider the influence of wages. It 


is, of course, basically correct to state that, if wage rates | 


the influence of an overriding sense of responsibility. 

As long as the intelligence and the sense of respon- 
sibility of the individual or the unit are sufficiently 
advanced to ensure that selfish consideration will not 
prevail where the welfare of the general community 
is at stake, this method of procedure in the affairs of 
mankind is clearly the one to be pursued. John Stuart 
Mill uttered a great truth when he stated that the worth 
of the State in the long run is the worth of the indi- 
viduals comprising it. Two major groups of impulses 
actuate mankind, the self-assertive or self-defensive, 
and the social or co-operative. As individuals and as 
communities we are endowed with both. It is our 
duty, therefore, to develop both. We must ensure, 
however, that the first group enriches and does not 
obstruct, but helps, the second. 

For us, in the engineering profession, it is essential, 
especially now, when the necessity for specialisation 
becomes more and more pressing, that we should 
realise fully the inner meaning of our work and have 
faith in it; ‘that we should believe it is worth doing. 
In general, the engineer is conscious of this fact. He 
is freeing man from toil that he may work for yet 
higher purposes. Knowledge is indivisible; science 
and technology are an integral part of it. Scientific 


in a country increase more than the normal cost of liv- | thought grows more and more indispensable for the 
ing, there will generally be an increase in the volume | successful practice of the arts of life. We must insist 
of articles produced, owing to an increase in the effective | on the same unbiased approach to all life’s problems, 


demand. It is equally axiomatic that with increasing 
wages, taken by themselves, the cost of the product 
increases, and therefore the quantity of goods which 
can be sold in the export market decreases ; or, alterna- 
tively, there is an increase in the cost of raw materials 
and food bought in exchange. There is, therefore, a 
wage limit which, for a country like our own, cannot 
be exceeded so long as other countries lag far behind 
| our standard of living. It is consequently of vital con- 
|cern to us to-day that the living conditions of less 
| advanced countries, especially those which have become 
industralised, should approach our own, and so bring 
| about an expansion of world demand and the possi- 
| bility for us to advance farther, or at any rate to retain 
our own standard. 

The essentials needed to maintain the advance of 
| British industry are, firstly, all measures that assure 
| the maintenance of any lead we can gain by increased 
| research, better education, and the development of the 
more complicated and advanced problems; secondly, 
the provision of increased capital assistance for each 
worker, whether it takes the form of increased power 
supply, tool equipment, transport facilities, improved | 
lighting, or working conditions in general; thirdly, the 
|enlightenment and education of management and 
labour, and indeed of every worker, both as regards his 
own contribution and that of each partner with whom 
he must work; finally, amy measures which help to 
increase the volume of our export business, and especi- 
ally those which create expansion of world demand by 
raising the standard of living in backward countries. 

In the end, the strength of any structure is derived 
from the strength of each component part. Ultimately, 
the sum total of all our contributions will always 
depend upon the individual, and upon the answer 
each one of us is able to give to the following questions. 
How can we realise and absorb what we call the 
humanities, and make the community as a whole more 
conscious of the guiding principles of our profession, 
so that the engineer may become more of a philosopher 
and citizen, and the citizen, economist or philosopher 
more of a scientist and engineer? Having accepted 
this ideal, how far can we, during the period of technical 
education, acquire the broad principles of our profession, 
the knowledge of raw materials, the knowledge of 
energy, the knowledge of handling and leading men ? 
How can we get the best results from their efforts ? 
Later in life, when we are forced to specialise, how far 
can we apply our knowledge with maximum effect to 
the specific problems on which we are engaged ? 

Lastly, how far, as individuals, have we retained an 








have to try to keep any lead which we are fortunate 





imaginative and adventurous outlook, and how far do 


the same abhorrence of half-truths and generalisations, 
the same recognition of individuality as in our daily 
work. We must persist in our constant unselfish 
seeking for truth, coupled with a humble realisation of 
the limitations of all human knowledge. This I conceive 
to be an integral part of the life-task of every true 
engineer, and of the contribution required from him. 





INDUSTRIAL PLAN FOR 
WEST CUMBERLAND. 


WHILE post-war planning in detail is somewhat out- 
side our usual scope, one particular scheme justifies 
some comment, since it provides an informative review 
of the conditions obtaining in a sparsely-populated area 
and suggests means for rendering that area more pro- 
ductive by methods which are based on economic con- 
siderations only. The area, that of West Cumberland, 
has a population of nearly 150,000 people, living, for the 
most part, in the coastal region between the Lake 
District and the Irish Sea. The scheme is due to Mr. 
W. C. Devereux, F.R.Ae.S., chairman of Messrs. High 
Duty Alloys, Limited. The problem around which the 
scheme centres is that of providing employment for 
the 36,870 persons insured in 1937. Such employment 
is likely to be assured for a fairly large proportion but, 
when all discounts have been made, there seems to be 
some 27,500 persons for whom a living will have to be 
provided. It is not, however, a matter of employment 
only ; the total net value of the industrial output must 
be taken into consideration. The average net value of 
output per person for those engaged in the mines and 
quarries and all factory trades in Cumberland and 
Westmorland in 1935 was only 195/., compared with 
2761. for Greater London, and an ave for the whole 
country of 2201. It is part of the plan to seek for 
means of raising the net value of output per person to 
a figure above the national average in 1935. Attempts 
are made in the scheme to decide which of the existing 
industries are likely to contract or expand in the future ; 
to discover what new industries might be introduced 
into the area and to examine the possibilities of attract- 
ing new industries not closely linked with existing 
resources or industries. The increase in net output 
cannot, of course, be obtained without initial expendi- 
ture, and it is estimated that the total capital require- 
ments after the war would not be less than about 
8,500,0001. The balance of foreign trade probably 
would not be greatly different from that existing before 
the war, though the volume of trade moving through 
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West Cumberland ports would be increased and the 
terms of trade improved. 

The number of industries specifically discussed in 
the scheme is 34, of which 13 are new and 21 exist 
already. The new industries are those producing 
crucible steel; screws, nuts and bolts; engineering 
edge tools ; blast-furnace cement ; tissue paper ; rayon 
staple fibre; staple fibre textiles; woollen textiles ; 
canned vegetables ; canned meat ; vegetables and meat 
for canning; haberdashery and fancy goods; and 
drugs. These new industries are estimated to provide 
employment for some 9,145 persons, while the existing 
industries (in some cases, needing new equipment) 
would employ about 18,615. 

The outlook for two of the existing industries, namely, 
iron-ore mining and coal mining, is somewhat disquiet- 
ing, since their future is dependent on reserves. The 
total ore reserves in the area are estimated to be of the 
order of 7,600,000 tons. If the average production be 
maintained at about 700,000 tons per annum (produc- 
tion in 1937 amounted to 736,669 tons) the reserves 
would only be sufficient for the equivalent of 11 years | 
working; actually, of course, the output would | 
decrease, so that it would drop to about 300,000 tons | 
per annum in the next 15 years. What this means | 
in terms of employment in the mines is a shrink- 
age from about 1,500 persons to about 600 persons | 
in the next 15 years, even assuming that it is not 
possible to achieve further mechanisation. Since the 
production of about 600,000 tons of pig-iron and ferro- 
alloys from West Cumberland blast furnaces requires 
about 1,100,000 tons of hematite, it will be necessary | 
to import increasing quantities of foreign ore into the | 
area, the volume of imports probably rising from about | 
350,000 tons to 750,000 tons per annum. 

In order to keep the acid Bessemer steel plants of | 
West Cumberland in full operation, an output of about | 
250,000 tons of pig-iron per annum will be required and | 
it is assumed that a market for the same amount of the | 
steel will exist. It may be mentioned that the Work- 
ington Iron and Steel Company’s plant employed 1,842 | 
persons in 1937, and the output of steel ingots was | 


254,600 tons. The steel was either manufactured into | 





|output of about 50,000 tons annually. It would 


| the coke-oven and gas- works by-products and chemicals 


tons thus reached would leave an ample margin for coke 
production for which Cumberland coals are well suited. 

The scheme does not visualise any extension of the 
present coke-oven plant, but suggests some modern- 
isation of the equipment. The existing capacity :of 
410,000 tons of coke per annum, if maintained, would 
probably employ about 250 persons, but there are 
possibilities that coke-oven gas might be used in a 
synthetic chemical industry, a question which is dis- 
cussed in the scheme without the formulation of any 
specific proposals. There seems to be little prospect 
of other development in non-ferrous ore and metal 
production, though the district in the past was of 
considerable importance in this respect, notably for 
producing copper. The practicability of re-opening 
old mines and employing modern metallurgical methods 
for extraction are discussed, but the conclusion arrived 
at is that “there cannot be said to be good prospects 
for successfully stimulating non-ferrous metalliferous 
mining in West Cumberland in order to provide a com- 
mercially prosperous industry.” On the other hand, 
it would appear practicable to increase the quarrying 
of limestone and to find new markets for it, to burn it 
for lime and to use it in the manufacture, on a small 
scale, of cement. The use of blast-furnace slag as 
a raw material for cement is examined, and one of the 
new industries proposed is for this product, with an 


employ about 80 persons. A number of minerals 
other than limestone are considered. Extensive de- 
posits of gypsum and anhydrite exist in West Cumber- | 
land, which might be used, for example, in the manu- 
facture of plaster and of sulphuric acid. The latter is 
already produced in the area, and it is suggested that 


industry could initiate or expand the manufacture of 
sulphuric acid and carbon disulphide. 

The most far-reaching changes suggested in the plan, 
in terms of employment provided, turn on a natural 
asset of West Cumberland, namely, the ample supply of 
pure and soft water. This condition, in conjunction 
with adequate provision for the disposal of effluent, is 
essential for a number of the new industries suggested 


finished rails and other railway material or converted | for the area. These, while not of an engineering 
to steel semies, principally billets, blooms and bars, for | character, involve the extensive provision of machinery 
dispatch elsewhere. The average value per ton of | and are, therefore, of interest to engineers both as 
most railway material is not high, but acid Bessemer | regards initial installation and maintenance. The main 
steel has certain advantages and it is considered that | industry suggested is the manufacture of rayon. It | 
the establishment of additional steel-finishing capacity | is argued that the post-war demand for this material 
in West Cumberland would be justified. It is suggested | will be sufficient to justify the provision of additional 
that a plant for the manufacture of screws, bolts, nuts, | capacity for 20,000,000 lb. per annum, of which one 
washers, etc., might be sited in the area, and that it | plant having a capacity of 10,000,000 Ib., might well be | 
should have a capacity of between 10,000 tons and/| situated in the area. A rayon plant of this annual | 
15,000 tons per annum. Such a plant, it is estimated, | capacity would require a water supply of approximately | 
would consume about 25,000 tons of acid Bessemer steel | 4,800,000 gallons per week, a supply which is available | 
bars a year, and might employ about 800 persons. | at selected sites in West Cumberland, close to ports. | 
There might be about 350,000 tons a year of pig-| This latter condition is desirable since one of the | 
iron and ferro-alloys not required for acid Bessemer | principal raw materials for rayon production is sulphite 
steel making; but high quality hematite iron ore is pulp, of which some 6,500 tons a year would be re- 
very suitable for the manufacture of crucible steel, and | quired. A plant situated at one of the West Cumber- 
it is suggested, therefore, that a plant capable of | land ports should be able to import this quantity 
producing about 10,000 tons of crucible steel per annum, | from Canada as cheaply, at least, as any plant sited 
and an engineering tool plant consuming about 4,000 | elsewhere in Great Britain. The other raw materials, 
tons to 5,000 tons of such steel per annum, could | namely, caustic soda, carbon disulphide and sulphuric | 
be advantageously set up in the area. The crucible | acid, would also be obtainable as readily as elsewhere, 
steel plant might employ about 200 persons and the | though some expansion of existing plant might prove 
tool plant about 1,100 persons. The balance of the | to be necessary. The plan includes the production of 
pig-iron, ferro-alloys and refined irons would be dis-| rayon staple fibre, which would provide for the output 
patched to other areas. There would seem to be another | mentioned above, employment for 1,150 persons; and 
way of utilising locally-produced steel, namely, by the | one for the fabrication of that material into textiles, 
conversion of plant at present employed in the manufac- | which would provide work for another 3,000 persons. 
ture of light-alloy drop forgings to produce steel drop| New plant for the manufacture of tissue paper is | 
forgings. The possible employment figure given for| also visualised, to absorb 400 persons; and the | 
this industry is 1,500 persons. |expansion of the woollen textile industry, already 
At the outbreak of war there were some 15 active | established in a small way, would employ about 
collieries in the area, operated by nine companies and | 950. Other new industries, namely, the canning of 
having a potential annual output of about 2,000,000) meat and vegetables (employment of 670 persons) ; 
tons of saleable coal, though this output has not been | the provision of the raw materials for these industries 
reached since 1929. Many of the older pits are now (145 persons); new haberdashery and fancy goods 
beginning to come to the economic limit of their work- | (450 persons); and the manufacture of drugs (200 
ings and it is thought likely that, after the war, pro- | persons) are all discussed in the plan together with 
duction may be concentrated mainly in some six pits | many other schemes which have either been discarded 
operated by four companies. One new pit, the Solway, | as impracticable or are considered to be insufficiently 
is now being brought into full-scale production. Dur-| promising to warrant development under immediate 
ing the war there has been a considerable improvement | post-war conditions. Mr. Devereux may be compli- 
in the equipment in use in West Cumberland pits, so | mented on having produced what seems to be a rational 
that those which remain in production after the war | and well-reasoned scheme. In putting the plan forward, 
should have much higher efficiencies ; nevertheless, it | Mr. Devereux acknowledges the assistance of Mr. O. W. 
is probable that a production of 1,500,000 tons of sale- | Roskill, his own staff, and such local authorities as 
able coal annually is all that can be expected after the | Dr. G. H. Daysh, author of a report entitled West Cum- 
war. This would involve the employment of about | berland (with Alston): a Survey of Industrial Facilities. 
4,200 persons underground and 1,250 on the surface, 
and provision would have to be made for finding work 
for between 1,000 and 1,500 persons formerly employed LECTURES ON STATISTICAL METHODS IN INDUSTRY.— 
in coal mining, as well as for those who were already | For the third successive year a course of lectures on 
out of work before the war. Shipments of coal from | “ The Application of Statistical Methods to Industrial 











West Cumberland, it is estimated, might amount to 
400,000 tons per year. An increase in the consumption 
of local coal for domestic purposes, gas works and 
local industries from 350,000 tons annually to nearly 
465,000 tons might take place. The total of 515,000 





Problems ” is being given by Dr. B. P. Dudding at the 
University of Sheffield on Friday evenings commencing 
to-night, October 20. These lectures are of a more ad- 
vanced type than those in earlier courses and are open 
without charge to suitably qualified men. 





TECHNICAL DEVELOPMENTS IN 
THE GAS INDUSTRY.* 


By Dr. E. W. Sarra, C.B.E., F.R.1.C., M.Inst.Gas F. 


In my presidential address last year, I placed before 
you my views regarding the general position of the fuel 
industries of this country and the role which should be 
played by the Institute of Fuel. To-day, however, | 
wish to draw your attention to the very real and almost 
revolutionary advances that have been made on the 
technical side of the gas industry with which I first 
became connected in 1908. I consider myself fortunate 
to have lived during a period in which such changes 
have taken place. I believe that Dr. Harold Coleman 
was the first fully qualified chemist—as distinct from 
analyst—to be engaged by a gas undertaking. H: 
joined the staff of the Birmingham Gas Undertaking 
in 1892, and Dr. Davidson was appointed their first 
chief chemist in 1905. The first full scale coal test 
works (horizontal retorts) was erected in Birmingham 
in 1904. In 1920 the total personnel on the chemical 
staff in Birmingham was about 60. I have referred to 
the Birmingham Gas Department because it was early 
in the field, and because of my own intimate contact 
with it. It was, I believe, also the first gas under- 
taking to develop the technique of the use of town gas 
for industrial purposes in a comprehensive and systema- 
tic way. Their Industrial Research Laboratories were 
inaugurated in 1912. 

It has become the fashion in some quarters to assume 
that the gas industry is rapidly coming to the end of 
its useful life, and to assume that for many years there 
have been little or no technical developments in coal 
carbonisation. I believe the opposite to be the case 
Not only is gas being used more and more as a heating 
medium, but the possibilities in the future for the 
development of the carbonising industries are greater 
than they have ever been. It is impossible to give you 
an exhaustive account of the technical developments 
in this address, and I will content myself with a few 
illustrations. Technical progress in the gas industry is 
derived from three sources, namely, the gas undertak- 
ings, who manufacture, supply and sell gas and by- 
products ; the contractors and manufacturers, who de- 
velope and supply to the gas undertakings the necessary 
plant and apparatus for the manufacture, distribution 
and utilisation of gas and coke ; and the research organi- 
sations supported by the industry—as, for example, the 
Joint Research Committee at Leeds University—now 


| co-ordinated with the Gas Research Board. It has 


been my good fortune to have been associated with each 
of these sources of progress. After a period spent upon 
research work for the gas industry at Leeds University, 
I was attached to the staff of one of our leading 
municipal gas undertakings for 10 years, and then for 
nearly a quarter of a century I was responsible for the 


| technical direction of a firm which has been privileged 


to play a not inconsiderable part in providing the gas 
industry with its present-day manufacturing plant. 
Looking back, one can see that the period 1907 to 
1911 ushered in a most important stage in its develop- 
ment. The industry was about a century old. Through 
the skill and determination of many devoted servants, 
it had reached a position where it already formed an 
essential part of our national life. As the chief supplier 
of artificial lighting, its position had been scarcely 
challenged. The advantages of gas for domestic cooking 
and heating were enjoyed by an increasing section of 
the public. Industry, in general, was becoming 
increasingly aware of the benefits which were to be 
obtained by the use of gas in place of solid fuel. The 
period mentioned was, however, a time of flux, for new 
and revolutionary systems of gas manufacture were in 
process of development and new outlets for gas were 
available which demanded greater technical resources 
than were then available. It is to the credit of the gas 
industry that in order to take advantage of these oppor- 
tunities joint efforts were begun with appropriate 
authorities in the scientific investigation of many of the 
problems involved. I propose to illustrate the import- 
ance of this period by referring briefly to four lines of 
development which, dating from that period, have now 
become the foundations of the structure of the industry. 
My first example relates to research. In 1907, the 
Institution of Gas Engineers’ Research Fellowship was 
instituted at the then recently established Fuel and 
Metallurgy Department of the Leeds University. In 
the same year, the first Joint Committee of the Institu- 
tion of Gas Engineers and Leeds University—the Heat- 
ing by Gas Committee—was established. Thus began 
a long association between these two bodies, which 
was crowned in 1910 by the endowment of the Livesey 
Professorship in the reconstituted Department of Coal, 
Gas and Fuel Industries, at the University, with the 
late W. A. Bone as the first professor. The work of 
the Joint Research Committee of the Institution of 
Gas Engineers and Leeds University, through subse- 





* Presidential address to the Institute of Fuel de- 
livered on Thursday, October 12, 1944. Abridged. 
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quent years, has greatly enriched the knowledge of the 
industry in respect of heating by gas, steaming in 
vertical retorts, water-gas manufacture, the disposal 
of liquor effluents, gasification of coal by oxygen, and 
production of methane, to mention but a few of the 
matters investigated. When the Gas Research Board 
was formed, in 1939, the Joint Research Committee 
became a Joint Committee of the Gas Research Board 
and Leeds University. One of the most important 
results of the work of the Joint Research Committee at 
Leeds was to attract into the industry men of _ 
scientific ability who, after a period spent upon research, 
settled down in some gas undertaking or contracting 
firm. Thus, the gas industry was one of the first to 
set up an organisation for collaborative research. 

My second illustration of the advances, which date 
from the period mentioned, refers to refractory 
materials. In 1908, F. J. Bywater presented a paper 
to the Institution of Gas Engineers on this subject. 
This was the first time it had been dealt with from the 
gas engineer’s point of view. The paper had as its 
theme that improvements in methods of heating retort 
settings, coupled with the reduction in illuminating 
power standards, had led to the use of higher carbonis- 
ing temperatures. This meant that greater demands 
were being made on the refractory materials being 
used, and it was a matter for grave doubt whether 
the quality of the firebrick and retort material had 
been correspondingly improved. This paper was 
followed, almost immediately, by the formation of a 
joint committee of the Institution of Gas Engineers 
and the retort and firebrick section of the Society of 
British Gas Industries. Within two years this com- 
mittee had formulated the first standard specifications 
for refractory materials. It also initated experimental 
work at the Staffordshire County Pottery Laboratory 
under the direction of the late J. W. Mellor. This 
association of the Institution of Gas Engineers and the 
Society of British Gas Industries now operates through 
the British Refractories Research Association. 

To assess the improvement in refractories which has 
resulted from this work, it is interesting to compare 
the answers given in questionnaires by gas under- 
takings, separated by an interval of 24 years. In 1910 
the average life of horizontal retorts was found to be 
797 days and, with patching, 1,257 days. In 1934 the 
average life was found to have risen to 1,700 days and 
it was a fairly common experience for them to attain 
a life in excess of 2,000 days. The later figures were 
obtained with much higher combustion chamber tem- 
peratures than appertained in 1910, and between the 
dates of the questionnaires the average make of gas 
per ton of coal carbonised had been increased by over 
40 percent. A handsome reward was thus being reaped 
for the time and money spent. 

My third illustration refers to manufacturing 
methods. The first three years of the century had seen 
the introduction of two new systems of carbonisation, 
intermittent vertical retorts in Germany, and continu- 
ous vertical retorts in this country. The 1908 meeting 
of the Institution of Gas Engineers was largely devoted 
to the presentation and discussion of papers dealing 
with these types of carbonising plants. The significant 
part which the vertical retort—particularly the con- 
tinuous vertical retort—was to play in the development 
of the gas industry during subsequent years could not 
have been foreseen at this meeting. 

As a fourth example of the value of co-operative 
research, I would like briefly to mention the work of 
the Heating by Gas Committee on which I served as 
chemist for two years at Leeds. The main object which 
the Committee had before them was an investigation 
of the efficiency of the gas fire as a heating appliance. 
It was first necessary to devise a means of measuring 
the heat radiated by the fire, and in effecting this the 
Committee was able for the first time to publish 
accurate data relating to the proportion of the heat in 
the gas which was radiated into a room. This work 
naturally led to a consideration of the ways in which 
the remainder of the original heat in the gas was dis- 
sipated and lost. Such factors as the influence of 
excess air passing through the fire on the heat loss, the 
influence of the length of the radiants and of the 
material of which they were made on the radiant 
efficiency, and the importance of the heat lost through 
the back of the fire came under review. It is not too 
much to claim that the information thus obtained pro- 
vided the initial impulse to manufacturers to improve 
the design of gas fires which has raised the average 
radiation efficiency from 28 per cent., in 1909, to over 
50 per cent. 

Before leaving the account of this period I want to 
emphasise the fact that the part played by the Institu- 
tion of Gas Engineers in these developments is a signal 
example of the value to an industry of having an 
organisation which can hold a watching brief on all 
matters relating to the industry, and which, by joint 
action, can arrange to fill in gaps where important 
activities are being neglected, and provide a platform 
for the discussion of technical and administrative ideas. 
(To be continued.) 





LABOUR NOTES. 


THE important White Papers issued recently by the 
Government are summarised and commented upon by 
the Editor in the October issue of the Amalgamated 
Engineering Union’s Journal. “ We are bound to say,” 
his conclusion runs, that the papers “ mark a great 
step forward in the development of the social services.” 
Taken together, they deal “‘ with employment policy, 
monetary problems, national health, housing and 
related problems of the transition to peace conditions,” 
and they do it so well that “ it must be admitted that 
the Government is doing a workmanlike job.” 





“ Obviously,” the writer continues, “ the programme 
set forth in these White Papers owes much to the 
influence, the experience, and the knowledge of Labour's 
representatives in the Government. We are not saying 
that the programme is complete or perfect in details. 
It is Parliament’s task to fill in the gaps and improve 
the details. But it does seem to us that, as an organised 
movement, we should recognise the efforts being made 
to plan an orderly, fair and practical transition from 
condition of war to the ways and usages of peace.” 


At the end of September, the membership of the 
Amalgamated Engineering Union was 906,847—an 
increase of 2,814 compared with the figure recorded a 
month earlier. The number who received sick benefit 
in September was 6,713—an increase of 341, and the 
number of superannuated members was 13,545—an 
increase of 104. The number who received donation 
benefit was 224—a decrease of 9—and the total number 
of unemployed members was 964—a decrease of 110. 





Mr. Tanner reports in the October issue of the Amal- 
gamated Engineering Union’s Journal that a proposal 
that the union should affiliate to the Confederation of 
Shipbuilding and Engineering Unions was considered 
at a recent meeting of representatives of the two bodies. 
The A.E.U. representatives, it is stated, expressed a 
desire for clarity on certain points, and, after a long 
discussion, it was to set up a joint sub-commit- 
tee to go further into the details of affiliation. 





The Joint Sub-Committee on Grading, which is com- 
posed of representatives of the Transport and General 
Workers’ Union, the National Union of General and 
Municipal Workers, the Electrical Trades Union and 
the Amalgamated Engineering Union held a further 
meeting on September 28. Consideration was given to 
a scheme submitted by the A.E.U. as a tentative basis 
upon which the unions could work with a view to 
formulating more concrete proposals as soon as possible. 
It was agreed that the scheme should be carefully con- 
sidered by the representatives of the unions and a 
further meeting be held on November 16. 





The annual meeting of the British Section of tho 
International Metalworker’s Federation was held in 
London of September 30—Mr. Tanner in the chair. A 
resolution sent in by the Amalgamated Engineering 
Union was adopted calling upon the Federation actively 
to assist the trade union movement in Europe with 
moral, material, and financial support and to help to 
re-establish powerful and free trade union organisations 
in the territories which were invaded by Germany. It 
was decided to revert to the original affiliation fees— 
which had been reduced on the outbreak of the war. 





Replying to Mr. Keeling, the Unionist Member for 
Twickenham, in the House of Commons last week, 
Major Lloyd George, Minister of Fuel and Power, said 
that a preliminary estimate of the rate of voluntary 
absenteeism at the coal face, during the September 
quarter, was in the neighbourhood of 5-6 per cent. 
against 6-2 per cent. for all classes of workers. An 
arithmetical computation of the resulting loss of coal 
output would be misleading in view of the many factors 
involved. Avoidable absenteeism in the industry, 
amounting to 5-8 per cent., represented a loss of 
approximately 230,000 man shifts per week. 





The executive of the Mineworkers’ Federation of 
jreat Britain, at a meeting in Blackpool on Supday 
last, decided to support the appeal of the Minister of 
Fuel and Power to end the decline in output with a 
“more coal for the forces” call. Mr. Lawther, the 
President, said that the executive had asked for a 
meeting with the owners and the Government to discuss 
the position. Meanwhile, they appealed to owners, 
management and workmen to do their utmost to pro- 
duce the coal needed for transport of materials to the 
forces. “In our opinion,” he added, “ this is not the 


hour to do anything except provide the coal.” 





Major Lloyd George, Minister of Fuel and Power, 
declared in the course of a broadcast last week that the 
coal position was serious. Economy, he said, would be 
just as necessary this winter as in either of the last two 
years, and this winter we could scarcely look for the 
same good luck in the weather. The fall in output 
was mainly due to an increase in voluntary absentee- 
ism, and the figures showed that it was found more, 
much more, among the younger men than among the 
older age groups. The country needed coal; London 
and the bombed areas needed coal; and above all 
—even above the needs of London—our forces across 
the Channel, who had still a long, harsh and arduous 
task ahead of them, needed coal. 





In reply to a question in the House of Commons last 
week, Major Lloyd George said that additional applica- 
tions for release from ex-underground workers in coal 
mines, and volunteers for training for such work, are 
being invited from the Royal Navy and the Royal 
Marines. Additional ex-underground workers are also 
to be released from the Royal Air Force. It is not pro- 
posed, the Minister added, to vary the conditions at 
present governing releases from the Army. More 
than 7,000 releases (ex-underground workers and 
volunteers for training) have been effected since Novem- 
ber, 1943, and there are not likely to be any additions 
to the number. 

Interviewed by a representative of the Manchester 
Guardian, leading men in the cotton industry expressed 
general approval of the Government’s new workmen’s 
compensation scheme. Mr. 8. Sanderson, managing 
secretary of the Cardroom Workers’ Amalgamation and 
Provincial Secretary of the National Association of 
Trade Union Approved Societies, said that the pro- 
posals were dynamic in character, cutting right through 
the antiquated system of 1896. The suggested refer- 
ence of disputes to special tribunals, and the settlement 
of disablement cases on a pension basis were more in 
keeping with modern practice. 





Employers, Mr. Sanderson continued, would be 
relieved of a heavy liability and also of an onerous and 
unpleasant task. The workman would gain by the 
knowledge that those who dealt with his case were 
impartial. The establishment of advisory councils with 
employees’ representatives on them would give them the 
requisite legal authority to introduce schemes dealing 
with their particular trades and to give notice of 
diseases known to be due to industrial environment. 





According to Mr. C. Schofield, general secretary of 
the Operative Spinners’ Amalgamation, there was no 
doubt that the proposals were generally welcomed by 
workers in the cotton industry, though there were some 
provisions which challenge discussion. Perhaps it was a 
moot point, he said, but the question was sure to be 
asked why the workers should be required to pay con- 
tributions under the scheme. In the past, this had 
always been regarded as an employer's liability. 





Mr. T. Ashurst, Director of the Cotton Spinners and 
Manufacturers Association, had not yet closely studied 
the full text of the White Paper, but on a first reading 
of the newspaper summaries of it, the scheme seemed to 
him to be a great improvement on the existing law 
from the point of view of the employers as well as that 
of the workers. For one thing it would cost the 
employer less and probably remove a lot of the troubles 
with which, at the moment he had to contend. One 
particularly good point, in his opinion, was that if the 
scheme came into operation the industrial pension 
would be based—not on loss of earnings but on the 
degree of disablement due to the injury sustained. 





An article in the Cotton Board’s Trade Letter states 
that the juvenile recruitment of labour—which is now 
taking place at the rate of 7,000 a year—will not meet 
the prospective deficit of 50,000 operatives compared 
with the labour force of 320,000 required to maintain 
pre-war exports and home trade. The juvenile recruit- 
ment would be insufficient numerically and it would also 
fail to fill requirements, because many of the 50,000 
vacancies can only be filled by adult operatives. 





The question accordingly arises, the article continues, 
whether the “ green ” adult labour released from war 
factories, or otherwise becoming available, could 
readily be converted into skilled textile workers. It is 
pointed out that fairly large numbers of men and 
women have been trained for the cotton industry in 
the United States in recent years and that, in this 
country, the Ministry of Labour and National Service 
has trained 320,000 men and women for the engineering 
and munitions industries since 1941. 
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in the charge by the addition of wrought iron and at 
the same time the limiting effect of silicon on dephos- 
phorisation was investigated. The basic cupola used 


THE BASIC-LINED CUPOLA.* 
(Concluded from page 265.) 


Desulphurisation.—In the conventional acid cupola 
it is not possible to increase the basicity of the slag 
to a point at which appreciable desulphurisation can 
be obtained because of the erosive action of such a 
slag on the lining. Using a basic stabilised-dolomite 
lining, Renshawt has shown how sulphur can be 


for these melts was of standard design, the diameter 
of the shell was 60 in., the internal diameter of the 
lining 36 in., and the height of the cupola from the 
base plate to the top of the basic lining 11 ft. This 
furnace was in regular production as part of a duplex 
| cupola/electric furnace unit. The cupola was fitted 


removed during cupola melting by the use of a basic| with a continuous tapping arrangement, and as the 
slag. The cupola, which is fitted with a continuous | well of the furnace carried only a small weight of 
tapping spout, allows the maintenance of a considerable | metal, with no intermediate ladle between cupola and 
volume of slag in the well. The drops of molten metal | electric furnace, frequent sampling at five minute 
must, of course, pass through this slag before leaving the | intervals was necessary, the average of the samples 
cupola. To test the effectiveness of the desulphurisa- | giving a more representative analysis. 

tion, a variety of different mixtures was melted, ranging | The extent of the dephosphorisation with a minimum 
from 100 per cent. grey iron to charges composed | percentage of silicon in the charge and that which 
entirely of steel scrap and ferro-silicon. In all cases| occurred with varying amounts of silicon added to 
the average sulphur content of the molten metal was/the charge in the form of ferro-silicon were studied. 
less than 50 per cent. of that normally expected when | In the series with no avoidable silicon present, some 





melting similar mixtures in an acid furnace. In the 
melt in which all-steel charges were used the average 
sulphur content of the molten metal was 0-049 per 
cent. The limestone charges used in this melt were 
7 per cent. by weight of the metal charges and 1 per 
cent. of fluorspar was charged with the limestone. 
The charge coke consumption was 14-3 percent. 
Using charges of 100 per cent. cast-iron scrap having 
a sulphur content of 0-120 per cent., the average 
sulphur content of the molten metal produced from the 
basic cupola was 0-056 per cent., 1.c., a sulphur re- 
duction of 53 per cent. In each melt the first metal 
tapped from the cupola had a higher sulphur content 
than succeeding taps, due to the fact that at this 
stage only a small volume of slag was available in the 
well and temperatures were below normal. A reduction 
in the volume of slag present in the well, later in the 
melt, was found to lead to an increase in the sulphur 
content of the metal. When cold, the slag produced 
under conditions of maximum desulphurisation had a 
light-brown chalky appearance. By overblowing the 
cupola, thus creating an oxidising condition, it was 
found that the sulphur in the metal rose from 0-050 
per cent. to 0-075 per cent., with a change in the colour 
of the slag to dark brown. The analyses of typical 
pale-brown and dark-brown slags are given in Table III. 


TABLE III.—Composition of Slags from Basic Cupola. 














Constituent. | (Pale Brown.) (Dark Brown.) 

Si ee 30-80 29-80 
reo : 0-52 1-47 
CaO ‘ 44-04 45-15 
MgO os 14-00 | 12-90 

0 ee 8-74 | 6-46 
3" > 1-08 | 1-00 
MnO 0-83 | 1-43 





This process has been put into commercial produc- | is not present in the portion of the charge to be dephos- 
tion, and metal is being regularly produced with a| phorised, and is concentrated in a small percentage of 
sulphur content 50 per cent. lower than was obtained 


from an acid furnace. When required, final figures | 


between 0-03 per cent. and 0-05 per cent. sulphur can 


be obtained. Under these particular conditions of 
operation there is no outstanding effect on the elements 
carbon, silicon and phosphorus such as were reported 
by Heiken. ; 

Dephosphorisation.—In metallurgical processes con- | 
cerned with the removal of phosphorus, certain funda- | 
mental reactions occur, comprising the oxidation of 
the phosphorus constituent to iron phosphate, followed | 
by its ultimate removal in the slag as calcium phos. | 
phate. The phosphorus is retained in the slag only | 
when the latter is strongly basic, and to a certain | 
extent oxidising. The retarding effect of silicon is 
very pronounced, and its removal is considered neces- 
sary before the phosphorus can be effectively eliminated. 
Preliminary work carried out in the basic cupola in an 
attempt to reproduce the above reactions in this type 
of furnace will now be referred to. 

In the first two melts, consisting of an all pig-iron | 
charge, the cupola used had an internal diameter of | 
24 in., and was fitted with a continuous tapping | 
arrangement. It was found that the amount of 
dephosphorisation varied between 5 per cent. and 
50 per cent., but was in no way consistent, being 
almost dependent on the extent of the silicon removal. 
In general, samples which showed the maximum 
silicon loss also gave the maximum amount of dephos- 
phorisation ; when the silicon had been reduced from 
0-77 per cent. to 0-05 per cent., 50 per cent. dephos- 
phorisation was obtained. 

In a series of melts using steel scrap as the baee | 
material of the charge, the phosphorus was increased | 





* First Report on the Basic Cupola by the Melting | 
Furnaces Sub-Committee of the Technical Committee, 
presented at the 41st annual meeting of the Institute of | 
British Foundrymen, held at Manchester, on Saturday, | 
June 10, 1944. Abridged. | 
+ Foundry Trade Jl., vol. 70, June 24, 1943 


| will have some influence on lining life. 


| difficulty was experienced in operation, there being a 
tendency to bridging. The relatively small amount of 
silicon added in the second series appeared to off-set 
this effect, and there were no apparent melting diffi- 
culties. Experimental results with steel scrap and 
pig-iron charges indicate that a certain amount of 
| dephosphorisation of pig-iron is possible when it is 
| melted with a high percentage of steel scrap. 
| As with other processes concerned with dephos- 
phorisation, if any useful degree of phosphorus removal 
| is to be obtained, the silicon must be removed by 
intense oxidation. In the present series of experiments 
using pig-iron only in the charge, iron ore added with 
| the intention of creating an oxidising slag proved to 
| be almost ineffective. The low FeO content of the slag 
(about 1 per cent.) indicates that the iron ore was 
reduced by the incandescent coke at a level higher 
than the melting zone. With low-silicon materials, as 
in the experiments using steel scrap, up to 80 per cent. 
dephosphorisation was obtained without the addition 
to the charge of an oxidant. This suggests that in the 
absence of silicon, the molten droplets of metal are 
| easily oxidised and this inherent oxidation is sufficient 
| to allow the iron oxide formed to react with the phos- 
phorus. The inclusion of ferro-silicon in the charge 
| reduced the dephosphorisation to around 40 per cent., 
| but the reduction was not in proportion to the quantity 
| of ferro-silicon added. In this series the silicon was 
| not present in that portion of the metal charge to be 
| dephosphorised as distinct from the pig-iron experi- 
| ments, where both silicon and phosphorus are present 
| in the same constituent of the charge. 
| Reviewing the results as a whole, it may be deduced 
that when the silicon is present in that constituent of 
the charge to be dephosphorised, the phosphorus 
reduction is relatively low, depending to a certain 
extent on the percentage of the high phosphorus con- 
stituent in the charge. Alternatively, when the silicon 


| 


the charge (as ferro-silicon), the possibility of phos- 
phorus removal is greater. The experimental work so 
far carried out has shown that if conditions are suitable 
for the removal of phosphorus, desulphurisation is 
restricted. Oxidising conditions favourable to dephos- 
phorisation are unfavourable to desulphurisation. 

It should be noted that the total quantity of phos- 
phorus lost by the metal has not been accounted for in 
the slag, the constitution of which is in no way com- 
parable with that of dephosphorising slags associated 
with other processes. It may be assumed that such a 
cupola slag would be incapable of retaining any quan- 
tity of phosphorus as calcium phosphate owing to its 
low oxidising properties and relatively low basicity, 
compared with dephosphorising slags produced in the 
electric and open-hearth furnaces. As the cupola 
lining material used in these experiments was stabilised 
dolomite which contains up to 20 per cent. silica, the 
slag basicity was undoubtedly lower than it would 
have been with a more basic refractory, such as mag- 
nesite. An analysis of the fritted portion of the lining 
taken from the melting zone showed a certain amount 
of phosphorus absorption to the extent of 0-30 per 
cent. This, however, does not account for the total 
quantity of phosphorus removed ; the remainder may 
possibly be discharged with the stack gases, but a 
preliminary attempt to absorb it in water was 
unsuccessful. 

It should be pointed out that lining wear over long 
periods, when operating a cupola under the oxidising 
conditions necessary for dephosphorisation, has not 
yet been studied. Although experience has shown 
that, when a basic cupola is worked under the rela- 
tively non-oxidising conditions required for desul- 
phurisation, lining erosion is not more severe than in 
an acid cupola, it is possible that operating conditions 
From the 
short experimental melts so far carried out under 
conditions favourable to dephosphorisation, there is 
no evidence that excessive attack on the lining may be 


—_ 


The present work reveals the necessity for a con. 
siderable amount of further experiment before any 
puis theory of the nature of the reactions can 

formed. The relatively small amount of dephos. 
phorisation which was obtained in the experiments on 
pig-iron appears to justify a continuation of the work 
which would probably involve some modification in the 
design of the cupola. In order to intensify the dephos. 
phorisation, some means should be found of inducing 
& more oxidising condition in the melting zone, and 
work could be carried out on the effect of operating 
with excess air and low coke-bed heights consistent 
with obtaining metal at a reasonable spout tempera. 
ture. Further attempts should be made to create a 
slag with a composition more strongly basic and 
oxidising. Investigation could be made on the use of 
larger quantities of limestone and lime, and its effect 
on increasing the basicity of the slag. 

The continuous tapping system employed in the 
experiments may have some bearing on the results, 
as in this method of operation, the well contains q 
relatively large volume of slag with a minimum quan. 
tity of metal. Therefore, any well reactions would 
be modified in the more conventional type of cupola 
using intermittent tapping, as the ratio of slag to 
metal and the contact time would be totally different. 
The effect of these two factors, together with receiver 
and well depth, requires to be examined. It would, of 
course, be an obvious advantage to obtain simul- 
taneous dephosphorisation and desulphurisation, and, 
with a more intimate knowledge of the reactions, this 
dual reaction may prove to be possible. 

The opportunity offered by the basic cupola for 
desulphurisation has obvious applications in the manu- 
facture of steel by the converter process, and also in 
processes where low-sulphur cupola-melted metal is 
required to be tapped direct into a batch-type furnace 
for duplexing, as in the manufacture of short-cycle- 
anneal malleable iron, etc. It may also be of value 
in enabling charges containing large proportions of 
scrap to be used in the production of light castings 
and in other applications where cupola-melted metal 
of consistently low-sulphur content is required. The 
work so far carried out on dephosphorisation implies 
a fulfilment of certain immediate requirements of the 
cupola/converter process, and possible advantages to 
this process may be stated as follows :—(1) To make 
possible the use of higher-phosphorus steel scrap ; 
(2) to substitute higher-phosphorus pig-iron for hema- 
tite iron in the cupola charge; (3) to produce a steel 
with lower phosphorus content than is normally 
obtained from the acid converter, thus closely approach- 
ing the analysis of basic electric steel; and (4) to 
off-set the phosphorus increase in the steel produced 
due to the metallic losses in the cupola and converter. 

Successful application to practice will depend on 
obtaining economical refractory life and in the develop- 
ment of a correct operating procedure best determined 
by practice based on a more complete understanding 
of the reactions involved. The basic cupola may also 
rove of value for the melting of ferro-alloys, such as 
erro-manganese, where the slag produced is of a nature 
which rapidly attacks an acid lining. An aspect of the 
subject not considered in this report, but which is 
engaging the attention of the sub-committee, is the 
influence of basic cupola melting on the properties 
of grey cast iron. The work of Heiken suggests that 
an abnormal pick-up of carbon may be expected, but 
so far no confirmation of this has been obtained when 
operating a basic cupola under conditions favourable 
for desulphurisation. It may be noted also that the 
carbon contents of the metal in the experiments on 
dephosphorisation are of the same order as those ob- 
tained when melting similar mixtures in an acid furnace. 





THE PRODUCTION OF TARS AND 
OILS FROM COAL.* 
By J. G. Kiyo, O.B.E., D.Sc., Ph.D. 
(Continued from page 236.) 


CoLLorpaL fuel is a thick black semi-fluid of high 
viscosity, which flows more readily on agitation or 
pumping. It is burned in the same manner as oil fuel 
and does not require a high preheat temperature or 
special jets. The oil tends to burn first and the coal 
afterwards, so that rather more combustion space is 
necessary than with oil. A practical sea-going trial on 
the 8.S. Scythia on one Scotch boiler gave satisfactory 
results, but the fuel would probably not be suitable 
for boilers of the type used in the Navy, because of 
their restricted combustion space. The coal used in 
the Scythia trial was ground so that it all passed a 
240 B.S. sieve. British coastwise shipping consumes 
in normal times about 2 million tons of heavy fuel oil 
yearly. If instead a coal-oil suspension were used, 





* The first Stevens Memorial Lecture, read before 
the Junior Institution of Engineers, in London, on Friday, 
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REFERENCE 
a. Paste preparation. c. Gas-washing plant. 
». Liquid-phase hydro- d. Vapour-phase hydro- 
genation. genation. 

1. Mill. 8. Gas circulator. 15. 
®, Mixer. 9. Converter 
3. Paste injector 10. Heater. 16. 
4. Heater. ll. Middle-oil injector. 17. 

Converter. 12. Pasting oil 
6. Washing tower 13 Hydrogen. 18. 


7. Wash-oil injector. 14 
hydrogen. 


Compressed made-up 19. 
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28 TO Fie. 1. 


e. Sludge-extraction g- 
plant. h. 
f. Liquid-phase still. 


Vapour-phase 
Final still. 


still. 


Hydrocarbon gases to 20. Vapour-phase crude 
methane-steam plant. products. 

Sludge from converter. 21. Middle oil to vapour- 

Liquid-phase crude phase converter. 
products. 22. Refined petrol. 

Crude petrol. 23. Insoluble matter for 


Middle oil. fuel. 








Fie. 3. 


the replacement of oil by coal could amount to 800,000 
The experience of the Scythia experiment sug- 
gests even wider replacement. 

In bituminous coal, the ratio of C to H is about 15: 1, 
while in petroleum oil it is only 8:1. It follows, there- 
fore, that the conversion of coal to oil involves the 
addition of hydrogen ; the reactions involved are com- | 
plicated, but the overall result is the reduction of the | 
C: H ratio. The process has become generally known 
as hydrogenation, although it is frequently associated 
with the name of Bergius, to whom its early development 
is mainly due. The first attempt to hydrogenate coal, | 
however, was due to Bertholet (1869). In comparison 
with other methods of making oils from coal, hydro- 
genation possesses the adv antage of giving the highest 
yield, potentially about 72 per cent. by weight of the | 
coal treated. 


tons. 


The modern process is operated in two main stages tions, namely, spirit, to 170 deg. C. 
| deg. to 320 deg. C. 


of liquid and vapour-phase treatment. In the first the | 


coal is pulverised, mixed or ‘ * pasted ” 


and catalyst (0-1 per cent. of a tin salt) and pumped | (fusain, 





PLANT FOR HYDROGENATION OF COAL. 


with hydrogen at a pressure of 250 atmospheres through 


|a preheater into the bottom of the liquid-phase con- 


verter and maintained there at 400 deg. to 480 deg. ( 

The average time of this treatment is about two hours. 
The reaction products which vaporise are carried with 
the excess hydrogen and hydrocarbon gases through a 
condenser, a separator and a gas-washing tower. The 
reactions involved are exothermic (450 cals. per kilo- 
gramme), but additional heat is required to reach the 
necessary reaction temperature ; this is supplied to the 
preheater. In the converter, cooling is achieved whete 


| necessary by introducing cold hydrogen at different 


levels. Improved conversion to oil is obtained by 
adding halogen compounds to the feed, but this involves 
the addition of anti-corrosion measures during con- 
densation of the product. 

The crude condensate is ene into three frac- 
middle oil, 170} 


inorganic matter, catalyst) are run off con- 





TARS AND OILS FROM COAL. 


Fig. 2, 



























































| REFERENCES TO Fie. 2. 

] a. Crude oil. g. Gas. 

| b. Recycle oil. hk. Liquor. 
ce. Recovered oil. i. Coke residue. 
d. Heavy oil. j. Liquid-phase petrol. 
e. Middle oil. k. Heavy oil to pasting. 


f. Sludge. 


|tinuously with some oil, as a heavy sludge. The 
| sludge is treated separately to recover the heavy oil 
| which, together with heavy oil from the first stage, is 
| used again for pasting. The amount of this sludge 
| depends upon the ash and fusain content of the coal 
| and it follows that coal for this process must be rigor- 
ously cleaned. 

The second stage determines the character of the 
| final product, which is motor spirit. The middle oil 
from stage 1 is passed with hydrogen through a similar 
converter, containing a bed of static catalyst. The 
| heat of reaction is exothermic sufficiently to maintain 


the required temperature. The pressure is again 
ye atmospheres or more. The vapours are con- 
densed, the oils distilled and the heavier fractions 


recycled ; the gases (hydrogen and hydrocarbons) are 
processed for the production of hydrogen. The time 
of treatment in the vapour phase is only about one 
minute. The process of condensation and separation 
may be substituted in both phases by a system of 
partial condensation under pressure, and the separated 
middle oil passes directly from stage 1 to stage 2. 
Figs. 1 and 2 illustrate the stages of the process, 
while Fig. 3 gives an idea of the size of the pressure 
vessels in which hydrogenation takes place. These 
may be 30 ft. high by 48 in. internal diameter. Thanks 
are due to the Institute of Fuel for permission to repro- 
duce these figures. 








The above is a brief outline of the essentials of the 
process and we must now consider quantities. Taking 
one fairly typical example, we have the following 
quantities and yields per ton of pure coal :— 


Stage 1. 
Hydrogen consumed 
Oils, boiling point below 170 deg. C. 
boiling point above 170 deg. C. 


30,000 cub. ft. 
40 gallons. 
130 gallons. 


Stage 2. 
Hydrogen reacting 
Spirit, boiling point below 
170 deg. C. 


18,000 cub. ft. 


170 gallons or 
57 per cent. by 
weight. 

The overall result is that 170 gallons of motor spirit 
are produced for a net consumption in the process of 
1 ton of coal and 48,000 cub. ft. of hydrogen. Of this 
hydrogen, 22,000 cub. ft. enters into combination 


with the coal to form oil and water, while the remainder 


} 


and heavy oil, over 320 deg. C. 
with heavy oil | The materials which resist the action of the hydrogen | 
‘of coal processed. 


| forms hydrocarbon gases, mainly methane. Some 
excess of hydrogen is required and the total compressed 
hydrogen requirement is about 53,000 cub. ft. per ton 
The hydrogen can be produced 
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directly from coke, or by separation from coke-oven 
or other gases, or by “ cracking” the gaseous hydro- 
carbons made in the pene, It can be cabbalened PATENT RECORD. 

that, if 15 per cent. of the 85 per cent. carbon of the} ABSTRACTS OF SPECIFICATIONS RECENTLY 
coal were converted in the process to hydrocarbon | PUBLISHED UNDER THE AOTS OF 1907 TO 1939. 
gases (mainly CH,) and these were cracked with steam, | The number of views given in the Specification 

the process could potentially become self-contained as| ‘ sated in each case; where none is mentioned, 
regards hydrogen, and the yield of spirit could attain | _ SPeeVteation is not illustrated. 


72 per cent. by weight of the coal treated. The opera-| ere inventions are commentaries from abroad, the 
tion of the process, however, requires fuel and power, = 1. Sue We pe & Ge 


and the latest published data state that, in full-scale | © oS Sperestions ad be obtained at :~ jet 
——, the te ge of a it — of | -lane, London, W.C.2, price 18. each. , 
ional coal is required for each ton of coal processed. | merétounent 
This means that 3} tons or 4 tons of coal a required | T Complete” Sport eal is ak after “the bets 4 in 
per ton of petrol produced when the hydrogen is made| ¢@¢h, case, unless the Patent has been sealed, when the 
by the methane-steam reaction from by-product gas. | P Seales he noe pe a “ 
The catalyst used in the liquid phase may comprise | 2277 o may, & any “me wd months — 
any of the elements of the fourth group of the periodic! Le > . agg Fs Ce axpeptupee af ° Ome at 
classification, but the most active is tin or a compound opposition to fhe grant of a Patent on any of the 
of tin; the amount required is less than 0-1 per cent.| %0Wnds mentioned in the Acts. 
of the coal treated. The effect of the catalyst is to| 
accelerate the rate of combination of hydrogen to such | AERONAUTICS. 
an extent that a reaction temperature can be used | ‘ 
at which thermal effects such as coking become negli- | 558,216. Wing Slat. Sir W. G. Armstrong Whitworth 
gible; the “ pasting” of the coal with oil has also Aircraft, Limited, of Coventry, and J. Lloyd, of Coventry. 
an important effect. The conversion of the middle | (2 Figs.) July 21, 1942.—The invention is a slat mounted 
oil in the second stage is substantially the same in | at the forward edge of a wing and which can be moved 
principle as the treatment of the paste in the liquid | forwards to form a Handley-Page slot. The slat 12 has a 
phase. The first stage of the reaction is hydrogenation ; rearward bracket 13 which is hinged to the upper end of 
this is followed by cracking, with simultaneous hydro- |" 4F™ 14 pivoted at its lower end to the nose plane 15, 
genation of the unsaturated .products. The tem- | the bracket and arm being entirely within the forward end 
perature used (between 400 deg. and 500 deg. C.) is of the nose plane when the slat is closed. The rear 
carefully controlled to suit the catalyst chosen and the | ¢*tremity of the bracket carries a roller 16 engaged in a 
type of product required, but the result is necessarily | 
a compromise between cracking and hydrogenation 
to obtain the best yields; these vary between 82 per | 
cent. and 90 per cent. by weight of the middle oil. | 
The catalyst is used in a static form, i.e., the reaction | 
vessel is packed with a granulated material which does 
not impede the passage of the vapours. The most 
active are compounds of molybdenum and tungsten, | 
particularly the sulphides, and halogens, particularly 
iodine. The reactions are strongly exothermic and a 
metallic catalyst of high thermal conductivity would 
be useful. The control of this heat of reaction is 
readily achieved in practice by arranging the catalyst 
in layers and introducing controlled quantities of cold 
hydrogen between the layers. 
The main product of the hydrogenation of coal is | cam slot 17 in the nose plane. The cam slot is shaped to 
motor spirit. As stated above, the nature of this | control the movement of the slat into the desired position 
spirit depends upon the type of vapour-phase catalyst | when open. The slat is operated by a hydraulic jack 
used. The range is defined by Holroyd in describing | pivoted to the nose plane with its cam pinned to the 
three types: (a) those which operate at high tem- | upper end of the arm 14 or to the slat. The elevator 
perature (500 deg. C.), have high cracking power and | flaps are preferably arranged to give the Fowler slot 
give a rather lower yield of spirit rich in aromatic | effect, and they should occupy @ large portion of the 
hydrocarbons ; (6) those with a high saturating power | chord of the nose plane. In the drawing, the slat chord 22 
and which operate at a low reaction temperature | is about 14-5 per cent. of the main chord of the aerofoil. 
(400 deg. C.); and (c) those which operate at an | The gap 23 is about 60 per cent. of the slat chord and the 
intermediate temperature and which favour isomerisa-| gap 24 about 3-3 per cent. of the main chord. The 
tion and, therefore, increase of octane number. The | vertical drop 25 of the slat is about 25 per cent. of its 
composition of three spirits representing (a), (b) and | forward travel. (Accepted December 24, 1943.) 
(c) are shown in Table III, herewith, as percentages 


TABLE III.—Vapour-Phase Spirits. 
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559,724. Bomb Release. Rose Brothers (Gains- 
borough), Limited, of Gainsborough, and R. H. Watts, 
of Stadhampton. (2 Figs.) September 2, 1942.—The 
invention is tubular chute apparatus carried by aircraft 
and from which bombs are dropped. As bombs have 
radial projections, it is necessary for the internal diameter 


Fig.1. 








Butane 

Paraffins 

1s0-paraffins 

Aromatics 

Unsaturateds 

Naphthenes os ee 

Octane No. (motor) - ool 

Octane No. with 4cc. of tetra- 
ethy |-lead - oe es 





by volume. The lead susceptibility of (6) and (c) is 
marked. The recycled middle oil, using catalyst (5), 
could provide a fair Diesel oil, being a highly-saturated 
naphthenic oil. It has a specific gravity of 0-836 and 
@ spontaneous ignition temperature of 265 deg. C. 
Attempts to make lubricating oils of good quality 
have not been successful. 
(T'o be continued.) 








MEMORANDUM ON Use or ELEcrRiciITy IN COAL 
Mines.—In March, 1943, a memorandum analysing the 
available information upon certain aspects of electrical 
research and testing in relation to the safe use of elec- 
tricity in coal mines, and other industries where there is 
a risk of ignition of inflammable gases, was prepared by 
technical officers of the Safety in Mines Research Board 
and the Ministry of Fuel and Power and a limited number 
of copies, in typescript form, was issued. In order to 
meet the large number of requests for additional copies, 
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culties. The chute is cylindrical and accommodates , 
bomb 12 having projecting lugs 13 and 14 as wel] as 
fins 15, the internal diameter of the chute being cop. 
siderably greater than the body portion of the bom» 12 
to allow cf the free passage of the lugs 13 and 14 and 
the fins 15. The bomb is supported in the chute by 4 
bomb-supporting member 21 projecting through a « ot in 
the chute and forming part of a bomb-releasing | 1ech- 
anism 23. To prevent any excessive tilting or litera) 
movement of the bomb within the chute, there is atta: hed 
to the internal wall a series of guiding ribs 16, 17 and 18 
each extending along the full length of the chute and 
having a cross-section of V-shape with projecting fi inges 
for attachment to the wall of the chute. The apices of 
| the ribs 16, 17 and 18 form the guiding surfaces and are 
disposed on a circle struck from the centre of the chute 
j and having a diameter slightly larger than that of the 
body portion of the bomb so as to allow free passace ot 
the bomb through the chute. The bomb chute, when in 
position in the aircraft, is inclined to the vertical in such 
& manner that the bomb rests against the ribs 18 only, 
as shown in Fig. 2. The disposition of the guide ribs 
16, 17 and 18 is such that the bomb 12 can only be 
inserted into the chute in the correct manner, i.e., with 
the lug 13 in the channel formed between the two guiding 
ribs 17, into which the bomb-supporting member 2] 
projects. The bomb is released by the releasing mech- 
anism 23 and falls from the chute by gravity, a safety 
pin normally being withdrawn from a detonating device 
by a metal cable 27 for the purpose of rendering the bomb 
“live.” By means of the invention, the relative dis- 
position of the axes of the bomb and the chute remain 
| constant during the passage of the bomb through the 
| chute, so that there is little possibility of the bomb 
‘ieee and jamming in the chute. (Accepted March 2. 
| 
| 
| 
| 








1944.) 
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559,578. Locking of Nuts. R. D. Beale, of Burnham. 
(11 Figs.) October 13, 1942.—The invention is a means 
| for locking nuts which can be used in place of ordinary 

washers. Two washers 1, 2 of a pair are of circular form, 
} each with a series of eight projections in the form of 
radially extending ribs 3 spaced equiangularly around one 
face. The washers are used with the projections 3 on 
each extending away from the other washer. The pro- 
jections are sharp-edged, of triangular section, to embed 
themselves in the nut 4 and the object 5 to which the 
stud 6 is applied. Between adjacent projections 3 on 
each washer, and between each two as shown, there is 
formed a tang 7, which is initially bent to project 
slightly from the plane of the opposite face of the washer 
to the face having the projections. The tangs form a 
circular series,tand may be made by cutting or stamping 
U-shaped apertures in the washers. The form of the 
apertures in such that the tangs have an edge 13 which is 
radial of the washer; also the form of the apertures is 
such that the base of the U would be as deep as a tang 7 
is long. Thus, when the two washers are put together 
for use, each tang of each washer can be made to project 


, Fig.2. 


YAS 
(ey 


into the open space of the other washer and thus into the 
path of, and to butt against, the corresponding tang of 
| the latter washer. When butted together any two adja- 
i tangs, one of each washer, lie in a common plane 
| having the same small inclination to the plane of the 
respective washers as the tangs themselves. The tangs 
| are shown curved circumferentially of the washers and 
| thus are slightly shorter on the inner side than on the 
| outer side of the washers. There is no limit to the 
number either of the projections 3 or of the tangs 7 on 
leach washer. In use, one washer 2 may first be placed 
on the stud with the projections 3 in contact with the 
object 5. Then the second washer 1 may be put on the 
bolt so that its projections 3 will contact with the nut 4, 
which is now screwed on to the stud or bolt. As soon 
las the nut, on tightening up, has been screwed down 
to a degree of pressure sufficient for the projections 3 
}on the washers to bite into the nut and the object, 
| the washer 1 engaging the nut commences to slide over 
| the other washer 2 and this continues until the nut is 














the memorandum has now been printed and placed on 
sale by H.M. Stationery Office, York House, Kingsway, 
London, W.C.2. It is entitled “ A Review of Electrical 
Research and Testing with regard to Flameproof En- 
closure and Intrinsic Safety of Electrical Apparatus and 
Circuits.” The price ie 2s. net. 


of the chute to be somewhat greater than the diameter screwed home. During this period, the tangs of the 
of the body of the bomb to allow for the projections. | washers are alternately free and depressed as they 
Such difference in diameter gives rise to difficulties, in | relatively slide over the spaces adjacent to the tangs on 
that the bomb during its release from the chute may leach washer. When the nut is finally tightened, the 
| tilt and jam in the chute. It is an object of the invention | projections are wholly or partly embedded in the nut 
|to provide an improved chute which avoids these diffi- | and object. (Accepted February 24, 1944.) 
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INSTRUMENT PACKING 
CASES. 


By F. PostteTHwaite, Ph.D., M.Eng. 


THERE might be some excuse for thinking that 
the problems connected with packing cases are 
unworthy of the attentions of either the engineer 
or the scientist, particularly in war time; but the 
damage to the contents of packing cases during 
transit from the maker to the user is much heavier 


|The types of packages tested usually contain flaky 
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or powdery foods, soap flakes, or other household 
requisites, and the object of the tests is to ensure 
that the cartons, etc., are sufficiently robust to 


|stand up to the ordinary rail and road transport 


of that country. New forms of package are tested 
in a cement type of tube mill containing pieces of 
pig-iron and miscellaneous pebbles. The testing 
organisation claims that, after a stated running 
time, the damage resulting from the test is equi- 
valent to that caused by a rail and road journey 


than might be expected. The packages may travel across the United States from the maker’s works 


by rail, sea, road, and air to any part of the world, 


and in war it is particularly important to ensure | 
that the contents reach their destinations in perfect | 
During such journeys, the cases may | importance. 


condition. 


to the firm selling the product. This test, however, 
relates to the outer case; with instruments, it is 
the contents of the case which are of the major 
Usually the damage in transit is 


be handled on many occasions, and each handling | not deliberate, but results from the normal hazards 


Fig. 2. 
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Fig.6. 
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is a potential source of damage. Apparatus con- | 


taining gyroscopic equipment, such as aircraft 
instruments, automatic pilots, and bombsights, is 
especially liable to damage because of the high 


mass of the rotor system and the relative delicacy | 
Unless special precautions are taken, | 


of the pivots. 
the proportion of precision instruments damaged 
during transit may be as high as 60 per cent. With 
many instruments, the damage may not be serious 
in itself, but the derangement probably necessi- 
tates the attention of skilled mechanics at the 
destinations. Such a procedure is extremely waste- 
ful of skill and time, and it was decided, therefore, 
to examine the problem, and, if possible, to devise 
a packing case capable of withstanding a certain 
amount of rough handling while giving a high 
degree of immunity from damage to the contents. 
Some idea of the severity of damage resulting 
from ordinary transport can be gathered from the 





fact that an organisation exists in the United States 
for testing the suitability of commercial packages. ' 





of handling ; for example, when a case is lowered it 
receives a jolt, and when it is lifted to a higher 
level it receives another jolt. The magnitudes of 
the shocks depend on many factors, such as the size 
and weight of the case or the prevailing conditions 
for handling ; and, if two or more men are lifting the 
case, lack of synchronisation of their individual 
efforts will jolt the instrument. A certain amount of 
damage will always result from laziness in handling, 
cases being dropped, or rolled from face to face. 
Only a small degree of protection is afforded by 
such instructions as “ Instruments—Handle with 
Care,” “ Fragile,” “ This Side Up With Care,” etc. 
The ideal packing case should give the same degree 
of protection irrespective of the side it rests on. 
Typical examples of good packages are those 
used by the radio industry for valves and cathode- 
ray tubes. The former packing is extremely simple 
and usually consists of a cardboard frame hugging 
the valve securely inside a cardboard box. When 
this is dropped a few feet, the cardboard gives 








sufficiently to reduce the shock on the valve to a 
safe value, while the inherent stiffness of modern 
valve assemblies enables them to withstand large 
transient decelerations. The cathode-ray tube is 
now used extensively, whereas before the war a 
few hundred sufficed to meet the annual needs of 
the whole country. With their wider use, the 
large number of breakages in transit made the 
problem of devising a suitable packing case one of 
some importance. The final design comprised a 
tightly fitting cloth bag to hold the cathode-ray 
tube, and, attached to each end of the bag, four 
metal helical springs, radiating to the corners of an 
enclosing wooden framework. The attitude of the 
springs was such that they were at 45 deg. to the 
horizontal in plan, front elevation, and end view, 
thus giving the same stiffness to the suspension in 
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|each of the three directions. The wooden frame- 


work may be left uncovered, but for certain uses it 
is contained in a cardboard box. This type of 
packing can be dropped several feet without damag- 
ing the cathode-ray tube. It is most important, 
of course, that the shock should not be sufficient 
to make the tube hit the side of the case. This 
design was so successful that it was decided to 
examine the possibility of arranging instrument 
packing-case suspensions on somewhat similar lines. 
At the same time, tests were put into operation to 
investigate existing methods of packing instruments. 

The first problem was to sift the many and varied 
forms of packing already in use. Much reliance 
appears to be placed on simple cushions to reduce 
the shocks to the contents. They may be made of 
such widely differing materials as sponge or solid 
rubber, felt, cloth, corrugated cardboard, special 
long-pile carpet, etc., the choice being left to the 
packing-case manufacturer. A few tests soon 
showed that many of these supposed safeguards 
gave little protection to the contents. The tests 
were carried out with an electronic type of accelero- 
meter, a comparatively small pick-up unit inside 
the case enabling records to be taken by a remote 
recording apparatus. Such an instrument is cap- 
able of registering extremely rapid and severe 
transient shocks, and is rapidly replacing the 
mechanical accelerometer for this type of work. 
A full description of the accelerometer apparatus 
is beyond the scope of this article, but it can be 
stated that the pick-up unit is essentially a small 
electrical condenser, the capacity of which varies 
with the acceleration or deceleration to which it is 
submitted. Changes in capacity of the condenser 
give a signal to a radio type of amplifier, and finally 
the output from this operates a cathode-ray oscillo- 
graph. The movements of the cathode-ray spot 
are recorded photographically. The whole of the 


accelerometer equipment can be calibrated statically 
by incremental loading of the diaphragm of the 
pick-up unit. 
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A number of tests were carried out by dropping 


different types of packing case from known heights 
above a concrete floor. They were released in 
various attitudes by a quick-release mechanism 
and records were obtained which showed that 
conventional packings gave large transient decel- 
erations when the contents hit the inside of the 
ease. The problem therefore resolved itself into 
that of absorbing the energy expended in the shock 
over such an interval of time as would reduce 
the peak deceleration below that capable of damag- 
ing the instrument contained in the case. In many 
ways, the main problem of the packing case was 
found to be similar to that of the aircraft under- 
carriage, the oleo system of which has to absorb the 
kinetic energy of the descending aircraft, but must 
not cause too rapid a deceleration ; otherwise the 
sensation to the crew would be unpleasant and the 
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fit three accelerometers, arranged at right angles 
to each other, so that shocks in any direction 
could be recorded. The dimensions of the small 
unit were chosen so that a range from 5g to 
100 g could be measured. The light spring a 
behind the piston 6 was necessary to hold the }-in. 
steel ball c and the lead disc d in contact, to prevent 
possible chattering between them. The instrument 
is supported on a small angle-bracket, to which it 
is secured by means of a nut and lock-nut on the 
screwed vent-tubee. When the body of the accelero- 
meter is accelerated downwards, the steel ball 
embedded in the piston presses into the lead disc ; 
the dimensions of the impression so formed are a 


indentation is measured by means of a travelling 
microscope, and compared with a static calibration 





performed by incremental loading of the piston. | 
structure of the aircraft would be unduly strained. | Owing to variations in the physical properties of| to be employed. 


| 
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corners of the inner framework and the corners of the 
packing case to accommodate suitable springs, since 
these suffer considerable extension, with consequent 
high stresses. The contents must be capable of 
moving over the whole range of clearance without 
sandwiching the springs against the outer cage. 
There is considerable waste space along the edyes of 
the case, since the clearance between the corners of 
the contents and the case is more than 40 per cent, 
| greater than the clearance at the top and sides. 
| Two schemes for placing the springs in this idle 
| Space are shown in Figs. 4 and 5, page 321. There 
| are twelve edges to a box, so there is ample space to 





}accommodate eight springs. The first scheme 
measure of the acceleration. The diameter of the | 


makes use of only four edges of the box, pairs of 
springs being used attached to supports on the 
side of the outer case as shown. The second 
scheme utilises eight edges and permits longer springs 
Unfortunately, both schemes 


This limit to the deceleration means that sufficient | different lead inserts, it was necessary to calibrate | proved unsatisfactory owing to the initial friction 
travel must be given to the oleo strut. It is obvious | each disc, this being done by a series of indentations lof the pulley system and the stiffness of the 
that, with a spring-suspension packing case, it is| surrounding the portion to be used for the test.| cables, which caused a large transient decelera. 
necessary to allow the contents to move a reason- | Such an accelerometer measures the peak accelera- 


able distance relatively to the outer case; if the 
oleo has insufficient travel it will hit the stop with a 
shock, and the same thing occurs if insufficient 
clearance is allowed around the contents of the 
packing case. 

The ideal is to allow such a clearance that even | 
the worst handling shock would not cause the con- | 
tents to hit the inside of the case. Such an ideal | 
is impossible of attainment since, on occasions, cases | 


will be dropped from abnormal heights, but it was | *e 


considered that a compromise could be made that | 
would cater for the majority of handling shocks. 
It was customary to use cushions to reduce the 
shock when the contents hit the inside of the cases, 
but it soon became apparent that it was always 
better to use further spring movement than to fit 
cushions. There is a definite connection between 
the height of the drop and the relative movement 
of the contents. If the suspension has a steady 
resistance to movement, as in the oleo strut, the 
deceleration suffered by the contents moving 
towards the outer case is given by the simple 
relationship : 

. Height of fall x g 
sercenccmaa Movement of contents 
ft. per sec. per sec., where g is the gravitational 
constant. Since, however, a constant-resistance 
suspension would be too elaborate for a packing 
case, it is necessary to use a simpler solution, 
namely, a spring having a resistance which varies in 
a linear fashion with its extension or compression. 
Hence equation (1) becomes : 

Height of fall x 2 x g 
Movement of contents 





(1) 


(2) 





Peak deceleration = 


ft. persec. persec. This relationship is fundamental 
and does not appear to have been appreciated in the 
past. For example, if it is required to keep the peak 
deceleration of the contents down to, say, 20 g, a/| 
movement of 1-2 in. must be permitted for every foot | 
of fall to which the case is subjected. Since some in- 
struments are more robust than others, it is necessary 
to know, before a suitable packing case can be 
designed for that particular instrument, the maxi- 
mum deceleration that it can withstand without 
suffering damage, and the degree of rough handling 
to be expected. The maximum deceleration can 
only be determined by actual destructive tests. 
In the instruments under consideration, the damage 
is usually pitting of the gyro pivots. Some rela- 
tively delicate devices, such as mechanical time 
delay fuses as fitted to German armour-piercing 
bombs, can withstand decelerations of the order 
of a few thousand times g; but the gyroscope is | 
unusual in that its mass must be large, while its | 
pivots must of necessity be small and lacking in 
robustness. 

A small peak-recording accelerometer, small 
enough to be fitted inside a packing case, was 
designed, and a small quantity made, to enable 
records to be taken during transit. It is illustrated 
in Figs. 1, 2 and 3, on page 321. It operates on 
the Brinell principle, and was purposely made 
small so that persons handling the cases would 
be unaware of its presence. The maximum dia- 
meter is 1} in. In some cases, it was possible to | 
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number of the peak impacts. In practice, owing to 
the working clearance of the piston and slight errors 
in centring the steel ball, it was found that the most 
consistent results were obtained from single peak 
impacts. 

A number of these accelerometers were fitted to 
both the old and the new types of spring-suspen- 
sion packing case before sending them on typical 
road and rail journeys. It was found that decelera- 
tions of the order 15g to 20g were sufficient either 
to damage the gyro pivots or to dislodge the gimbals, 
while many handling shocks in excess of 100 g were 
recorded in transit for old types of cases. The 
captive safety screws f, shown on the cover of the 
accelerometer, are to ensure that false records are 
not obtained during its assembly or before it is 
fitted inside the packing case. When the device 
is fitted with an unused disc, the screws are in the 
down position and the piston and ball are held away 
from the disc. The piston is released just prior to 
the journey and the packing case is closed. At the 
end of the journey, the screws are again screwed in, 
and it is usual for the whole accelerometer to be 
returned for examination. The accelerometer parts 
are wired together in both the safe and working con- 
ditions as a further safeguard against false records. 

In designing the new cases it was decided to give 
equal protection in every direction whenever pos- 
sible. This meant that, if the contents were sup- 
ported by eight springs, the springs would be 
inclined in each view at 45 deg. to the horizontal. 





There is usually insufficient length between the 





tion when the case was dropped. Since it could 
be seen that it would be both troublesome and 
expensive to make this design satisfactory, it was 
abandoned. A satisfactory design is shown in 
Fig. 6, on page 321, where two identical instru. 
ments are fitted in one case. It is not always 
possible to arrange that the number of instruments 
is chosen to permit of a relatively easy design ; 
usually the number of instruments per case is fixed 
by tactical considerations. The use of a specially 
designed fixing frame for the instruments allowed 
relatively long springs to be used, and had the 
added advantage that, after the instruments were 
removed, the spring suspension system was left 
intact and ready to be used again after the case 
had been returned. 

Although the springs are shown attached to angle 
brackets near the corners of the outer case, this 
feature is not an essential part of the suspension. 
It is, however, an essential part of the new design 
that it should be virtually a centre-of-gravity 
suspension ; otherwise the contents will rotate 
as well as move down when the case is dropped, 
and thus might hit the side. It is not necessary 
for the lines of actions of the springs to pass 
through a common point for the suspension to be 
virtually at the centre of gravity, but the lines 
of action of pairs of springs should intersect at 
points symmetrical about the centre of gravity. 
This type of suspension is actually used in certain 
types of aero-engine mountings. If the lines of 
action of the springs all pass through the centre of 
gravity, the suspension possesses no torsional stiff- 
ness, and a slight disturbance would cause the 
contents of the case to rotate and probably hit the 
outer case. The designs shown in Figs. 6, 7 and 8 
possess considerable torsional stiffness about each 
of the three possible axes of rotation. 

The design shown in Figs. 7 and 8, in which there 
are 16 springs, a number of interesting 
features. It is an attempt to afford the maxi- 
mum possible protection to the contents while 
keeping the case as small as possible. Since many 
packages now travel by air, it is of the utmost 
importance that space should not be wasted. The 
minimum dimensions of the packing case are ob- 
tained by adding twice the clearance between the 
contents and the case, and twice the thickness of 
the walls of the case, to the dimensions of the 
minimum block surrounding the contents. With 
many packing cases, thick wood is used and battens 
are fastened to the outside. Such features are 
extremely wasteful and calculations have shown 
that as much as 50 per cent. of the volume required 
by old types of packing cases can be saved even 
when the new case is fitted with spring suspension. 
In Figs. 7 and 8, the walls of the packing case are 
made from commercial plywood, impregnated 
against weather or for tropical conditions if re- 
quired, with the edges bound by thin metal strip, 
such as is used for tea chests, riveted to the wood. 
The case derives its strength from a welded angle- 
iron framework, which utilises some of the waste 
space along the inner edges of the case and therefore 
adds nothing to the volume. The inner frame, of 
light steel angles, is also welded, and has removable 
steel straps, secured by wing nuts, to hold the instru- 
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ment in place. A heavy case will probably require 
handles, and unless care is taken it is easy to add 
feature alone. 
lifting holes cut in the sides. Sixteen springs we 


instrument held in the inner frame. 


It will be noted that each pair of springs has a 


resultant which acts along a line inclined at 45 deg. 
to the horizontal in each of the views of the design. 
The use of an inner frame enables the spring sus- 


ready points of attachment for the springs, it must 


exerted by the springs, it must be designed so} 


that the instrument can be readily fixed in and | 
taken out, it must add little to the weight of the | 
id 


packed instrument, and, if possible, it should ad 
nothing to the dimensions of the packing case. 
One point regarding the springs is to ensure that 
they are pre-tensioned to such an extent that the | 
maximum displacement still leaves them with a} 
slight tension, otherwise they may become detached. | 
The rate of the springs for an eight-spring suspension | 
can be calculated from the following equation : 


, 


R - 0-883. * Wp in., ‘ - (3) 
z 


where R is the rate of the springs in lb. per inch 
extension ; W is the weight of the inner frame and | 
the instrument in Ib. ; A is the height of the drop | 
in inches ; and z is the effective clearance between | 
the contents and the case in inches. 





LITERATURE. 


The Application of Radiant Heat to Metal Finishing. By 
Dr. J. H. Newson and H.Strmax. London: Chapman | 
and Hall, Limited. [Price 8s. 6d. net.) 

Tue war-time demand for speed in the drying of 

painted surfaces has been largely responsible for the 

rapid increase in the adoption of electric radiant 
heating equipment in Great Britain and the United | 

States. Several of these plants have recently been | 

described in our columns, usually from particulars | 

supplied by manufacturers of the equipment, and 
our readers will therefore be interested to learn that | 
the above book is based on investigations conducted | 
in the research laboratories of Messrs. Joseph Lucas, | 
Limited, Birmingham, from the standpoint of users 
of such equipment. The book opens with a chapter 
on the fundamental principles of heat transfer in | 
which mathematical treatment has been reduced to 
a minimum. Then follow five chapters dealing, 
respectively, with the history of the infra-red | 
process, the materials and design of reflectors, the | 
construction and design of radiant heating plants | 
and convection ovens, paint formulation, and the 
field of application of radiant heating. One of the | 
main points made by the authors is that while electric | 
radiant heating plants have enabled drying times 
to be reduced to a fifth, or less, of the time taken in 
the usual type of gas-heated convection oven, both | 
the initial cost and the actual production costs of | 
electrical plants are relatively high. They contend | 
that, as a general rule, gas provides a much cheaper 
source of energy than does electricity and that the 
initial cost of a gas installation will tend to be less | 
than that of an electrical plant. Consequently, 
while they give detailed descriptions of a number of 
electrical plants, they devote a good deal of space to 
some recently-developed gas-operated plants in | 
which most of the possible disadvantages attached | 
to the use of gas are shown to have been substanti- | 
ally overcome by careful attention to design. 
authors have apparently studied the rival merits o 
gas and electricity in a strictly scientific and impar- 


| takings; at least, I have found it so. 





y | 
pension to be left intact and ready for re-use after 
taking the instrument out ; but it must also provide | Thames estuary. 


‘ . |as consulting engineer, for the construction of one 
be strong enough to withstand the maximum forces | of the 


| form the joints. 


ENGINEERING. 








RECOLLECTIONS. 


In civil engineering life, incidents of real general 
interest more often crop up in relatively small jobs 
or investigations then they do in larger under- 
Going back 
to the early days, when I had recently passed 
through a well-known engineering college, I remem- 
ber an incident which occurred about 1906 in the 
My then chief was responsible, 


first reinforced-concrete deep-water jetties 
in that area. At high water, there was about 
50 ft. of water and at low water some 30 ft. The 
design of the jetty involved sinking concrete cylin- 
ders into the river bed and bracing them together 
in *‘ Union Jack” fashion above low water. The 
original idea of sinking these cylinders was to 
excavate within a steel caisson, pump the excavation 
dry, and build the permanent concrete cylinders 
inside. This idea afterwards had to be abandoned, 
as no gatisfactory seal could be made between the 
caisson and the river bed. However, the process 


was being attempted when I first joined up in| 


Westminster and I was detailed to assist in keeping 
an eye on the job. 
the contractor, I noticed that the temporary steel 
caissOns he was going to employ were only of light 
section, consisting of two } in. thick mild-steel 


| plates, held in their cylindrical form, in sections 5 ft. 


long, by 3 in. angle irons bolted round the outside to 
It struck me that, towards the 
bottom, these angles were too far apart to be 


| effective collapse rings, as they had to resist at least 


30 ft. of external water pressure. I mentioned this 
to my chief as, being still more or less in the post- 
graduate stage, I was very proud of my calculations. 

There was no doubt, however, as to the position, 
and in the end I convinced him. He became 
perturbed, because they were going to pump out 
the first caisson that very afternoon, and the 
excavating hands would follow the tide down. I 
had visions of fatal casualties, as the sides of the 
caisson would cave in on the men. We telegraphed 
to the resident engineer to stop the work, and I 
went down to the site first thing the next morning. 
I found the resident engineer very annoyed at 
receiving the telegram. On making inquiries, it 
appeared that operations had been started an hour 
or two before the telegram arrived, but, right at the 
start, the pump broke down!—a very fortunate 
circumstance! Needless to say, proper collapse 
rings were added before the next experiment was 
made. 

One sees some very curious sidelights on the 
engineering profession reflected in the Law Courts 
when engineering cases are involved. Once, in a 
vibration case, photographs were taken of small 
piles of multi-coloured sand, set up on level plates 
attached to the party wall between the plaintiffs’ 
and defendants’ properties. The photographs were 
taken before and after running the machinery from 


which the nuisance of vibration was alleged to arise. | 


The idea, of course, was to rebut the suggestion of 
vibration by showing that no particles of sand had 
moved while the machinery was running. I was 


Going through the orders to| 





323 








graphs had been taken some 15 minutes apart and 


| SOME CIVIL ENGINEERING | ‘te sun's rays, shining through the skylight, had 


appreciably to the volume by the provision of this | 
With the design shown, spring- | 

led flaps can be fitted inside the case to cover | - 76 
a te | By Ernest Larnam, F.C.G.1., M.Inst.C.E. 


found to be necessary owing to the weight of the | 


appreciably moved and had altered the position of 
| the beam of light on the glass plate. The explana- 
| tion was accepted ; in fact, his Lordship was quite 
| apologetic about it. It was a tangled case, with 
many other experiments and issues, but it was 
| settled in the end. 

| Cases where one fails, however, are quite as 
interesting, though, naturally, not to one’s clients. 
| A good many years ago, I experienced such a case, 
| where my firm of consultants were asked to assist 
|a contractor in his claim against a town on the 
| North-East Coast. The contractor was required 
| to extend a sewer outfall several hundred feet sea- 
| wards, and the contract drawing showed the direc- 
| tion of the sewer from the point where it entered 
|the foreshore seawards. The levels of the fore- 
| shore and sea bed were also shown. Now neither 
the direction nor the levels shown on the plan 
| turned out to be correct. This was admitted by 
| the principals, whose engineer issued the necessary 
| variation orders caused by the works going into 
| deeper water than was expected. When the con- 
tractor’s claim for extras was submitted, however, 
| the Town Council refused to pay, pinning him down 
to the amount of his accepted tender. The evidence 
of my partner and myself was given to the effect 
that, in fact, the old contract was voided and a new 
one established. The case was a long one, being 
heard first in London, then in Leeds, and concluded 
in London (Bell v. Bridlington, 1908). On giving 
| judgment, his Lordship expressed sympathy with 
| the contractor, but gave a verdict in favour of the 
| defendants, the Town Council. His summing up 
| made it quite clear that a new contract would have 
| been established with any principal other than a 
| public body. Even if he found that a new contract 
| had been established, the verdict could not be in 
| favour of the plaintiff, the contractor, because such 
new contract was not “under the seal of the 
Council ” as required under the Public Health Acts. 
I believe this was rather a test case, and certainly 
it was a salutary warning to all contractors for 
the future. 

Civil engineers specialising in maritime work are 
often called upon to deal with “foul berth ” cases, 
in which the owners of a ship claim that damage 
has been received while she was lying at her berth. 
Of course, sometimes one represents the shipowners 
and sometimes the wharfingers. These cases gene- 
rally turn out to be complicated claims and are 
| usually fought strenuously in the Courts: Out of 
|a good many, I remember three that had special 
| interest, of which the first occurred in 1907. The 
| ship, the S.S. Llansannor, lying afloat in Cardiff 
| Docks, pulled her moorings in a gale and swung into 
| the dockside, damaging the dock wall and the stern 
| of another ship. In this case (my earliest) we were 
| asked to assist the ship, but in the opening phases 

it seemed that we were going to have a losing case 
|as defendants. The mooring was a very large 
|timber buoy, attached by an Admiralty stud-link 
cable to a single screw mooring in the dock bottom. 
The whole mooring “‘ came home,” setting the ship 
| adrift. 
After we had heard the evidence of the ship’s 
| officer on watch at the time, we had hastily to re- 
| cast the whole technical line of the defence. This 
officer stated that, during the whole period of the 








| effect : 
ae | are exactly the same apparatus photographed from |cable at the moment when the buoy might have 
| exactly the same point before and after the machines submerged. As the plaintiff's evidence showed that 


| were run?” I replied in the affirmative. 


giving evidence in this case and submitted the accident, the buoy had remained awash, there being 
photographs I had taken to the Court. His Lord- | quite small waves running, even in the dock. The 
ship examined them very closely and himself again | interesting thing was that, knowing the freeboard 
repeated to me Counsel’s questions. He reminded | of the ship, her length of rope, the length of the 
me that I was giving evidence on oath ; then, swing-| cable and the reserve buoyancy of the buoy, we 
ing round suddenly, he remarked something to this | had a calculable triangle of forces on the buoy, 
c “You claim that these exhibits A and B| showing the maximum stresses on the mooring 


“Then,” | it never did submerge, we were able to calculate 


ir fi sonclusi indicate that , lags : 
tial manner, endithele Saal conctastens indeate Be | thundered his Lordship, “ how do you account for | this stress, which was very much less than the proof 


they incline somewhat towards the gas-fired radiant | 
heat paint-baking oven, stating that these may well 
eventually supersede the present electric-bulb type 
of plant. 





AIRGRAPH INVOICES IN NORTHERN RHODESIA.—Th 
Board of Trade has been informed that Airgraph in- 


voices are accepted by 
Northern Rhodesia. 


|this beam of light being in one position on one | stress of the cable. The Judge was puzzled and 


photograph and in another in the next?” I was) retired with his nautical assessors of the Trinity 


called up to the bench and he indicated his point | House to consider the point. After a lengthy 
| with a pencil. 
‘ | By this time, I was very nervous indeed, but I 
knew 1 had faked nothing. 
the Customs authorities in| Lordship’s remorseless voice. 
' moment that the truth dawned on me. 


Back I went to the witness box. | adjournment, our point was conceded. The moor- 
| ing was faulty and the ship avoided her alleged 

“ Well?” came his | liability. 

In the next case, it was the wharfinger (Hay’s 


It was only at that 
This 


The photo- | Wharf, London Bridge) for whom we fought. 
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was two years after my first case. The S.S. Irkutsk, 
trading from the Baltic, was a double-bottomed ship, 
and it was claimed that her outer shell had been set 
up when taking the bottom at the wharf at low tide. 
The bottom of the berth was alleged to have been 
uneven. I surveyed it and could detect no appreci- 
able faults. However, the ship was by then in dry 


in, I think, 1929. This company’s premises were 
at East Greenwich and the cable-laying ships, 
notably the S.S. Dominia, of 11,000 tons, used to 
lie off-shore to chain moorings in the river. The 
Port of London Authority wished for a wider fairway 
for shipping and for a long time had been urging the 
company to provide a berth closer to the shore, 





dock under repair, and I had a look at her. She 


had, indeed, been badly damaged, and the vertical | 


centre plates of the keelson were buckled for 
some distance along the ship’s length. A chance 


remark led us to suspect that the damage had | 


occurred elsewhere, which proved to be the case. 
One of the bends in the Kiel Canal had been taken 
too sharply and the ship had touched bottom on 
the “berm” of the canal side while under way. 
Yet the innocent wharfinger in London was blamed. 

The third case which stands out in my memory 
was a small one, but most puzzling. It occurred in 


where the cable ships could lie while out of commis- 
sion or when loading cable. A design for three 
| heavy dolphins in timber was selected. The under- 
| water slope was fairly sharp and the front-line piles 
| were sited on a line as far back as possible while 
| giving the necessary depth of water at the berth at 
|low tide. To enable the piles farther landwards to 
| be properly pitched and driven, especially the back 
| ““rakers,” it became necessary to dredge into the 
underwater slope to form three level plateaux below 
water. This was done and a “ set ’’ duly specified 
for the piles to be driven to. 








I had not realised, | 
1925, when the Poole Harbour Commissioners were | however, the perils of that curious formation known | quite a new structure. 


when, in 1911, the 8.S. Tongariro, a liner belonging to 


the New Zealand Shipping Company, in a fog rap 
right through the timber approach to the jetty head 
of the British Petroleum Company at Purfleet. The 
accident, of course, happened at high tide, and the 
navigators on the bridge were unaware that they had 
been through anything ; they thought the ship had 
just “ touched something,” and actually there were 
only a few paint scratches on the bows to show for 
it. A photograph of the damage caused by this 
strange collision was reproduced in ENGINEERING of 
January 8, 1915 (vol. 99, page 37). 

In 1925, the steering gear of a French oil tanker, 
the S.S. Sunik, broke down while the ship was 
coming up the fairway off Thames Haven, Essex. 
She broached to, nearly at right angles to her course, 
and before she could be stopped ran head on into a 
very heavy reinforced-concrete oil quay. This was 
built on large columns, 6 ft. in diameter, and was 
The upstream end of the 


asked to pay the cost of damage to a little timber | #8 “ Blackwall Rock,” which is a solidified con- jetty head was moved a horizontal distance of up 
schooner called the Vizma, which had loaded china | glomerate of Thames ballast which occurs here-| to 7 in. above water, and many cylinders were 
clay at the West Quay, Poole. I took soundings for | abouts in the river. The contractors reported that | cracked. Although still usable, subject to the 
the Salvage Association, as representing the Com- the first back piles driven had only penetrated about | erection of a temporary dolphin, the jetty took 
missioners’ interests, and it was evident that, at her | three to four feet before they refused further driving. | 18 months to repair. It would have been wholly 
mean draught, even when fully loaded, she could | This was serious enough, indeed ; for a set without | destroyed except for one extraordinary feature, 
have touched bottom apparently only at extreme | reasonable penetration is useless, of course, especially | When I had designed the jetty originally, it was 
low tide under the sternpost. This alone could not | when piles are liable, as they are in dolphin struc- | arranged to face the edge of the concrete decking 
have caused her to open her seams amidships, which, | tures, to be placed in tension. All sorts of scientific | with a continuous 5-in. angle bar, solely to prevent 
in fact, was what had occurred. It took a lot of | suggestions were made, but in the end I drove heavy | attrition of the concrete by ships’ ropes, wire 
trouble to convince the Court of what had really | steel channel sections with their backs against the | hawsers, etc. It certainly was never intended as a 
happened. It proved to be a case of faulty loading. | timber piles. These offered little surface opposition | bumper! This light member held and tore out of 
What happened was that her stern took the ground, | to driving and went down well, being duly fished and | the concrete, but did not break. It literally acted 
the ship ceasing to be waterborne at that end, and | bolted through the main timber piles above low/ as a lasso thrown over the bows of the ship and 
further loading could only be compensated for by| water. Their adhesion to the river bed was nearly | actually pulled her up after the bows had pene- 
the little ship sinking forward well below her normal | #8 good as that which would have been obtained | trated 5 ft. 6 in. into the upper deck. 

draught when completely afloat. Therefore she did | by the 12 in. by 12 in. timber piles if we could have , The legal and engineering professions have some. 
the apparently impossible and took the ground driven them far enough down, because the area of | times a difficulty in understanding each other. | 
forward. As there was a “ valley” in the contour | surface skin offered to the subsoil was nearly the/| recall one classic instance. A coaling berth had 


of the berth under the middle of the ship, she sagged | same. The perimeter of the 12 in. square timber 
and opened her seams. This was the only way the | piles was, of course, 48 in. and that of the steel 
accident could possibly have occurred. It sounds | channels about 36 in. We drove the channels down 
simple when explained, but at the time everyone | @ little deeper than we should have driven the timber 


was concerned to know what really had happened. | 
A little more care in distributing the cargo during | 
loading would have prevented the accident. 

I suppose that, at some time or another, all civil | 
engineers have been intrigued with the idea of 
harnessing tidal power. Two such cases have been | 
put to me, one being to utilise the creeks of Essex | 
behind and adjacent to the island of Mersea. At} 
that time (1921), the subject was very much to the | 


| the remains of old historic structures when erecting 
|new ones, except in one instance. 
| 1933 that the Rye Bay sea defences in Sussex were | 


piles in the ordinary course of events. 
I have never been really lucky in coming across 


It was about 


nearly completed. The small harbour entrance of | 
Rye is now only an entrance to the River Rother, 
created by an artificial cut. The original harbour 
was between the Winchelsea heights and the shingle 





been constructed in the Thames under one of the 
earlier Port of London licences. It caused scour 
at the toe of the adjacent river bank, particu- 
|larly under water, and a considerable pothole in 
|the river bed was scoured out between the jetty 
head and low-water mark. There was consider. 
able insistence by the plaintiffs on the damage 
done to their sea wall and, on their behalf, I made a 
scale model, showing in relief the contours of the 
river bed and the position of the coaling berth. The 
model, of course, made a feature of the pothole, 
showing it well below low water—some 20 ft., I 
think. The model was passed about the Court a 


fore and the Tidal Power Syndicate, of Westminster, | bank to the west, and here, after considering many good deal from hand to hand and we all tired of 


with funds behind them, explored this possibility. | 
I made a very complete survey for them, with land | 


| schemes to save this then important harbour, which | hearing the word “ pothole.”’ 


was shoaling up, Smeaton cut an artificial entrance | 


Before judgment was 
delivered, a view of the site was ordered and the 


levels and soundings over many square miles of | to the sea through the shingle bank. As my works | lawyers were accompanied by an engineer from 


country. Of course, for power production, con- | proceeded in connection with the scheme of defence, | both sides; I was one of the latter. 


We all 


tinuous working of hydro-electric plant was really | the original mole of one of the old harbour piers | solemnly marched on to the berth and answered 


a sine qua non. To get over this, the “ conjugate | 


basin” idea was adopted in the scheme, which, | 


became uncovered. It was executed in beautiful 
ashlar masonry, the blocks being dogged together 


questions put to us by the lawyers, refraining, 
of course, from any other comments on the case. 


roughly, meant holding one basin empty against the | with large wrought-iron clamps. The sea defence Then, to our dismay, one eminent lawyer leant over 
period lasting from some time before high tide to | works soon attracted a beach accumulation, how- | the deck rail and gazed down into the river. “J 
some time after, thus providing a hydraulic head | ever, and the “exhibit ” again became obliterated. | can't see this pothole,” he said, “ where is it ? 


which would not otherwise exist over the inoperative 
period towards and at high tide. Many months} 
were occupied over the survey, and much time and 
thought subsequently given to getting out a scheme. 
Of course, one thing was against the site, namely, 
the low range of tide at Mersea (only some 10 ft. to| 
13 ft. at neaps and springs), though hydro-electric 
plants can and do operate efficiently with low heads. | 
We could not have hoped at Mersea to maintain | 
much more than 5 ft. 

The final result showed that, with draining creeks, | 
cutting the necessary channels in the marshes, and 
installing plant, the initial cost, allowing for land 
acquisition, would become much too high per unit | 
of energy to compete with the ordinary generating 
stations or hydro-electric installations of the normal | 
type. Even then, many square miles of water had | 
to be harnessed to provide a ridiculously low com- 
parative output of power. Some day we shall 
succeed in harnessing tidal energy, but, | am 
afraid, not on these lines. 

Foundation problems, of course, are many and of 
varied aspect; few civil engineers escape them. 
The one outstanding in my mind was encountered | 
when I was building a deep-water berth for the | 


It gave one quite a thrill, however, to see these old | 
works of nearly 200 years ago exposed for that 
short time. 

I have dealt with many cases of failures of sea and 
retaining walls, but the most curious was the smal. | 
lest. In 1920, a landowner at Leysdown, Isle of 
Sheppey, complained that his sea wall had been 
damaged by “bombing.” It appeared that the| 
Royal Flying Corps (as it then was) had practised | 
bombing on the foreshore, quite 1,500 yards from | 
the so-called sea wall. The targets were floating 
timber rafts, but sometimes the practice went on | 
until the tide had ebbed so far that the explosions | 
were taking place in the Platimore Clay itself, | 
exposed by the receding tide. The “ sea wall ’’ was | 
really only a clay embankment with a concrete | 
veneer. In dry weather, the shock of these explo- | 
sions was transmitted through the clay formation, | 
producing an earthquake effect which had literally | 
shaken down the earthwork of the wall. The 
damage to this sea wall was described in an illus- | 
trated article in ENGINEERING of January 6, 1922 
(vol. 113, page 3). 

I have experienced several collision cases in which 
ships have run amok and damaged land structures. 


|} again be available for 1945. 





A.E.C. Pocket AND Pap Dtaries.—The Associated 
Equipment Company, Limited, Southall, Middlesex 
inform us that their A.E.C. pocket and pad diaries will 
They can, however, only 
be supplied to those firms and individuals who have 
received copies in previous years. Requests for diaries, 
which should be addressed to the Publicity Department 
of the firm, at Southall, must be accompanied by the 
payment of Id. for each pocket or pad diary, to conform 
to Government Orders. 


WOLVERHAMPTON PRODUCTION EXCHANGE.—A classi 
fied directory of members of the Wolverhampton Pro 
duction Exchange, which includes also an account of 
the origin and development, aims and objects, and rules 
and by-la‘vs of the Exchange, has recently been issued 
Briefly, the objecta of the Exchange are to assist its 
members to secure the maximum output of munitions 
and material for the war effort; to enable the Wolver- 
hampton Production Committee to keep in close contact 
with local industry and discuss any problems whicl: 
may arise; and to provide facilities for manufacturer 
to meet and discuss their problems with a view to increas 
ing their own efficiency and that of their fellow-member= 
Copies of the directory may be obtained on application 
to the secretary of the Exchange, 46a, Queen-street 


Telegraph Construction and Maintenance Company ' Certainly, the most curious one I had to do with arose ' Wolverhampton. 











OcT. 27, 1944. — 
SHIPBUILDING AND THE 
NORTH-EAST COAST.* 
By Sm Summers Hunter. 

PrecisELY what the North-East Coast industries 
have meant to the national effort in this terrible con- 
fict, which is essentially a technician’s war, cannot be 
told until the return of peace ; but it is an open secret 
that North-East Coast shipbuilding and associated 
industries have been well to the fore from the start in 
the most decisive battle of all—the Battle of the 





Atlantic. The North-East Coast has been the birth- 
for the desi of much tonnage built in the 
United States and a. Moreover, certain types of 


Ministry of War Transport ships—for example, cargo 
liners and fast tankers—features of which are inc 
carrying capacity and the utmost economy in the 
materials of construction, originated there. The 
designs of the cargo liners and fast tankers were 
evolved under the guidance of a distinguished North- 
Fast Coast trained shipbuilder, Sir Amos Ayre, Director 
of Merchant Shipbuilding at the Admiralty. In war- 
ship work also this area has made substantial contribu- 
tions to the war effort. 

If one lesson has been taught more convincingly than 
another in this World War No. 2 it is that we can neither 
live on nor in the past, however great the past may 
have been; so no apology is offered for venturing to 
express some thoughts on the future. Prophecy is not 
an enviable oceupation and, as someone once said, the 
only really safe course to adopt is to predict events so 
far distant in the future that the happenings, cannot be 
contradicted in one’s lifetime; but shipbuilders and 
engineers are not much interested in what is going to 
happen centuries or even decades hence. Our most 
serious thought must be given to the near future—the 
very near future—which means that, whatever our job 
is, it must be tackled with all the energy we Y pone to 
ensure decisive victory. That is the first and supreme 
task. After it is achieved, we shall be faced with a 
period of transition, teeming with problems. A sub- 
stantial portion of the civilised world will have to be 
rebuilt, and for a time many industries may suffer 
from a shortage rather than a surplus of labour ; but, 
looming up in the distance, is the greatest enemy of our 
generation—unemployment—which is the root cause 
of most wars and social upheavals. If inevitability of 
unemployment is accepted, there is no hope for the 
future. Unemployment can be obviated. rther, it 
is not necessary that certain industries, especially the 
marine industries, should be subjected to alternate 
periods of feast and famine. These are broader issues, 
where the assistance and co-operation of statesmen and 
politicians must be invoked if we hope to avert a return 
to the conditions already mentioned when the ship- 
building and its associated industries of this country 
were ool to languish. Continuity of employment 
is, therefore, essential and we must see to it that the 
curve of industrial activity has fewer crests and troughs 
than it has had in the past. 

With the advance of industrialism, we are not alone 
in our ability to design and build ships and their 
machinery. Je have, therefore, to ensure that we 
keep pace with developments. Happily, industrial 
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various reasons for this, not least the inventor him- | the welcome recommendation for taxation relief. 


| self. Very often his method of presenting his invention | In some 
| to practical men. kills interest in the idea from the | Government for not fostering research. More financial 


start, especially if he gives the impression that he is 
the only man on earth who knows what he is talking 
about—as is quite frequently the case. But we have 
to recognise that it is asking too much of human nature 
to expect in an inventor the ability to initiate ideas 
and the knowledge and technique to put them into 

ractice. Some of the most successful inventors have 
= men who, in addition to having ideas, had the 
wherewithal to develop them—that is, to experiment 
with the idea, build it, test it, persuade a company to 
take it up and publicise it. Few inventors are in 
that happy position, and while there is little we can 


surely must not happen that inventors from this 
country have to go abroad to get their ideas developed. 

Many a brilliant mind is wasted owing to the lack 
of a sufficient grounding in scientific principles. It is 
there that ordinary mortals can help the inventor by 
giving him the y ag’ t to acquire 
the knowledge and technique without which his dreams 
and theories are of no avail. These facts are being 

ised, as witness the report made by this Institu- 
tion on “Encouragement of University Students 
Entering Industry.” This report, issued this year, 
owes much to our former President, Mr. J. Ramsay 
Gebbie. The committee investigating this subject com- 

i Professor C. J. Hawkes (chairman), Mr. Robert 

inchliffe, Mr. Harry Hunter, Mr. Allan J. Marr, Mr. 
w. 8 r Paulin, Principal Francis H. Reid, and 
Mr. H. B. Robin Rowell. In their conclusions, the 
committee advocated that specific encouragement 
should be offered to university-trained men to enter 
the shipbuilding and ship-repairing industries ; that 
the salary paid to the university-trained employee 
between the ages of, say, 21 and 25, should be not 
less than, say, 1/. per week more than that customarily 
paid to an employee of the same age, not so trained, 
and that such a university-trained employee under- 
take to remain in the service of his firm for a minimum 
period of two years from the completion of his training 
and that the firm guarantee his employment for the 
same minimum period. This should go a long way to 
recruit to the shipbuilding industry a promising type 
of youth who in the past might have been tempted 
to enter, say, the teaching profession. 

Another commendable recommendation of the com- 
mittee is that, where an apprentice desires to obtain 
university education and is considered by his employers 
to be capable of profiting thereby, he shall be enabled 
by them to attend the university. Opportunity is also 





do to make inventors, we can, at least, do something | 
more in the future to help and encourage them. It | 





to be given the apprentice, where desirable, for post- 
graduate work on some subject of importance to ship- 
building. These recommendations were applicable to 
shipbuilding and repairing only, because on the engin- 
eering side the value of university training has been | 
recognised more widely, but the committee added that | 
greater financial recognition of the university graduate 
in marine engineering merited consideration among | 
engineering companies. Both shipbuilding and en- 
gineering are developing at a pace that will demand a | 





research is on almost everyone's lips nowadays, and 
it is certain that this will be one of the major factors in | 
post-war industry. “ Research” has an academic 
sound about it, and may Heaven preserve us from 
certain types of the academic mind. At the same time, 
there is one so-called adage that should now be thrown | 
overboard, and that is the oft-quoted saying that “ an 
ounce of practice is worth a ton of theory.”” On the 
contrary, the progress of industry depends increasingly 
on greater inroads of applied science. This is especially 
so of the younger industries—electrical engineering, 
aircraft construction, radio, motor-cars, new fields in 
industrial chemistry and the like. In our own in- 
dustries, the achievements of the pure, as well as the 
applied, scientist are coming more and more into 
play; in fact, the day is fast approaching when the 
services of even the masters in the realm of the abstruse 
mathematical and physical sciences will have to be 
called in to cope with some of the problems that beset 
us in the day-to-day job of engine building and ship 
construction. Power engineering may well undergo 
fundamental changes in the course of the next few 
years, and, what with the growth of electric-welding 
technique applied to shipbuilding and engineering, the 
development of plastics, revolutionary ideas on metal- 
lurgy, radio communication, gas turbines, jet pro- 
pulsion, and so on, it is perfectly certain that even 
now industry must take notice of what the scientists 
and technicians are doing. 

In engineering and other technological industries the 
spearhead of research is probably the inventor, and it is 
perhaps true that this country has not given inventors 
the attention and the rewards they deserve. There are 





* Presidential address to the North-East Coast Insti- 
tution of Engineers and Shipbuilders, delivered in 
Newcastle-on-Tyne, October 20, 1944. 





Abridged. 


greater knowledge of scientific principles than was | 
expected in the past, but if we are to encourage young | 
men from the universities to enter the shipyards and | 
engineering works, it is important that they get reason- | 


jable assurance of continuity of employment. Ship- | 


building and its associated industries are not professions | 
for young men who are unwilling to take a chance, but | 
that is no reason why the industries should be quite so | 
precarious as a source of livelihood as they have been | 
in the comparatively recent past. It is important, too, | 
that we do not ignore the man of ability who, for some 
reason or other, has not much of a shop window—there 
may be good stuff in the back of the shop; thousands 
of the finest young men of this land, who at this moment 
are sweeping the skies, the seas, and the minefields, 
will have a problem to settle down to academic study 
when the peace they are winning is achieved. Where 
they show ability, irrespective of academic attainments, | 
there should be no position too high for them in the | 
industry. 

By the necessity born from the difficulties through 
which it has passed since the war of 1914-18, the British 
shipbuilding industry has done much to put its house 
in order and the speed of developments in marine work 
during the war years have called for united effort in the 
research field. The result is the formation of the | 
British Shipbuilding Research Association, as well as 
the Parsons and Marine Engineering Research and | 
Development Association. These two bodies provide | 
ideal machinery for the co-ordination and advancement | 
of the scientific and technical drive in the marine 
industries, and it is hoped that the fullest use will be | 
made of them. Government encouragement for indus- 
trial research is also a sign of the times. Further | 
grants for research have been promised, and the Chan- | 





| cellor of the Exchequer, in his Budget proposals before 


the House of Commons on April 25 this year, introduced | 


quarters, blame has been attributed to the 


assistance might perhaps have been assigned for this 
purpose, but since 1916 the Department of Scientific and 
Industrial Research has endeavoured to further the 
establishment of research associations with generous 
financial support, and the slowness with which these 
schemes have been put into operation has been due to 
a variety of reasons, not least the lack of appreciation 
of the value of research. It was estimated, in 1937, 
that at that date five groups of research associations had, 
for an expenditure of 400,0001., made economies in 
industry amounting to approximately 3,000,0001. per 
annum. From this it appears that, as a straightfor- 
ward business proposition, industrial research brings a 
most handsome return if there are the necessary enter- 
prise and foresight to make the best use of the results 
obtained. Shipbuilders and marine engineers have 
themselves been aware of the value of research for 
many years as is seen by the generous contributions 
they have made to develop the work of the National 
Physical Laboratory, and the assistance they have 
given to technical progress in the form of scholarships. 
What is needed for the future is more co-ordination to 
tackle outstanding problems on a national scale, and 
that is the purpose of the new research orgnisations. 
When the 1944 Education Act comes into operation 
a year hence, it will probably be necessary for us to 
revise our apprentice training scheme in order to grant 
the part-time educational facilities for which the Act 
provides, and also because it will mean that the younger 
boys for pre-apprenticeship training will not be avail- 
able. During recent years, it has been more fully 
realised that the educational facilities for apprentices 
must be improved, and in respect of part-time educa- 
tion the practice in the industry has been in advance 


| of the law of the country. What we do require, and 


what is envisaged in the Institution report, is either 
State or industry assistance to those capable and 
worthy of a university education by means of scholar- 
ships, and an easement of the normal apprenticeship 
conditions. As it is to-day, the industry loses a number 
of potentially useful members of staff due to the 
individual’s financial position. The new Act, when 
working, should ensure a better educated and trained 
supply of skilled labour, highly desirable as a result of 
the greater complexity, refinements and increased 
accuracy demanded of modern engineering work. The 
mechanisation of industry, which will intensify in the 
future, makes it possible to operate efficiently a great 
deal of work by semi-skilled labour-operatives who are 
machine tenders and not mechanics. This very fact 
will increase the demand for skill on the part of the 
foreman, inspector, and setter-up class. In other words, 


| craftsmanship may be less widespread in the future, but 


all those above the rank of machine tender will find it 
necessary to have a more profound knowledge of their 
job than ever before if they hope to contribute their 
quota to economic and efficient production. In the 
designing departments, and in the management of the 
engine works or shipyard, two rather different types of 
trained men are required—the man of ideas, and the 
man of the more practical mind who can more quickly 
grasp what is economically possible. These two types 
keep the ideal balance in an industrial establishment. 

The scope of supervision is bound to increase in the 
future, on account of the higher accuracy required and 
attainable with modern machine tools and improved 
designs which make heavier demands on the quality 
of materials. In modern factories, inspection has 
become of such importance that it has been found 
advisable to separate it from the function of the fore- 
man’s duties of supervision and to place the inspection 
department under the direct control of the works 
manager. One important activity of this department, 
which is sure to grow in the future, should be careful 
control of all welding processes and the periodical 
testing of the welders’ work to ensure that the high 
standard required in shipbuilding and engineering 
work is maintained by the individual welder. 

From many quarters, it will be seen, there is evidence 
of an earnest desire to maintain and enhance the 


| eminence of the shipbuilding and engineering industries, 


and some indication has been given of what industry 
intends to do by its own efforts, and also of what it 
expects by way of tangible encouragement from the 
State. The future of the marine industries is bound 
up, too, with the future of the shipowners, who also will 
be unable to maintain their position if they are left, 
as they were in the years between the two wars, to 
compete unaided against foreign subsidised tonnage. 
Nothing less than international agreement can avert 
that senseless cut-throat competition that helped to 
intensify the world-wide economic blizzard which 
resulted in the laying up of tonnage in all the harbours 
and waterways, and empty berths in the shipyards 
and idle machines in the engine shops. It is the task 
of the statesman to bring about a better understanding 
among the nations, but why leave everything to the 
statesman ? 
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Fie. 1. Panoramic View or Harspour at ARROMANCHES. 


PREFABRICATED HARBOUR AT 
ARROMANCHES, NORMANDY. 


Ly last week’s issue of ENGINEERING, on page 313, 
ante, we gave a brief description of one of the biggest 
feats of civil engineering of this or any other era, 
namely, the construction of the two prefabricated | 
harbours, each as large as Dover or Gibraltar, which 
were to serve the needs of the Allied invasion forces 
in Normandy when the initial landing had been 
effected. Unfortunately, one of these harbours, 
intended for the use of the forces in the American 
sector, was so badly damaged in the great gale in 
mid-June that it had to be abandoned. The other, 
however, situated at Arromanches, a small coast town 
about 18 miles to the north-west of Caen, was com- 
pleted and has since provided an invaluable bridgehead 
for the supply of the rapidly advancing armies. We 
are now enabled to supplement the former description 
with some further details and a number of reproduc- 
tions of official photographs, which give an impressive 
picture of the magnitude of the undertaking; Figs. 
1 to 7, on this page and the opposite page, and Figs. 
8 to 11, on page 330. 

The panorama of the Arromanches harbour (Fig. 1) 
is a composite view, the five component parts of which 
are reproduced separately in Figs. 3 to 7, inclusive. 
Fig. 2, on this page, is from a mosaic of air photographs, 
and, in conjunction with Fig. 1, will serve to locate 
the various breakwaters, piers, etc., enclosing and 
subdividing the anchorage. The illustrations on page 
330 show some parts of the structures in greater detail. 
Referring to Figs. | and 2, it will be seen that the 
breakwaters enclosing the harbour consist of the 
eastern and western shore sections, composed of con- 
crete caissons of the type illustrated in Fig. 9, and two 
offshore portions, roughly parallel with the beach, 
with an entrance between them. The western offshore 
length consists of lines of concrete caissons and the 
eastern portion is partly of caissons and partly of 
blockships. Inside the harbour, in the centre of 
Fig. 2, is a wharf formed by placing end to end seven 
spud pierheads of the type shown in Fig. 8. These 
are connected to the shore by two floating roadways, 
to be seen in several of the illustrations herewith and 
on the opposite page, and in more detail in Fig. 11. 
To the west of these piers is a smaller one, shown in 
Fig. 4, on this page, which is used to accommodate 
barges; and to the east of them is another pier, 
slightly longer than the barge pier, for use by tank- ; ‘ Panes - EP . . 
landing craft. The outer ends of both of these smaller ya: 3. 'Wasrmas’ Eup ov Hansovn. 
piers are formed by floating pierheads of the same 
type as those constituting the main wharf, held in 
position by steel spuds, driven into the bottom of the 
harbour. 

In our previous article, we mentioned that the : “yy NR Aes sepee oes wer 
constructional work involved in the preparation of the ” , 
harbour at Arromanches, and the American harbour 
which had to be abandoned, was carried out entirely 
in the British Isles. Most of the 146 concrete caissons 
were constructed in the Thames-side and Southampton 
areas, though some came from as far afield as Birken- 
head and Hartlepool. Fifty-seven were built in dry 
docks, eight docks being allocated to this work. Two 
wet docks were also converted to this use, and pro- 
duced 18 caissons. Of the remainder, 23 were built 
on four slipways, and 48 in excavated basins, of which 
there were 12. The basins were excavated on land 
adjacent to the Thames, and in them the lower layers 
of the caissons were constructed as in a dry dock. 
A channel was then cut to the river and the caisson 
floated out, to be completed in a wet-dock berth. 

We mentioned also that some 330,000 cubic yards of 
concrete were used, representing nearly 600,000 tons. 
This involved the provision of great quantities of 
hardcore, which was obtained from the bomb-damaged 
areas in London and elsewhere. In the last three 
months of 1943, a quarter of a million yards of this 
material were delivered to the riverside sites where the 
eaissons were being built. Enormous quantities of 
this rubble had been used already in other urgent Fig. 4. 
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constructional work, more than a million yards in 
making new airfields for the United States Army. 
As the. work proceeded, therefore, it was necessary to 
| draw 6n fresh sources of supply to supplement the 
| 30,000 cubic yards obtained weekly from London. 
Large quantities were brought from Portsmouth and 
from Birmingham, the latter being transported by a 
special train which ran daily to Kent. Many East- 
| Coast and South-East Coast towns also contributed, 
| though where possible this material was used locally 
| to relieve the strain on the transport system. Thus 
|an explanation is now provided of the passing, in 
| directions which seemed difficult to account for at the 
| time of continuous trains of lorries loaded with broken 
| bricks ; a detail which puzzled many who noticed it 
and led to some caustic, but illfounded, comments on 
the wasteful haulage which appeared to characterise the 
| work of clearing bombed areas. These operations were 
| in the hands of the War Debris Survey Department of 
| the London County Council, assisted by the Middlesex 
| County Council Engineer’s Department, and were 
| controlled from the Civil Defence Regional Head- 
| quarters, London. 
| The piers consisted, as the illustrations show, of 
|a single steel roadway carried on steel girders; a 
| construction similar in many respects to that of an 
ordinary bridge, but designed to give sufficient flexi- 
bility to withstand the strains of towing in open water. 
2 | The bridge spans were supported on floats, some of 
- ~~ ean oa steel and some of concrete, strongly constructed so as 
- ie 0 Ga ae Lethe — to be suitable for bedding down on a possibly rocky 
ie = shore when the tide receded. The rise and fall of the 
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tide on the French coast is over 20 ft. The only factor 
Fic. 5. Western FLOATING ROADWAY FROM MAIN PIERHEAD. limiting the permissible length of a pier was the depth 





of water at the outer end, where the spuds were driven 
into the bottom. For towing, the bridges were con- 
nected in lengths of 480 ft. At the shore ends, the 
bridges were joined to heavy steel shallow-draught 
floats, which could be pulled right inshore at high water. 
At the outer ends, they were linked to the spud pier- 
heads, each of which, consisting of steel pontoons, had 
a displacement of approximately 1,000 tons. The 
pierheads were equipped with crews’ quarters, storage 
| accommodation, and electric generating sets. In the 
| case of the pierhead used for landing tanks, a false 
“beach piece” was provided, on which the landing 
craft-ceuld lower theirramps. The pierheads were built, 
in the same way as ships, at various ports round the 
| coast, from Leith to Glasgow; four of them by the 
| Royal Engineers, at military ports in Scotland. Most 
| of the remaining equipment was prefabricated at works 
distributed throughout the country and was assembled 
| at the Army depots at Southampton and Richborough. 
| Some 240 contractors were-engaged on this work, and 
| about 50,000 tons of steel were used. 

| The floating breakwater which formed part of the 
original scheme, but which proved in practice to be 
|unable to withstand the severity of the gale which 
|caused so much damage on the beaches in June, 
| consisted of steel floats, moored end to end. It was 
| expected to have a useful damping effect on the sea 
|in winds up to force 5 on the Beaufort scale, which 
| was all that would be normally anticipated in the 





































summer months. By March, 1944, two rows of floats 
| had been completed, and these were moored off the 
South Coast for observation of their behaviour. As it 
happened, however, the weather was generally calm 
| from that time until “‘ D Day,” so that no bad-weather 
experience was available. The units were prefabri- 
| cated, and were assembled at Southampton, where 
| 2,000 men were employed on this work. About 15,000 
| tons of steel were used in constructing the floats. When 
| it was exposed to the full force of the storm, however, 
| the floating breakwater broke up and ceased to be a 
| protection ; but, even on the worst day of the storm, 
| 800 tons of petrol and other essential stores were landed. 




























j 





CONTROL OF WIPING RaGs.—The Minister of Supply 
| has issued the Control of Rags (No. 5) (Wiping Rags) 
Order, 1944 (S.R. and O. 1944, No. 1137, price 2d.), 
which revokes and replaces, with amendments, the 
previous Wiping Rags Orders, 1942 and 1943. The new 
Order reduces the maximum prices for certain wiping 
| rags containing more than 15 per cent. of silk or rayon, 
|and provides for increased prices for certain wiping rags 
| containing no silk or rayon. The maximum prices for 
| wiping rags made from new material are increased. 














BvOYANT Ropes.—Attention is drawn by the monthly 
| journal of the British Chamber of Commerce in the 
| Argentine Republic to a recent British patent which 
| describes methods of treating flexible rope so that it will 
| float in fresh or salt water from one to ten days. Among 
| the many kinds of fibre that may be used mention is 
| made of cotton, flax, manila, hemp, sisal, and viscose. 
| It is suggested that rope so treated would be particularly 
| useful as lifelines in rescue work, or as landing ropes. It 
Fie. 7. Eastern Enp or Harsour: CatssON BREAKWATER IN BACKGROUND. is claimed that luminescent materials could be applied. 
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THE IRON AND STEEL INSTITUTE. | 


THE annual autumn general meeting of the Iron and | 


INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 





| 


Steel Institute will be held at the Institution of Civil | 


Engineers, Great George-street, London, 8.W.1, on 
the morning and afternoon of Thursday, November 23, 
and on the morning of Friday, November 24. No 
dinner or luncheon will be held this year. The meeting 
is to be devoted to a discussion on ‘“ Blast-Furnace 
Operation and Problems,”’ which will be based on two 
papers, namely, “ Ironmaking at The Appleby-Frod- 
ingham Works of The United Steel Companies, 
Limited,” by Mr. G. D. Elliot and the staffs of the 
Appleby-Frodingham Ironworks, Scunthorpe, and of 
the Central Research Department of the United Steel 
Companies, Limited; and ‘ Considerations on Blast- 
Furnace Practice,” by Dr. T. P. Colclough, M.Met., 
F.R.1.C. Both papers will be issued shortly ; that on 
[ronmaking at the Appleby-Frodingham Works will 
constitute Special Report No. 30 of the Institute. 

The morning session on the first day, Thursday, 
November 23, will commence at 11.0 a.m., when, after 
the transaction of official business, the two papers will 
be presented to the members. A discussion on ‘* Fuel 
Consumption,” timed to commence at 11.30 a.m., will 
then ensue. This will be based on the relevant sections 
of the second paper and on Section IV, “ Blast- 
Furnace Coke,” and Section IX, ‘* The Utilisation of 


Fuel in the Blast Furnace,” of the first paper. The 
afternoon session will commence at 2.45 p.m. when a 


discussion on “ Furnace Operation and Problems ” 
will be held, based on the following portions of the 
first paper: Section III, * Furnace Plant Design and 
Lay-Out”; Section VII, “ Furnace Operation and 
Operating Problems”; Section VIII, ** Scaffolds ” 
and Section X, “‘ Hearth Breakouts.” 

The third and last session of the meeting will take 
place on the second day, November 24; it will be 
divided into two periods. The first will commence at 
10.30 a.m., and end at 11.45 a.m., and the second will 
last from 11.45 a.m. until 1.0 p.m. During the first 
period the subject for discussion will be “ The Prepara- 
tion of the Burden, with Special Reference to Ore 
Beneficiation and Sinter.’ This will be based on the 
relevant portions of the second paper and on Section II, 
“The Blast-Furnace Burden,” of the first paper. 
During the second period, the subject of ‘.Refrac- 
tories ” will be discussed, based on Section V, “‘ Blast- 
Furnace Refractories *’; and Section VI, “ Hot-Blast 
Stove Refractories,” of the first paper. 

Copies of the two papers will be sent on request to 
members, but additional copies will not be available 
at the meeting. 





EXHIBITION OF Historic INSTRUMENTS, CAMBRIDGE. 
An exhibition of historic and old scientific instruments 
and books, drawn from the collection which Mr. R. 8. 
Whipple is presenting to the University of Cambridge, 
will be held in the East Room of the Old Schools (near 
the Senate House), Cambridge, from November 4 to 11, 
1944, inclusive. The exhibition will be opened by Sir 
Henry Dale, O.M., G.B.E., President of the Royal 
Society, on Saturday, November 4, at 2.45 p.m. Admis- 
sion will be free, without ticket, on week-days from 
10 a.m. to 5 p.m. 


THe INSTITUTION OF CHEMICAL ENGINEERS.—On 
saturday, October 7, Mr. F. A. Greene, President of the 
Institution of Chemical Engineers, inaugurated the 
North-Western branch of the Institution, which is the first 
branch to be constituted. The meeting took place in the 
Reynolds Hall of the College of Technology, Mancheste 
The branch will serve, in the first place, the Counties 
of Lancashire and Cheshire and parts 
and North Wales. Mr. J. McKillop was elected chair- 
man, and Mr. A. Rees Jones, “ Chomlea,” Claremont 
Road, Salford, 6, honorary secretary. The committee 
was also elected as follows: Messrs. E. C. B. Bott, 
J. F.C. 
Clayton, J. 5. Hunter, J. P. Llewellyn, J. M. Wishart 
and J. P. V. Woollam. After the conclusion of the 
business, Mr. C. 8. Garland, a past President, delivered 
the inaugural lecture on “Some Developments in Cera- 
mics.” He referred to the impetus given to the ceramics 
industry by the gas and electrical industries, and stated 
that their increasingly exacting demands had led to a 
considerable advance in the technique of fabricating 
complicated designs of porcelain ware. Mr. Garland 
dealt with natural and synthetic porcelain materials 
and described processes analogous to those used in 
powder metallurgy, whereby porcelain ware could be 
pressed into shape from powders. After an initial firing 
they could be machined to within fine limits and the articles 
were then given a final firing in the furnace. The paper 
gave rise to an interesting discussion. The next meeting 
of the new branch will be held on Saturday, November 18, 
at the College of Technology, Manchester, when Mr. G. 
Lowrie Fairs will speak on “‘ Calder-Fox Scrubbers and 
the Factors Influencing their Performance.” 


of Yorkshire | 


Gartshore, H. Inglesent, O. W. Murray, R. H. | 





Associate Member.—Eric Kemp Aitchison, Bromley, 
Kent ; Alfred Noel Appleyard; Rugby ; Major Adrian 
Neville Arman, Ph.D., B.Sc. (Eng.) (Lond.), R.E.M.E. ; 
James Bernard Atherton, Salford;  Commdr. (E.) 
Herbert Farquhar Atkins, D.S8.0., D.S.C., R.N.; 
Richard Scott Atkinson, Ferrybridge, Yorks. ; Regin- 
j ald Alfred Bellamy, Wigan; Robert Boorman, Roch- 
ester; Charles Thomas Brown, Welling; Ellis Rawdin 
Brown, Derby; Richard Brown, Bombay, India; 
Henry Fowler Buxton, B.Sc. (Eng.) (Lond.), London, 
8.W.1; Archibald Caldwell, B.Sc. (Glas.), Fraser- 
burgh; Robert Carstairs, B.A. (Cantab.), Northwich ; 
; James Cooper, Birmingham ; Commdr. (E.) Sir John 

Ralph Coote, Bt., R.N.; Charles Henry Cowell, 
| Dunedin, N.Z.; Thomas Hepple Wheatley Cruddas, 
|M.B.E., Shildon, Durham; Eric Charles Curling, 
|Canterbury; Capt. Zygmunt Schedlin Czarlinski, 
| Polish Army; Geoffrey Innes Davey, B.E. (Sydney), 
| Sydney, N.S.W., Australia ; Robert Davis, Stockport ; 
| Leonard Arthur Frederick Dent, Bexleyheath ; - 
erick Harold Dickinson, M.Eng. (L’pool), London, 
| S.W.10; George Taylor Sutton Done, Sutton, Surrey ; 
| William John Edgington, Doncaster; Capt. David 
| Everitt, R.E.M.E.; Richard George Fletcher, Hudders- 








field; Albert Fogg, M.Se. (Manch.), Teddington, 
| Middx.; Guy Clifford Gold, Darlington; James 
| William Hamilton, B.Sc. (B’fast), Belfast; Elliott 


Morley Heap, M.Eng. (Sheff.), London, N.W.2; John 
George Henderson, Manchester; Thomas Hill, Moni- 
| fieth, Angus; Ronald Leslie Hitchens, Colchester, 


; | Essex; Arthur Hood, B.Sc. (Eng.) (Lond.), Liverpool ; 


Charles William Hotchen, 
| Francis Hunt, Birmingham ; Harold Jackson, Erith ; 
| Clifford Perey Jones, Derby; Colin Howell Kain, 
' Braintree; Edward Hamilton Ker, London, E.15; 
William John Killops, Belfast; George Frederick 
Lake, M.A. (Cantab.), Stockton-on-Tees; Alfred 


London, N.1; Reginald 


Lebrecht, Woodford Green ; Michael William Leonard, | 


B.Se. (Eng.) (Lond.), London, 8.W.1; 
land, Mitcham, Surrey; James Alexander McConnell, 
| London, E.C.4; Ernest John MeVitie, Gateshead ; 
| Capt. Stephan Majde, Edinburgh; Lieut.-Commdr. 
(E.) David Parks Mansfield, R.N.; Tom Matthewson- 
| Dick, York; James Joseph William Middlesmiss, 
South Shields; Albert Edmond Moreillon, Redditch ; 
| John Massey Morris, Basrah, Iraq; Albert Douglas 
Mortimer, London, 8.W.1; Henry George Nelson, 
M.A. (Cantab.), London, W.3; William Alexander 
| Pain, Birmingham; Howard Eddes Phillips, Rick- 
mansworth ; Arthur Ernest Plews, M.C., B.Sc. Tech. 
|(Manch.), Rochdale; Sydney Albert Poland, Rother- 
ham; Geoffrey Edmund Savory, B.Eng. (Sheff.), 


~| Lincoln ; John James Settle, Runcorn; Bert Spencer, 


Doncaster; James McLean Steel, Dumfries; Henry 
John Steggall, B.Sc. (Eng.) (Lond.), Southampton ; 
Lieut.-Commdr. (E.) Walter Randolph Stewart, R.N. ; 
Lieut.-Col. Francis Taylor, B.Sc. (Bristol), R.E.; Capt. 
Louis Norwell Taylor, G.M., R.N.; Major Gordon 
Vaughan, I.A.0.C.; Lieut.-Commdr. (E.) Jack Little- 
| wood Walker, R.N.; Lieut. Gilbert Claude Wall, French 
M.N.; Stanley Waterworth, Sheffield; Edwin James 
Wenham, B.Sc. (Eng.) (Lond.), Colombo, Ceylon; 


| Sqn. Ldr. Henry Moir Wilson, Ph.D., B.Sc. (Belfast), | 


R.A.F.; George Reginald Wiltshire, Colombo, Ceylon ; 
| Joseph Winterburn, Bury. 





BOOKS RECEIVED. 


| Ministry of Works. Post-War Building Studies. No. 11. 

| Electrical Installations. By a Committee Convened 

by The Institution of Electrical Engineers. London : 

H.M. Stationery Office. [Price 1s. 6d. net.) 

New Methods for Sheet Metal Work. A Practical Working 

| Textbook for Apprentices, Sheet Metal Workers, Platers 
and Draughtsmen Engaged in Engineering, Aircraft, 
Shipbuilding and Other Industries. By W. CooKson. 
Third edition, revised and enlarged. The Technical 
Press Limited, ‘“‘ Piccancot,’’ Gloucester-road, Kingston 
Hill, Surrey. [Price 12s. net.) 

Engineering Drawing. For the Use of Students in Science 
Classes, Technical Schools, and Colleges—or for Home 
Study. By ArTHuR Cryer. Fifth edition. London: 

| Sir Isaac Pitman and Sons, Limited. [Price 7s. 6d. net.] 

| The Railway Handbook, 1944-1945. Compiled under the 
direction of the Editor of “The Railway Gazette.” 

London: The Railway Publishing Company, Limited, 

33, Tothill-street, 8.W.1. [Price 4s.] 

| Patternmaking for Gears: Angular Bevel, Bevel, Internal, 

| Mitre, Spur, Worm and Worm Wheels. By G. OrriLEer. 

| London: Charles Griffin and Company, Limited, 42, 

| Drury-lane, Strand, W.C.2. [Price 7s. 6d. net.) 

| Patternshop Organisation and Management. Planning, 

| Order Routine, Machinery, Layout, Storekeeping Systems, 

| etc. By A. H. Squtre. London: Charles Griffin and 

| Company, Limited, 42, 

| [Price 7s. 6d. net.) 





Gerrit Lever- | 


Drury-lane, Strand, W.C.2. | 











‘Oct. 27, 1944. 





| PERSONAL. 

|} Sim CHARLES BrRUCE-GARDNER has been released by 
| the Minister of Aircraft Production from his positicnus ag 
chairman of the Production Efficiency Board and Cop. 
troller of Labour Allocation and Supply, to take up 
the new position of Chief Executive for Industrial |! cop. 
version of British Industry from War to Peace Produ: tion, 
| Board of Trade. 

Mr. Ceci. BENTHAM, M.Inst.C.E., M.1.Mech.E., has 
been released, at his own request, from his executive 
responsibilities as Deputy Controller General of Mi chine 
Tools, Ministry of Supply, but his experience wil! con. 
tinue to be available in the position of honorary a: viser 
to the head of the department. 

PROFESSOR Sirk ROBERT Ropinson, D.Se., F.R.LC, 
| F.R.S., has been appointed chairman of the Water 
Pollution Research Board of the Department of Scientifx 
}and Industrial Research, in succession to the late Mr. 
| H. C. WHITEHEAD, M.Inst.C.E. 

Sm ALEXANDER Gras, G.B.E., C.B., F.R.S., has 
agreed to serve as President of the Institution of Engi- 
neers-in-Charge for another year. 
| Sm Lesue Boyce, K.B.E., M.P., chairman and 
| managing «director of the Gloucester Railway Carriage 
and Wagon Company, Limited, has been appointed 
| chairman of Wagon Repairs, Limited, in succession to the 
| late Mr. J. B. MUNDELL. 

Mr. B. G. Caurcuer, M.Sc., M.1.E.E., has recently 
| been appointed manager of the research department of 
| Metropolitan-Vickers Electrical Company, Limited 
| Trafford Park, Manchester, 17. 
| Mr. F. S. Mirman, C.B.E., chairman and managing 
| director of Messier Aircraft Equipment, Limited, who 
| has held various appointments in the Ministry of Aircraft 
| Production since 1939, has joined the board of the Brush 
Electrical Engineering Company, Limited. 

Mr. J. F. MELLING has been elected a director of The 
| Projectile and Engineering Company, Limited. 

| The Colonial Office announces that Mr. B. A 
| McArRTHUR Davis, hitherto assistant superintendent of 
| Surveys, Palestine, has been appointed Surveyor 
Gambia, and that Mr. C. L. Warps, hitherto town 
planning officer, Lagos Executive Development Board. 
Nigeria, has been appointed town-planning adviser 
Nigerta. 

Mr. H. J. Grinyer, 0.B.E., Commodore Chief Engi 
neer of Royal Mail Lines, Limited, is retiring on October 
31 after over 41 years’ service. His successor will be 
Mr. N. L. WRIGHT. 

Mr. C. A. PowEL, manager of the headquarters engi 
neering division of the Westinghouse Electric and Manu- 
facturing Company, has been elected President of the 
American Institute of Electrical Engineers for 1944-45. 

Mr. C. B. Kent has resigned his post as sales manager 
to the Aston Chain and Hook Company, Limited, non- 
ferrous metal manufacturers, Birmingham. For the 
present, Mr. N. I. Bonp WHritiiaMs, the managing 
director, is taking charge of the sales department. 

WESTLAND AIRCRAFT, LIMITED, in addition to designing 
and producing aircraft after the war, intend to use some 
of their war-time expansion facilities for other engineering 
purposes. A new company, WESTLAND ENGINEERS, 
Liurrep, has been formed, and as soon as circumstances 
| permit, this company will manufacture all forms of 
| industrial and commercial doors and fittings and various 
| special types of light cranes and conveyors, under an 

agreement recently concluded with the RICHARDS 
Wiutcox CANADIAN COMPANY, LIMITED. 

With reference to the announcement of the acquisition 
| of the business of RurHs ArRcA ACCUMULATORS, LIMITED. 
| by CocHRAN AND CoMPANY, ANNAN, LIMITED, inserted 
| in this column on page 268, anfe, we now learn that the 
particulars furnished to us regarding office addresses wa- 
incorrect. The works of RurHs ACcUMULATORS (COCH- 
RAN), Limirep (the new name of the company), are at 
Newbie Works, Annan, but the registered head office 
remains in London, at 34, Victoria-street, 8.W.1. 

Messrs. A. C. WickMAN, Lowirep, Coventry, have 
been appointed sole agents and engineering representa- 
tives in the British Isles for cold-roll forming machines. 
tube mills, rotary gang slitters and side trimmers, flying 
cut-off shears, sheet-metal coil-handling equipment, plate 
levellers, high-speed power hammers, and other metal 
forming machines manufactured by THe YODER om 
PANY, Cleveland, Ohio, U.S.A. 

THE ASSOCIATION OF SUPERVISING ELECTRICAL EN- 
GINEERS have transferred their headquarters to 54. 
Station-road, New Barnet, Herts. (Telephone: Barnet 
6731/2.) 














Tue Late Mr. F. Woop.—We note with regret the 
death, on October 19, of Mr. Frank Wood, who was 82. 
He joined the Vaughan Crane Company, Limited, Man- 
chester, in 1887, and held the position of chairman and 
managing director for many years, until his retirement in 
| 1941. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel.—There has been a further slackening in 
activity at the steelworks, and one big stee] combine has 
paid off more of its employees owing to lack of orders. 
It is probable that the present production is only 60 per 
cent. to 70 per cent. of current capacity. Some depart- 
ments are much worse off than this, but one or two 
are scarcely affected as yet. There is no improvement in 
the activities of shipbuilders, and plates are in little 
demand. Sections of the lighter types are still moving 
fairly steadily, but here, also, the demand has declined. 
Shectmakers are keeping relatively busy, and full-time 
working is assured for several months to come. 


Scottish Coal.—-Output and supplies of coal have been 
seriously reduced by further strikes in the Lanarkshire- 
stirlingshire area, The wages policy of the Government 
as regards miners has had a disastrous effect on pro- 
duction. Every rise in wages and every concession made 
during the war has been followed by another demand, 
while output is steadily falling. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

tieneral Situation.—There is a rather better tone in the 
market, but, while the demand for certain commodities 
is on an appreciably improved scale, several descriptions 
of iron and steel are still slow of sale and the total volume 
f business passing does not fully reach expectations. 
Many plants are still operating at well below their full 
capacity. Native raw materials are plentiful. In the 
aggregate, the output of pig-iron and steel ingots is on a 
reduced scale. Hematite is the only description of pig- 
iron for which the demand exceeds the supply. Special 
steels are in only moderate request and specifications for 
heavy joists are scarce. Plate makers could also deal with 
more work than they have on hand. 

Foundry and Basic Iron.—Continued slackness at the 
light-casting plants is keeping the demand for ordinary 
foundry pig-iron at a low level. Ample supplies from 
other pig-producing areas are readily obtainable. The 


output of the basic blast-furnaces is fully adequate for | 


the requirements of the adjacent steel-producing plants. 

Hematite, Low-Phosphorus and Refined Tron.—Shortage 
of hematite still necessitates the strict rationing of con- 
sumers and the use of substitutes. Supplies of suitable 
ores for ite manufactures may improve in the near future, 


but other impediments to increasing production, by | 


kindling additional] furnaces, are considerable. The make 
of low-phosphorus and refined irons is rather more than 
sufficient for the substantial needs of the engineering 
foundries. 


Manufactured Iron and Steel.—Users of semi-finished 
iron are receiving adequate supplies for their moderate 
needs and conditions in the finished-iron industries show 
little change. Producers of some commodities have a 
good deal of work to execute, while others are in need 
of orders. The heavy call for steel semies is unabated. 
Re-rollers have extensive contract obligations and require 
maximum supplies of billets, slabs, etc., to enable them 
to keep the mills fully occupied. The demands for steel 
for Government needs are on a considerably reduced 
scale and producers of most heavy descriptions would 
welcome a freer distribution of specifications. Mills 
engaged on small bars, light sections, sheets, rounds and 
squares, on the other hand, have well-filled order books. 
Both black and galvanised sheets are in strong request. 
There are ready outlets for stipplies of rails, chairs and 
other railway material as well as for pit props, arches and 
other colliery equipment. 

Scrap.—Heavy-steel and good cast-iron scrap are in 
considerable demand, but most other categories of scrap 
are in little request. 





THE LaTE Mr. R. F. PLatt.—We note with regret the 
death of Mr. Ralph F. Platt, which occurred after-a short 
illness, at Tunbridge Wells, on October 10. Mr. Platt 
was joint managing director of Messrs. Samuel Platt, 
Limited, manufacturers of bolt and nut and tube-making 
machinery, and drop-forging and other plant, King’s-hill 
Foundry, Wednesbury, Staffordshire. 





CONFERENCE ON Grass DryInc.—The Chemical 
Engineering Group of the Society of Chemical Industry, 
jointly with the Agriculture Group of the Institution of 
Chemical Engineers, is organising a conference on the 
chemical, engineering and economic aspects of “ Grass 
Drying.” The meetings will be held at the Institution of 


Mechanical Engineers, Storey’s Gate, St. James’s Park, 
London, 8.W.1, on Tuesday, November 14, commencing 
at 2 p.m., and closing at about 6.15 p.m. Further details 
will be circulated in due course. 


NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—Operators on the Welsh 
steam-coal market could handle very little business from 
ordinary industria] concerns last week. Outputs showed 
no material improvement and consequently producers 
were concentrating on maintaining supplies for the vital 
war industries and the public-utility undertakings. There 
was a steady foreign demand, but practically the only 
shipments made were those under Government direction 
and intended for the Mediterranean, the coaling depots, 
or France. For Portugal and Spain shippers had some 
South African coal to offer. All the large descriptions 
were well booked with business for some time ahead and 
were very firm, while strong conditions continued to 
rule for the sized and bituminous small sorts, which were 
in strong demand, but were practically unobtainable for 
a long while ahead. Best dry steam kinds were well 
booked, but some of the inferior qualities were available. 
The home demand for cokes and patent fuel was brisk. 


Swansea Sheet-Steel Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, the good home demand for tin-plates and their 
substitutes continued. Makers, who have a substantial 
quantity of orders on their books, would increase the 
number of plants in operation if suitable labour were 
available. Steel sheets were a little quieter, but the 
unexecuted orders on hand will keep the works busy for 
some time to come. There was no improvement in the 
market for iron and steel scrap which remained dull. 
The prices of iron and steel products and of non-ferrous 
metals were unchanged. 








NOTES FROM SOUTH YORKSHIRE. 


| SHEFFIELD, Wednesday. 
| Jron and Steel.—The relaxation of restrictions on the 
|}use of materials needed for the war effort has been 
| extended so that stainless steel is now being released for 
the manufacture of cutlery and other peace-time products. 
| During the war period, stainless steel has been reserved 
solely for the production of munitions of war. In other 
directions there is an easing of controls which permits 
manufacturers to carry out experimental work with post- 
Engineering firms which make a 
special feature of equipping iron and steel works with 
plant dnd machinery are hoping to be able shortly to 
start production on the new types of plant and machinery 
which will be required for post-war trade. There has 
been a lot of improvisation in Sheffield works, in recent 
| years, to adapt plant for the modern types of products 
lighter than those for which the equipment was originally 
designed, but it has been decided that, for the purposes 
of post-war trade, improvisation will not be sufficient, 
and new plant must be installed as soon as possible after 
hostilities cease. There are cases of activity in the steel 
and engineering trade side by side with short-time work- 
ing, and it is not easy to keep together the skilled work- 
men in some departments. Stocks of raw and semi- 
finished materials are very extensive, and in the higher 
grades of steel there is reduced production. Basic-steel 
departments continue active. 


South Yorkshire Coal Trade.—Coal is being eagerly 
sought owing to the lighter reserves held at industrial 
concerns compared with this time last year, and the fear 
of a strike of miners. It is thought, however, that now 
that the Minister of Fuel and Power has intervened there 
will be a settlement of the differences for the time being. 
Public-utility undertakings are pressing for fuller 
deliveries, and in the case of supplies to electricity-supply 
companies, further calls are being made upon the bigger 
supplies of outcrop coal that are now available, owing to 
the longer hours of work at the outcrop sites. Gas coal 
is in relatively short supply and is in strong demand. 
Coking coal is adequate for all the coke-works in operation 
and the make of coke is more than sufficient for industrial 
requirements, and provides a useful surplus for the 
domestic market. More house coal could be disposed of, 
and outcrop coal is being mixed with pit coal to a con- 
siderable extent. 


| 
| 


| 


|} war trade in view. 





COATING SHEET IRON WITH ALUMINIUM.—Two Russian 
scientists, Messrs. M. Goncharevsky and I. Sorkin, 
are said to have perfected a method of coating 
sheet iron with aluminium. The sheet iron is first 
treated with a 5 per cent. solution of ammonium chlorke 
and is then etched with 5 per cent. hydrochloric acid. 
After washing in hot water and the neutralisation of the 
last traces of acid in a weak solution of ammonia, 
the sheet is immersed in a bath of fused aluminium for 
some 6 or 7 minutes. The layer of aluminium formed 
on the sheet is 0:015 mm. thick and the amount of 
aluminium used for coating both sides of the sheet is 
stated to be 80 g. per square millimetre (or 0-26 oz. per 
square foot). It is claimed that the mechanical pro- 
perties of the aluminium-coated sheet are similar to 
| those of tin-plate. 








NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column ghall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
5.30 p.m., Storey’s-gate, St. James’s Park, 8.W.1. Dis- 
cussion on “The Influence of Engineering on Social 
Advancement,” t# be opened by Mr. Edward Reeve. 
Southern Branch: Saturday, October 28, 2 p.m., Kim- 
bell’s Restaurant, Southsea. ‘“‘ The Development of Cast 
Irons,”’ by Mr. J. G. Pearce. (Preceded by lunch at 1 p.m.) 
Yorkshire Branch: Saturday, October 28, 2.30 p.m., 
Royal Victoria Station Hotel, Sheffield. Chairman’s 


Address: ‘“ Forty Years’ Progress in Cutting Tools,” 
by Mr. J. H. Barber. Institution: Friday, November 3, 
5.30 p.m., Storey’s-gate, St. James’s Park, 8.W.1. 


Jointly with Applied Mechanics Group. “‘ Stresses by 
Analysis and Experiment,” by Professor A. J. Sutton 
Pippard. Scottish Branch: Friday, November 3, 
7.45 p.m., Robert Gordon’s Technical College, Aberdeen. 
“ Future of Marine Propelling Machinery,” by Major 
William Gregson. Also on Saturday, November 4, 7.15 
p-m., Technical College, Dundee. 

JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6.30 
p.m., 39, Victoria-street, S.W.1. “‘ Aerodrome Con- 
struction in New Zealand,” by Sgt. S. Dark. Midland 
Section: Wednesday, November 1, 6.30 p.m., James 
Watt Memorial Institute, Birmingham. “ Prefabricated 
Houses,” by Mr. D. E. Gibson. JInstitution: Friday, 
November 3, 6.30 p.m., 39, Victoria-street, S.W.1. 
“ Apparatus for Amateur Photomicrography,” by Mr. 
L. 8. Atkinson. 

INSTITUTION OF CIVIL ENGINEERS.—North-Western 
Association : Saturday, October 28, 2.15 p.m., Engineers’ 
Club, Manchester. Chairman’s Address, by Mr. W. A. 
Walker. Institution: Thursday, November 2, 5 p.m., 
Great. George-street, S.W.1. “‘ The Engineer in Relation 
to Town and Regional Planning: Traffic Problems,” by 
Mr. W. S. Cameron. 

NortTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, October 28, 2.30 
p.m., Neville Hall, Newcastle-upon-Tyne, 1. Presidential 
Address by Major R. W. Anderson. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North 
Midland Section: Tuesday, October 31, 6 p.m., Great 
Northern Hotel, Leeds. “ Transmission and Distribution 
of Electricity to Mines,” by Mr. B. L. Metcalf. Radio 
Section: Wednesday, November 1, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. (i) “ Theory and 
Performance of Corner Reflectors for Aerials,” by Dr. 
E. B. Moullin. (ii) “‘ The Measured Performance of 
Horizontal-Dipole Transmitting Arrays,” by Mr. H. Page. 
Institution: Thursday, November 2, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Ordinary Meeting. 
“ Electrostatic Precipitation of Dust from Boiler-Plant 
Flue Gases,” by Mr. J. Bruce. North-Eastern Students’ 
Section: Friday, November 3, 6.30 p.m., Neville Hall, 
Newcastle-upon-Tyne, 1. ‘“‘ Mutator Practice,” by Mr. 
T. W. Berrie. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
October 31, 6.30 p.m., 198, West-street, Sheffield. Ques- 
tions and Answers. 

GLasGow UNIVERSITY ENGINEERING SocreTy.—Tues- 
day, October 31, 6.30 p.m., James Watt Engineering 
Laboratories, The University, Glasgow. ‘“‘ Hydro-Elec- 
tric Engineering,” by Mr. P. W. Seewer. 

LIVERPOOL ENGINEERING SocreTy.—Wednesday, No- 
vember 1, 6 p.m., Municipal Annexe, Liverpool. Joint 
Meeting with Mersey and North Wales (Liverpool) Centre 
of INSTITUTION OF ELECTRICAL ENGINEERS. “ Noise in 
Engineering,” by Mr. A. J. King. 

INSTITUTE OF FUEL.—VYorkshire Section: Thursday, 
November 2, 3 p.m., Royal Victoria Station Hotel, 
Sheffield. “Use of Fuels in Everyday Practice,” by 
Mr. H. C. Armstrong. 

Norts-East Coast INSTITUTION OF ENGINEERS AND 

SHIPBUILDERS.—Friday, November 3, 6 p.m., Literary 
and Philosophical Society’s Rooms, Newcastle-upon- 
Tyne. Andrew Laing Lecture: “ Technica] Develop- 
ments in Naval Construction,” by Sir Stanley Goodall. 
RoyaL AERONAUTICAL SocreTy.—Saturday, Novem- 
ber 4, commencing 10.30 a.m., with intervals for lunch 
and tea, Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, S.W.1. General discussion on 
various aspects of civil aviation. 
INSTITUTION OF AUTOMOBILE ENGINERS.—Manchester 
Centre: Saturday, November 4, 2.30 p.m., Engineers’ 
Club, Manchester. “ High-Speed Two-Stroke Com- 
pression-Ignition Engines,” by Mr. R. Wisner. 





INSTITUTION OF PRODUCTION ENGINEERS.—The Annual 
General Meeting of the Institution of Production En- 
gineers which was to have taken place to-day, at 3 p.m., 
a® announced in our “ Notices of Meetings” column on 
page 309, ante, has had to be postponed until 2.15 p.m., 
on Friday, November 24, when it will be held at the 





Wigmore Hall, Wigmore~treet. London, W.1. 


ENGINEERING. . Oct. 27, 1944. 





AEE EoeY 
ya. 0 bor 
a a 


if 





| sa Lacie he 


1AaS 


4h 
FLOATING ROADWAY. 


ms'G89 i oe Be Se 
AL . 
mi 
peed 


il. 


> 
fe ripey 


eer 


Fia. 


NORMANDY. 


‘a #2 a. 


CONCRETE CAISSON UNDER CONSTRUCTION. 


> 
: 


2 
) 


4 


ety | 


age 
Fie 























< 
pm 
> 
~ 
§ 
} 
Q 
: 


2 
— 
en 
O 
Zz 
< 
= 
© 
= 
c 
< 
e 
< 
= 
_ 
© 
joe 
om 
< 
ae 
2 
= 
e 
<j 
IS 
ow 
= 
< 
_ 
= 
og 
_ 


Spup PIeRHEAD OFF ARROMANCHES. 
CONCRETR CAISSONS FORMING MAIN BREAKWATER. 





Fie. 8. 

















FLOATING Roapway. 


Fia. 





OcT. 27, 1944. _ 


ENGINEERING. 








Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2., 

We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
wis Sousual ‘ond ether pobateotios p— 1- 
Phat similar titles. ° epee re 





TetecraPHic “ (**ENGINEERING,” LESQUARE, 
ADDRESS { LONDON. 
TRLEPHONE NumBer—TEMpie sar 3663 (2 lines). 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 346, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 

“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies 3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is le. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
eg caty all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 








inside pages may be obtained on application. The | 


pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


_ Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday , otherwise ~ = be 
taken as correct. Proprietors not hold 
responsible for blocks left in their 
Possession for more than two years. 


All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 








Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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‘THE ORGANISATION OF THE 
ENGINEERING PROFESSION. 


TuE status of engineers in the life of the country 


|has frequently been a subject of discussion and 
|many times the complaint has been made that in 
| public estimation their profession does not rank 
| equally with those of medicine and the law. This 
| state of affairs is partly to be explained by the 
indefinite meaning of the word “ engineer,” which 
is used by lay newspapers indiscriminately to 
| describe a greaser or the designer of a great bridge. 
It is not certain that public opinion is always 
| correctly represented by the daily Press ; too often, 
| when one of its organs declares that something “ is 


—— | generally agreed,” all that is really meant is that 


| the journal in question would like to think that its 
|own point of view is shared by the public as a 
|whole. In the matter of the status of engineers, 
however, the relatively infrequent Press references 
probably do fairly represent public opinion, for most 
people outside the profession appear to have no 
clear idea of the ramifications and grades of which 
engineering is composed, and the lack of under- 
standing is overcome by describing all its practi- 
tionersasengineers. The same mistake does not occur 
in the case of the other professions ; not even the 
most popular newspaper, nor most ignorant citizen, 
would describe a pharmacist as a medical man. 
One result of this lack of public understanding 
is that engineers are frequently not given proper 
credit for the work they do. The design of a bridge, 
already referred to, is a case in point. It is becoming 
increasingly the practice to associate an architect 
with the engineer of important public works, some- 
times, it would seem, for no better purpose than to 
satisfy the opinion, held in many official quarters, 
that an engineer is a secondary sort of person, 
incapable of producing a work of artistic proportions 
without external assistance. No doubt, in many 
cases, the associated architect does contribute 
valuable suggestions, but that is no reason why he 
| should be credited with the design of the bridge, 
or other structure, as he is quite likely to be by the 
daily Press. Actually, in most cases such a task 
would be entirely beyond his capacity, as he per- 
sonally would admit. It may be that many engi- 
neers will think this lack of public understanding a 
matter of little importance ; they know that bridges 
will continue to be designed by engineers because 
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no one else is competent to do so. The matter has 
an economic side, however. Unless the importance 
of the work which engineers are doing is realised, 
there is a possibility that they will be paid less for 
it than the work is worth. This tendency is rightly 
one of the bases of the complaint that engineers do 
not receive the public recognition to which they are 
entitled. 

Various aspects of this subject were dealt with 
by Mr. William Kidd in his chairman’s address to 
the North Western Centre of the Institution of 
Electrical Engineers on October 7. In the course 
of his introductory remarks, Mr. Kidd declared that 
“it is time for professional engineers to take stock 
and to plan the development of their organisations 
to ensure that engineers will be accorded 
the status and recompense commensurate with their 
value to the world.”’ This sentence implies that the 
inadequate recognition now afforded to engineers 
is to some extent their own fault, and, to ensure 
| that they are accorded a more appropriate status, 
their own organisations must be developed. The 
|author will probably not object to this deduction 
from his dictum ; indeed, the whole of his address 
was devoted to suggested alterations in the collective 
| procedure of engineers themselves. The matter was 
| dealt with from both the economic and technical 
| aspects, and some definite and interesting suggestions 
| were made. 

In the technical sphere, Mr. Kidd proposed that 
| the three great engineering institutions should act 








more closely together. ‘* Organisation on a federal 

| basis” was his suggestion, “ with independence of 
| management subject to the general rules of a repre- 
| sentative supreme council.” No details of any 
scheme of federation were given, but they could not 
| fairly be expected in a general address. Some 
consequences were mentioned, however, such as the 
issue of a combined syllabus, conferment of the 
right of a member of one institution to attend the 
meetings of the others; and the right to receive their 
publications on payment of a fee. As the corporate 
members of the three main engineering institutions 
were Chartered Engineers, it was pointed out, some 
type of closer working might result in public realisa- 
tion of the fact that professional engineers are just 
as specific a body of specialists as are Chartered 
Accountants. Even under present conditions, engi- 
neers might do something towards instructing the 
public if they would refer to themselves as 
“* Chartered ” more frequently than they do. 

The federation of the Institutions of Civil, Mech- 
anical and Electrical Engineers is a matter involving 
so many considerations that it can hardly be dis- 
cussed here and now in detail. An important aspect 
of Mr. Kidd’s suggestion may, however, be referred 
to. Not all professional engineers are members of 
one or other of these bodies, and there are important 
engineering technical societies, the claims of which 
cannot be ignored in any attempt to create a formal 
body which would represent professional engineers 
in the councils of the nation. Mr. Kidd did not 
say it in so many words, but the suggestion that 
this difficulty might be solved by merging these 
outside societies each in the appropriate parent body 
may be fead into his address. Referring specifically 
to the Institution of Electrical Engineers, he re- 
garded ‘“ the development of associations outside the 
Institution (as) a retrograde step.” The associa- 
tions referred to were those formed to cover some 
definite and specialised aspect of the electrical field. 
In order that these special aspects should receive 
proper attention, he recommended an extension of 
the activities of the four groups which have been 
formed already, arguing that “every man, no matter 
whatihis place in the industry is, should be able to 
attend one lecture per month during the winter, 
which will be of interest to him and to which he may 
contribute by discussion.” 

These proposals in connection with sectional 
activities do not involve any new principle ; they 
merely call for the extension of a practice which has 
already been adopted by the three Institutions. 
The “ Electricals ” led the way in this matter ; the 
others have followed. The same institution also 
set an example in the absorption of outside bodies 
which had been formed to deal with particular sec- 
tions of the electrical field. This question of amal- 
gamation between outside bodies and the three main 








332 


institutions has been discussed in these columns in | 
the past. It is too wide a subject to reopen in the | 
present connection, but one of Mr. Kidd’s most far- | 
reaching proposals has an important bearing on it. | 
This concerns the use of initials after the names of | 
individuals to indicate membership of some society. | 
The proposal is that the use of such initials “ should 
be prohibited by law unless the person has acquired 
a degree of qualification approved and registered by 
the Government.”” Such a measure would certainly 
improve the public status of the members of the 
main engineering institutions, bnt it is difficult to 
imagine it being carried into effect. The federation 
of the Institutions of Civil, Mechanical and Electrical 
Engineers, which is a matter for the respective cate- 
gories of engineers themselves, would present 
sufficient difficulty ; to persuade a non-technical 
Parliament that members of a harmless society, 
which imposed no other condition of membership 
than the payment of a subscription, should not be | 
allowed to indicate that membership by initials 
appears an impossibility. Those desirous of reform | 
would find their time more profitably occupied in | 
concentrating on the federation of the three main 
Institutions ; but they are likely to find Mr. Kidd’s 
diagnosis of the difficulties somewhat incomplete, | 
for, in his opinion, “ the greatest obstacles . . . are | 
apathy of engineers and possibly the parochialism | 
of a few members of the staffs and elected repre- | 
sentatives.” 

Mr. Kidd’s address contained so much material 
that it is difficult to do it justice in a single article, 
but, before leaving it, something should be said 
about his proposals in the economic sphere. He | 
rightly considers that the great technical institutions | 
should maintain their present practice of not inter- 
fering in matters affecting remuneration and econo- 
mic organisation. There are some societies which 
attempt to combine technical and economic activi- | 
ties, but the result, hitherto, has never been wholly | 
satisfactory. His proposal was that entirely separate | 
organisations should be formed to deal with ques- | 
tions of remuneration and cognate matters. This | 
idea is repugnant to many professional engineers, | 
who have no wish to belong to an organisation which, 
to their minds, savours of a trade union. There is | 
no difficulty in understanding this point of view, but | 
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ing house is apparently in abeyance. The registra- 
tion scheme provides for the formation of a Govern. 
| ing Board made up of nominees from a number of 


REGULATIONS AND : p of nominees from = number of 
REGISTRATION. prego sandsnnag 2 yesrde Boat yt ho yeni 


A MEMORANDUM giving a brief history of the | sentatives of the Home Office Electrical Advisers 
present campaign for the compulsory registration | Department, the Electricity Commissioners and the 
of electric wiremen and wiring contractors and the | Institution of Electrical Engineers. The Board 
institution of statutory wiring regulations was made | would set up an organisation for the examination, 
available at a conference of the National Committee | registration and licensing of contractors and opera- 
on Statutory Wiring Regulations and Registration, | tives and would appoint inspectors who would have 
held on October 19, at the Holborn Restaurant, | powers of access to consumers’ premises. Various 
London. Mr. 8. B. Donkin presided. The Com-| grades of licence would be issued covering con- 
mittee was constituted in March, 1938, from repre- | tractors, supervisors, journeymen, young journey. 
sentatives of a number of organisations. The list| men and apprentices. The suggested cost of a 
of these is rather long, but it should be given as the | journeyman’s licence is initially 15s., and 10s. 6d. 
activities of the Committee raise matters of impor- | for annual renewal. Charges varying up and down 
tance to the electrical industry generally ; the list will | apply to the other grades. 
also enable judgment to be passed on the justification| This scheme may be assumed to be of a draft 
of the use of the word “ National ” in its title. The | nature and it is no doubt understood that it is sub- 
organisations originally concerned were the Asso- ject to amendment or extension, but as it stands 
ciation of Supervising Electrical Engineers; the | there are various points inviting comment. The 
British Electrical and Allied Manufacturers’ Associa- | most obvious of these is that there appears to be 
tion ; the British Standards Institution ; the Con-| no mention of the method of financing the scheme. 
ference of Joint Electricity Authorities ; the Elec-| Pogsibly it is assumed that the licence fees would 
trical Association for Women; the Electrical Con- | cover operation, but this is not stated and at this 
tractors’ Association, Incorporated ; the Electrical | stage it is not clear that they would. As the sug- 
Contractors’ Association of Scotland ; the Electrical | gested procedure covers every installation in the 
Power Engineers’ Association ; the Electrical Trades country, except those on the premises of authorised 
Union ; the Electrical Wholesalers’ Federation ; the | undertakers, the number of inspectors required would 
Incorporated Municipal Electrical Association ; and be very large and they would have to be skilled men 
the Independent Cable Makers’ Association. | paid adequate salaries. The examination arrange- 

This list does not represent the present constitu- | ments might also prove relatively costly. 
tion of the Committee. The Wholesalers’ Federa-| This question of finance may be looked upon as 
tion, the Independent Cable Makers, the B.E.A.M.A., one of detail, but there is another aspect of the pro- 
and the British Standards Institution have with- posals which is fundamental. The Board is to have 
drawn. In a publication issued by the Committee | power to impose a fine of 5/.ona contractor who does 
in February, 1939, it was stated that the reason for | not renew his licence at the appropriate time and 
withdrawal in the case of the two latter bodies is an operative 1/. for a similar offence. There is no 
that “so few of their members are interested in the | mention of the means by which this payment is to 
installation industry.” This may be an adequate | be enforced. There are various organisations in 
reason in the case of the B.E.A.M.A., but in the case | existence having power to fine their members for 
of the British Standards Institution it is not. | breach of rules and when payment is refused they 

In 1939, the Committee published a “Statement have expulsion asa remedy. No similar procedure 
of Evidence ” giving particulars of electrical acci-| can be adopted in a national scheme of registration, 
dents and fires, and of examples of bad workmanship | and if a contractor refuses to renew his licence, pay 
in electrical installations. The general case for | a fine, or go out of business, the Board would appear 


COMPULSORY WIRING 








the question should not be biased by prejudices | registration and compulsory wiring rules was argued. 
associated with the term “trade union.” After all,| Copies of this publication were sent to various 
the British Medical Association is, in effect, a trade | official bodies and to every electricity supply under- 
union, and the Institution of Professional Civil | taking in England, Scotland and Wales, in the latter 
Servants and the Association of Consulting Engineers | cases being accompanied by a questionnaire asking 
discharge functions which, fundamentally, are not | if the authorities concerned were in favour of regis- 


greatly dissimilar, being concerned quite as much 
with the business interests of its members as with 
their technical activities. In grades nearer to the 
craft level, there are some trade unions in existence 
in the engineering industry which are composed to 
a considerable extent of Chartered Engineers ; Mr. 
Kidd quotes the Association of Municipal Electrical 
Engineers and the Association of Electric Power 
Engineers. Similar organisations exist in the teach- 
ing profession and these, of course, consist almost 
entirely of technical members. 

The creation of such bodies among the higher 
ranks of engineers may possibly extend, but, for the 
moment, Mr. Kidd was not advocating new associ- 
tions. He pleaded rather for the federation of those 
already in existence in order to create an authorita- 
tive economic engineering body to exist alongside 
his proposed federation of technical institutions. 
There is a movement on foot at the present time to 
establish an International Federation of Technical 
Institutions, though its primary inspiration arose 
from a desire to facilitate the selection of suitably 
qualified engineers for the innumerable posts which 
will be necessitated by the restoration to “ nor- 
maley ” of the devastated areas of Europe. Whether 
this development fructifies or not, there must be a 
fairly close collaboration in this immense task 
between the professional engineers of the several 
countries ; and it may well be that, out of this 
collaboration, there may arise a closer community of 
interest and purpose, which may have far-reaching 
consequences. As a step towards this end, no harm 


can eome of a more intimate liaison, in the first place, 
between British technical institutions, and it is 





gratifying to note the existing evidences of a ten- 
dency in that direction. 





tration and statutory rules. Of the questionnaires 
sent out, 56-2 per cent. were replied to. These 
showed 70 per cent. in favour of the registration of 
contractors and operators, 40-5 per cent. in favour 
of electrical installations complying with the latest 
edition of the I.E.E. wiring regulations and 48-5 per 
cent. in favour of some appropriate compulsory code. 
It will be noted that none of these percentages is 
high, as they are taken on little more than half the 
total number of undertakings. 

Following the outbreak of war, the Committee 
suspended its activities, but in the summer of 1941, 
in view of the attention being given to post-war 
planning, it resumed operations and decided to 
prepare a scheme for licensing and registration and 
to consider the drawing up of a minimum safety code 
of wiring regulations. A scheme for a proving 
house or other means of ensuring the adequacy of 
electrical apparatus was also to be considered. On 
the advice of Lord Reith, then Minister of Works, 
this programme was submitted to the Institution of 
Electrical Engineers. This body indicated that its 
main interest in the matter lay in the question of a 
minimum safety code ; this part of the programme 
has been taken over by the Institution and the code 
is now in course of preparation. In subsequent 
correspondence it was made clear that the Institu- 
tion of Electrical Engineers was not prepared to 
support a scheme of registration, holding that the 
weight of technical evidence bearing on accidents 
and fires was not sufficient .to justify the introduc- 
tion of such a measure. 

In view of this situation, the Committee has pre- 
pared and published a scheme for the examining, 
licensing and registration of contractors and opera- 
tives. The question of the establishment of a prov- 


| to be powerless. A later clause in the scheme pro- 
vides for action by the Courts when a company or 
person employs an unlicensed operative, but this 
appeal to the law is apparently not to apply to cases 
of refusal to renew a licence. The proposal put 
forward is unworkable and is not likely to pass any 
Parliamentary draughtsman. Whatever may be 
done elsewhere the imposition of fines for public 
offences will probably remain in the hands of the 
judicial authorities in this country and no adminis- 
trative board of any kind is likely to be given power 
to impose penalties on its own initiative. 

There is a general aspect of the whole question of 
registration and compulsory rules which may 
be mentioned and may help to explain the 
moderate proportion of electricity undertakers which 
have expressed approval of the proposals. It has 
been said many times that, with the possible excep- 
tion of the coal trade, electricity supply has been the 
subject of more legislative interference than any 
other industry in the country. There are indica- 
tions that this interference is likely to continue in 
the future and it may be that many undertakers feel 
little inclination to encourage Parliamentary control 
of their activities in a new direction. There is 
another aspect of the matter of still broader implica- 
tion. More than one Cabinet Minister has pointed 
out that if this country is to develop its manufactur- 
ing industries to the degree necessary to cope with 
the financial situation which will have to be faced 
after the war, then not only will great enterprise be 
required from manufacturers but organised labour 
will have to be prepared to relax the rigidity of some 
of its demarcation rules. The constitution of electric 
installation work as a closed trade would appear, 
however, to be a move in the opposite direction. 
This remark is not to be taken as a suggestion that. 
untrained workers should be encouraged to under- 
take electric wiring. It is, however, a suggestion 
that any moves in the direction of the creation of 
trades guilds will tend to accentuate demarcation, 





not relax it. 
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NOTES. 


| consider and adjudicate upon the matters contained 
| in the report., The second report, issued yesterday, 
| is that of the committee appointed, under the chair- 


in the course of its two weeks’ run, it was visited 
by about 3,000. boys and 600 parents, who were 
thus enabled, to see, and to hear from experts in 


‘ue LystrrvTion or MgcHanicaL ENGrNgERS. | manship of Sir Charles Bruce-Gardner, to consider | the several branches, what engineering had to offer 


ne 1944-45 session of the Institution of Mech- | the type of industrial organisation most suitable to 


anical Engineers was opened by a general meeting 
at Storey’s Gate, St. James’s Park, London, S.W.1, 
on Friday, October 20, the hall being filled to capa- 
city to hear the President, Dr. Harry R. Ricardo, 
B.A., F.R.S., deliver his presidential address. In 
accordance with long-established custom, the sub- 
stance of the address was concerned mainly with the 
President’s personal experiences; in this case, in 
carrying out original—often highly original 
research on internal-combustion engines and their 
fuels. We commence to reprint the address in 
abridged form on page 334 of this issue. At its 
conclusion, Professor Andrew Robertson, D.Sc., 
Wh.Ex., F.R.S., vice-president, proposed a vote of 
thanks to Dr. Ricardo, whose name, Professor 
tobertson said, was synonymous throughout the 
world with painstaking research and who had a 
well-deserved reputation for the lucid way in which 
he presented his results. It was pleasing to note 
how leyally Dr. Ricardo had acknowledged his 
indebtedness to those associated with him in his 
work. He had been struck also by Dr. Ricardo’s 
remarks on the need for accurate instruments in 
research work and for a wider understanding of 
them on the part of the student. Lord Dudley 
Gordon, D.S.O., vice-president, seconded the vote 
of thanks, and in doing so remarked that appre- 
ciation of the address had been shown by the rapt 
attention with which it had been received. The 
motion was accepted with acclamation, and, the 
President having made an appreciative acknowledg- 
ment, the meeting terminated. 


Tue FEDERATION OF Britisu INDUSTRIES. 


Within the past fortnight, the results of two 
important inquiries undertaken by the Federation 
of British Industries have been published in the 
report of the Joint Committee on Post-war Trans- 
port, in which the Federation collaborated with the 
Association of British Chambers of Commerce, and 
that on “The Organisation of British Industry,” 


| this country’s post-war needs. It suggests as an 


as a career. The exhibits portrayed the work of 
the drawing office in the first place, and thereafter, 


ideal, from the national point of view, that the|in natural sequence, the operations of pattern 
| Government should confine itself to producing a| making, founding, drilling, milling, turning, heat 
| framework of national economic policy, leaving the | treatment, grinding, press work, inspection and 


details to be filled in by working associations pro- 
| vided by the various industries ; but considers that, 
| unless industry in general takes steps to provide 
| suitable organisations, the Government may be 
obliged by circumstances to devise its own methods. 
It is held to be impracticable, under peace-time 
conditions, to separate home and export production 
| without detriment to efficiency, and that there is 
|room for closer co-ordination or federation of 
|separate associations for certain purposes. The 
|committee felt that immediate post-war Govern- 
|ments might desire to supervise, more closely than 
|hitherto, any arrangements and understandings 
| involving the temporary control of output, markets 
and for prices, and considered that a national 
appeal tribunal, to report to the Board of Trade, 
| might be an advantageous method of doing so. 
| As a general principle, the committee maintain, 
| membership of an association should not be com- 
pulsory, nor should any association have statutory 
| powers of compulsion. 


INstTrTuTE OF TRANSPORT SCHOLARSHIP. 


| The Institute of Transport was founded in 1919, 
| and held its first meeting on November 3 of that 
| year, under the chairmanship of Lord Ashfield. 
|In the following March, Sir Eric Geddes delivered 
‘the first presidential address. The forthcoming 
of Institute activities is therefore the Silver 
| Jubilee year, and several functions have been 
|arranged to commemorate the twenty-fifth anni- 
| Versaries of notable events in the inaugural year. 
| The Council of the Institute has also decided to 
| make a more permanent commemoration by found- 
| ing a scholarship to be known as the Silver Jubilee 
|Scholarship. An invitation to apply for the 1945 
| award of this scholarship has already been extended 


produced by the Federation’s own Organisation of | to members of the Institute. The scholarship will 
Industry Committee. The first-mentioned report | be tenable for one year, and will be of a value not 
sets forth the views of trade and industry with | exceeding 1501. When making the award the 
regard to the changes in the transport system which | Council are likely to give preference to a candidate 
will be necessary in the post-war period. The | who has passed the associate-membership examina- 
recommendations are limited to freight traffic, | tion of the Institute but is not yet more than 30 
though it is suggested that a further report, dealing | years of age. The object of the scholarship is to 
with passenger traffic, may be found necessary. A | encourage the pursuit of research or higher education. 


statement on commercial aviation, appended to the 
report, is put forward by the Joint Air Transport 
Committee, on which, in addition to the Federation 
and the Association of British Chambers of Com- 
merce, the London Chamber of Commerce was repre- 
sented. The principles adumbrated in the Transport 
Advisory Council’s report on Service and Rates 
are generally accepted, these being that there should 
be as close a co-ordination as possible between the 
different forms of transport, while offering traders 
adequate alternative facilities and leaving them free 
to choose the form which they consider most suit- 
able. Opposition is expressed tp nationalisation or 
any other form of monopoly in transport, but it is 
recommended that there should be a public inquiry 
into the existing legislation affecting and governing 
transport of all kinds. The obligation on railway 
companies to publish their rates should continue, 
but there should be a revision of the present classi- 
fications, though various exceptional rates should 
be maintained. Railways should be obliged to 
provide reasonable facilities and prohibited from 
exercising discrimination against or showing undue 
preference to users of those facilities. A rates 
structure and classification, with standard , terms 
and conditions of carriage, should be applied to 
road haulage; bridges should be strengthened, 
where they limit the transport of heavy loads by 
road; and some modification, favourable to the 
licensee, should be made in the right to challenge 
applications for “A” and “B” motor-vehicle 
licences. Shipping, canals, docks, and the return of 
requisitioned vehicles are discussed; and it is 
onsidered that, when new legislation is brought into 
being, an independent tribunal should be set up, to 


The selected candidate will be assisted to meet 
expenses incurred in travelling for the purpose of 
studying transport, in carrying out specific projects 
of transport research, or in obtaining full-time 
education at a university or other approved in- 
stitution. Candidates will be required to indicate 
| the subject they desire to study, the reasons for 
their choice, and how they would make use of the 
scholarship. If the award is made for travel or 
research, the holder will be required to make a report 
to the Council on work carried out, and the Council 
reserve the right to publish this report wholly or 
in part. Applications for the scholarship must be 
made on a form obtainable from the secretary 
of the Institute of Transport, 15, Savoy-street, 
London, W.C.2, and must be supported in every 
instance by a full member of the Institute who, 
from personal knowledge, is satisfied regarding the 
suitability of the applicant. Completed applica- 
tion for the 1945 award must be deposited with the 
secretary of the Institute not later than April 30 
of that year. 


ENGINEERING EXHIBITION AT LEICESTER. 


An engineering exhibition of a somewhat unusual 
character was opened in the Granby Halls at Leices- 
ter, on Saturday, October 7, by Mr. Ernest Bevin, 
the Minister of Labour and National Service. 
Organised by the 68 constituent Leicester firms of 
the Engineering and Allied Employers’ (Leicester 
and District) Association, in conjunction with the 
Leicester Education Committee, it was designed to 
demonstrate to the schoolboys of the district the 





various aspects of the training of an engineer. The 


|exhibition was not open to the general public, but, 


assembling. It had been the practice in previous 
years to invite parties of boys to visit local works, 
but under war conditions this wus thought to be 
inadvisable and the exhibition was organised as an 
alternative. We understand that, if the experiment 
is proved by its results to be successful, the exhibi- 
tion may be made an annual institution. 





Tue Nortu-East Coast INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS. 


The annual report for 1943-44 of the North-East 


| Coast Institution of Engineers and Shipbuilders, 
| which records the completion of this Institution’s 
60th year, shows that, during the session, some 
200 new members have been added to the roll, which 
totalled 1,528 at the close of the period covered. 
The report claims with reason that, “In its 60 years, 
the Institution has added substantially to engineer- 
ing and shipbuilding knowledge, showing no flagging 
in the pursuit of the object of its foundation—the 
advancement of the sciences of engineering and 
shipbuilding.” Twelve meetings were held during 
the session, the first of these being devoted to the 
presidential address of Mr. J. Ramsay Gebbie, 
O.B.E., B.Sc. Mr. Gebbie has now been succeeded as 
President by Sir Summers Hunter, whose address, 
delivered on October 20, is reprinted on page 325 of 
this issue of Enervgrrmnc. The 12th Andrew 
Laing Lecture was given by Dr. G. A. Hankins, 
whose subject was “ Experimental Fluid Dynamics 
Applied to Engineering Practice.” A special event 
during the session was the visit of Rear-Admiral 
Howard L. Vickery, U.S.N., in September, 1943. 
Admiral Vickery’s visit took place in the course of 
his tour of British shipbuilding yards and the 
dinner at which he was entertained by the Council 
was followed by an informal discussion on war-time 
American and standard British methods of ship con- 
struction. During the year, the report of the 
Institution’s Committee on the Encouragement of 
University Students Entering Industry was pub- 
lished in the Transactions, and another committee 
was appointed, under the chairmanship of Professor 
C. J. Hawkes, for the purpose of considering training 
for craftsmanship. Three meetings of this commit- 
tee were held, but eventually it was decided that, 
as their survey would necessarily range over matters 
not covered by the Institution’s Memorandum of 
Association, the committee should adjourn. They 
made certain recommendations, however, regarding 
apprenticeship training and the selection of appren- 
tices, which are recorded as an appendix to the 
report. At the instance of the Institution, classes 
in welding for ship and engine designers were re- 
introduced by the Rutherford Technical College and 
have been attended to the maximum capacity by 
students from the staffs of firms in the district. 
Since the previous report was published, the Mea- 
sured Mile Posts Committee have been prospecting 
for a more suitable site for the posts than that 
formerly used at Whitley Bay, and it is hoped 
eventually to mark out a more suitable course for 
ship trials a few miles to the north of the previous 
position, where the atmospheric conditions are better 
and the water is deeper than on the old measured 
mile. Among the other activities of the Council 
was the submission to the Lord Mayor of Newcastle- 
on-Tyne of a suggestion that, in any post-war town- 
planning scheme which the City Council might pre- 
pare, provision might be made for a new and larger 
building for the Municipal Museum of Science and 
Industry. It was felt that, apart from the desir- 
ability of preserving models, drawings, and objects 
of historical technical interest, the Museum should 
play a prominent part in assisting in the technical 
education necessary to keep the North-East Coast 
in the forefront of industrial progress. The present 
building formed part of the Newcastle Exhibition of 
1929, and was retained as a museum at the instiga- 





tion of the Institution. 











OBITUARY. 
DR. O. F. BLOCH. 


It is with regret that we record the death of Dr. 
Olaf Frederick Bloch, which occurred at his home in 
Broughton-gardens, Shepherd’s-hill, Highgate, Lon- 
don, N.6, on October 19. Dr. Bloch, who was 72 
years of age, was a research chemist of repute who 
had made notable contributions to the science and 
technique of photography. Born in London, of 
Danish parents, Bloch was educated at the City of 
London School and afterwards studied chemistry 
at Finsbury Technical College. As a young man he 
conducted research in conjunction with Sir Wynd- 
ham Dunstan, F.R.S., then Professor of Chemistry 
at St. Thomas’s Hospital. 
engaged in research at the Royal Institution under 
Dr. W. J. Russell, F.R.S., and was for a time 
employed by a firm of manufacturers of chemicals. 
Bloch entered the service of Ilford Limited, in 1910, 
and was engaged in the production and testing of 


photographic materials and especially in the pre- | 
after- 


paration of panchromatic emulsions. He 
wards delivered lectures on these subjects, on fre- 
quent occasions, before the Royal Photographic 
Society, the Faraday Society, and other scientific 
bodies. Bloch was appointed chief chemist of 
Ilford Limited, in 1930 and was elected President 
of the Royal Photographic Society in the following 
year. He retired from his position as chief chemist 
of Lford Limited, in 1939 but his services were 
retained by the firm in a consultative capacity. 
Bloch was also consulting chemist to Messrs. J. V. 
Rushton (London), Limited. 

Bloch will perhaps chiefly be remembered for his 
pioneer work in the production of high-speed infra- 
red photographic plates and in widening the applica- 
tions ef photography in science and technology. 
He collaborated with Dr. F. W. Aston, F.R.S., of 
Cambridge University, in producing special plates 


Subsequently he was | 





the trace of the old ragging grooves could be easily 
followed for this purpose. 

The presence of these ragging grooves had a 
directional effect on the location of the customary 
heat cracks. Examination of the fractured roll 
face and the surface of the roll near the fracture 


| showed that these cracks had ultimately formed a | 


continuous crack along the line of the ragging 

grooves, and this could be easily discerned in the 
loriginal photograph. Over a length of about 
| 14 in. along the periphery, the cracks had united 
| to form a continuous crack, and this had penetrated 
| toa depth about 4 in. up to the time when fracture 
| occurred. 

It appears that the practice of cutting the ragging 
| grooves in the same place had been an important 
| contributory factor in causing premature failure of 
the roll. It seems reasonable to make the following 
deductions from the fracture of this roll: (1) The 
ragging grooves should have a shallow semi-circular 
section without sharp edges instead of a sharp 





| 


for use in conjunction with the mass spectrograph, | 


whereby the existence of isotopes of the elements 
were revealed. He later prepared special emulsions 
for use with the Wilson cloud-chamber apparatus, for 
registering isolated radioactive atoms and the direct 
recording of atomic disintegration. He was also 
mainly responsible for the production of special 
plates for recording cosmic rays and for the photo- 
graphy of eclipses. For the above work, an excellent 


account of which was given in his May Lecture before | 


the Institute of Metals in 1939, Bloch was awarded 
the honorary degree of LL.D., by the University of 
Aberdeen some years ago. He was elected an 
associate of the Royal Institute of Chemistry in 
1894 and a Fellow in 1901. 





LETTER TO THE EDITOR. 


FRACTURE OF INGOT-ROUGHING 
ROLL. 


To THe Eprror oF ENGINEERING. 


Smr,—The accompanying photograph illustrates 
the form of the fracture of a cast-iron roughing roll, 
which had been in service in a two-high 28-in. 
roughing mill. The roll had been re-dressed on 
five occasions, and the initial diameter of 234 in. 
at the fractured section had been reduced to 19} in. 
The roughing mill was used for breaking down 
17 ewt. ingots having a large end section of 12 in. x 
12 in. The steel rolled was of fairly hard quality, 
containing 0-35 per cent. to 0-45 per cent. C. and 
about 1 per cent. Mn. The roll had been in service 
during five periods, each of six weeks duration, and 
the amount of steel rolled was about 30,000 tons. 

The fracture occurred in the second groove of the 
roll, and. the first three passes on the ingot took 
place in this groove, the draught on each pass being 
nominally 1 in. The roll was fractured during the 
progress of the third pass, and it will be observed 


that the outer annular zone of the fracture followed | 


the line of the diamond-shaped ragging which had 
been cut into the roll surface for gripping the ingot. 
The ragging grooves were produced by pneumatic 
chipping with a sharp V-shaped chisel, and they were 
cut to a depth of about ¥ in. The ragging was cut 
in the same place at each re-dressing of the roll, and 





(2) It is undesirable to re-cut 
the ragging grooves along the traces of the old 
worn grooves, and each re-cutting should be ad- | 
| vanced about 2 in. from the old traces at each re- | 


V-shaped section. 


| dressing of the roll. 
occur in circumferential and axial directions, and, 
consequently, the ragging grooves should be cut 
|at an angle of about 45 deg. to the axis of the roll. 
| The value of this angle and also the layout of the 
| ragging should, however, be considered in relation 
to both heat cracks and the internal stresses which 
|are set up by the large torsional and bending 
moments on the roll. It may be that other users 
of such rolls may wish to reconsider ragging practice 
with a view to avoiding harmful effects on the 
life of their rolls. I am indebted to Messrs. W. 
Gilbertson and Company, Limited, for the oppor- 
tunity given to me to examine this roll. 
Yours faithfully, 
J. Setwyn CaSweELt. 


University College, 
Swansea. 


October 11, 1944. 





SCHOLARSHIPS IN NAVAL ARCHITECTURE AND MARINE 
ENGINEERING LN 1945.—-The Council of the Institution of 
Naval Architects announce that the Martell Scholarship, 
of 1361. per annum, and the Trewent Scholarship, worth 
1251. per annum, both of which are tenable for three or 
four years, according to the length of the course in 
naval architecture at the university selected, will be 
offered for competition in 1945. The Denny Scholarship 
in marine engineering, valued at 1301. per annum, is also 
offered for competition. It is tenable for four years at 
Glasgow University only and is intended for boys from 
public or secondary schools ; the subjects of the examina- 
tion are those set for the preliminary examination at 
Glasgow University. Entries for the Martell Scholarship 
close on January 15, and those for the other scholarships 
on May 31,1945. The Wrought Light Alloys Development 
Association Research Scholarship, worth 4001. per annum 
and tenable for two years, is also offered. Candidates 
should be graduates in applied science of an approved 
university and preferably be under 30 years of age on 
October 1, 1945. Entries close on July 31 next. Further 
particulars of the above scholarships may be obtained 





10, Upper Belgrave-street, London, 8.W.1. 
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(3) The heat cracks, unaided | 
by the directional effect of sharp grooves, tend to | 


| emotional thrill of watching a great steam engine. 
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APPLIED RESEARCH.* 
By Dr. Harry R. Ricarpo, F.R.S. 


By established custom, the presidential address 
affords the man who has the good fortune to be in that 
proud position an opportunity to speak of his own work. 
I have entitled my address “‘ Applied Research,” but 
what I am really going to talk about is my own 
experiences in connection with applied research and 
my views about it. We are apt to talk rather vaguely 
about research in general and to forget the distinction 
between fundamental and applied research; though, 
of course, they overlap to a large extent, they are, none 
the less, quite distinct. Fundamental research aims at 
discovering new naturai laws and extending the range 
of our knowledge generally, but with no immediate 
objective in view; while applied research aims rather at 
the application of such discoveries to some specific us« 
or towards the solution of some immediate difficuity 
The two are distinct, not only in their objective, but 
also in their method of approach and call for a different 
temperament and mentality and for a different tech. 
nique. 

The fundamental research worker is usually a pur 
scientist and one who approaches his problem in a 
strictly logical and methodical manner ; to be successful 
he must have not only a thorough knowledge of his 
subject, but he must be endowed both with imagina 
tion and unlimited patience. He is usually neither 
pressed for time nor limited by expediency, whereas the 
applied research worker very often finds himself racing 
against time and forced to compromise. To be success 
ful, the applied research worker must also have a vivid 
imagination, but experience, sound judgment and 
common sense are more important to him than scientitic 
eminence. I have dabbled, in my time, in both branches 
of research, but the applied variety has had more appea! 
to me, perhaps because I am impatient and eager to 
see the findings of research interpreted into terms of 
actual ironmongery. 

As a child, I was always fascinated by engines an 
mechanical motions generally, and above all, by the 
great mystery of how such things were actually 
made. I can well remember, and even still feel, the 
In 
those days, one of my greatest delights was to lx 


| allowed to go to the Gray’s Inn-road, where, behind a 


tiny shop window, sat an old man working on a very 
crude and primitive metal lathe. Looking back over 
the years, I think that that old man was the finest 
skilled craftsman I have ever met, for there seemed 
literally nothing he could not make on that ramshackle 
lathe without even a slide rest. One red-letter day, 
after seeing my face glued to his window, he invited 
me in, and thereafter it was my delight to sit by him 
at work. He showed me how to make drills out of odd 
bits of piano wire, how to harden and temper them 
to suit the material he was about to drill, how to make 
turning tools out of old files, how to solder and to 
braze, how to cut screw threads with a chaser, by sheer 
sleight of hand—an art I have never succeeded in 
mastering—and, in short, how to tackle almost any 
job. Needless to say, after each visit, I returned home 
clamouring for a metal lathe of my own, and, being a 
spoilt child, I soon got one—a screw-cutting lathe. 
with a compound slide rest. With this I tried t 
emulate my old mentor in the Gray’s Inn-road, and, 
thanks to his coaching, I soon became reasonably adept 
In those days, it was the summit of my ambition to 
make a working model steam engine, and, at the age 
of 12, I was given a set of castings of a vertical double- 
acting steam engine ; but the task proved too difficult 
for me and it was never completed. I next tried mysélf 
to design a single-acting steam engine of easier con 
struction. This was a success in so far as it actually 
worked, and I shall never forget the proud moment 
when at last it continued to turn on its own without 
any assistance from my finger on the flywheel. Need 
less to say, both the design and construction were very 
crude, but I had achieved my first ambition of making 
an engine which worked by itself. 

I have dwelt on these childish experiences because, 
looking back, I think I learnt more of actual value 
from these early and very crude attempts at design 
and manufacture than from anything else. In due 
course, I went to Rugby School, where I found, to my 
delight, a well-equipped workshop. By this time, |! 
had become quite fascinated with the art of design and 
deeply interested in methods of manufacture. The 
latter I was able to indulge, for at Rugby were alse 
the works of Messrs. Willans and Robinson, who, at 
that time, were building their famous central-valv« 
engines. Through the kindness of the science master 
at Rugby and the late Mr. Robinson, I was allowed to 
prowl about these works to my heart’s content. My 
crowning achievement at school was the conversion 01 
my push bicycle to a motor cycle by the addition of « 
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home-made two-cylinder uniflow steam engine and a 
coal-fired fire-tube boiler; made of very thin copper 
reinforced with wire winding. This rather absurd 
machine caused a good deal of amusement generally, 
but some anxiety to my poor house-master, who never 
expected it would materialise and was convinced that 
it would blow up, as well it might have done. 

After leaving Rugby, I spent a few months in the 
test shop at Willans and Robinson’s, where I learnt a 
yood deal about the erection and testing of large steam 
engines, and then I went on to Cambridge. At Cam- 
bridge, I started working for the Mechanical Sciences 
Tripos, but after my first year, Professor Bertram 
Hopkinson invited me to assist him in some researches 
he was about to undertake into the internal-combustion 
engine. Up to that time, I had taken no special interest 
in internal-combustion engines as such, though the 
.dvent of the motor-car, then a fascinating but wayward 
mechanical toy, had, of course, thrilled me. 

Under Hopkinson’s lead, my interest in and enthu- 
siasm for the internal-combustion engine were 
thoroughly roused. Hopkinson was, I think, quite the 
most stimulating research leader I have ever met, 
with an almost uncanny perception combined with 
good judgment and a thoroughly practical outlook. 
Hopkinson’s methods were by no means always 
orthodox. He believed in following, step by step, a 
logical and reasoned sequence, but only up to a point ; 
if that looked like becoming too prolonged, then he 
would fall back on the principle of trying every bottle 
on the shelf, and if that did not achieve his end, his 
next step was to try something really silly and see 
what happened. He taught me never to accept any- 
thing at secondhand, unless it accorded with one’s own 
ommon sense and experience ; to be sceptical of one’s 
»wn observations when they failed in this respect ; 
and never to cling too long to a theory, however 
cherished. 

Hopkinson’s first step was to design and develop a 
really efficient and reliable optical indicator, for he 
suspected—and rightly so—that many previous research 
workers had been misled by the vagaries of the ortho- 
dox pencil indicator. His design of this instrument was 
most ingenious, and the very first version we made in 
the workshops worked beautifully, after only very little 
detail development. With the help of this indicator, 
we started out to investigate the performance of a 
modern (1904) gas engine, and, in parallel, we carried 
out combustion experiments in closed vessels, as others 
had done before us. At once he drew my attention to 
the fact that the rate of burning of the same combustible 
mixture, at the same temperature and pressure, was 
enormously more rapid in the engine cylinder than in 
the explosion vessel. He suggested that this might be 
due to the spreading of flame by turbulence in the 
engine cylinder and proposed that we should put inside 
the explosion vessel a small electric fan. This done, 
we found that the rate of burning could be speeded 
up enormously, nearly in proportion to the speed 
of the fan. By a coincidence, Sir Dugald Clerk, working 
quite independently, demonstrated the same thing at 
about the same time, but he reversed the process, for 
he motored an engine with all valves closed and ignition 
cut off in order to allow the turbulence to subside ; he 
then switched on the ignition, when the rate of burning 
was found to be so slow as to be quite out of court even 
for a very slow-speed engine. 

These two entirely independent obse *rvations were of 
first-rate importance, for they showed, for the first 
time, how vital a part turbulence plays in the func- 
tioning of an internal-combustion engine. Hopkinson 
had his eyes fixed always on the light high-speed engine 
as the internal-combustion engine of the future, and 
prophesied that, given sufficient turbulence, there was 
no limit in sight to the speed at which an internal- 
combustion engine could run, and run efficiently ; and 
even to-day, no such limit is yet in sight. 

We concentrated all our attention on exploring the 
limitations of that gas engine. We studded it with 
thermocouples and measured the temperature gradients 
through the cylinder walls and piston; we raised its 
compression till pre-ignition set in, we then water- 
cooled the exhaust valve and raised it yet again, all 
with the object of finding what factors set a limit to 
the power and efficiency obtainable. At that time, 
and with Cambridge gas, pre-ignition (that is to say, 
self-ignition in advance of the timed spark) proved to 
be one of the limiting factors, and Hopkinson set out 
to investigate this. For the purpose, he inserted into 
the cylinder, through the breech end, a steel plug 
fitted with a thermocouple at its inner end. The 
farther the plug was projected into the cylinder, the 
hotter it became, until eventually it reached a tem- 
perature which ignited the working fluid before the 
passage of the spark. By projecting the plug farther 
into the cylinder, we could induce pre-ignition at any 
point in the compression stroke, and at the same time 
could observe the temperature at which it was initiated. 
We found, of course, that as premature ignition set in, 
the power fell off, accompanied by a dull thumping, 
due to reversal of load on the connecting-rod bearings ; 








but as the ignition grew earlier, the thumping ceased 
and eventually the engine, running quite smoothly, 
came gently to a standstill. Our indicator diagrams 
showed no change in rate of pressure rise, nor did the 
conditions differ in any way from those which obtained 
when we over-advanced the spark ignition. None. of 
these findings was in the least surprising—I mention 
them only in view of what I am going to say about 
the petrol engine. 

The petrol engine of that date, and indeed of to-day 
for that matter, had a habit of knocking sharply under 
certain conditions. This knocking was popularly, and 
indeed universally, attributed to premature ignition, 
brought about by some over-heated surface inside the 
cylinder. The knock in the petrol engine was, however, 
a high-pitched ringing noise, quite unlike the dull thud 
produced by premature ignition in the gas engine. 
During my last year at Cambridge, 1906, we managed 
to borrow a four-cylinder high-speed petrol engine of 
the most up-to-date design, and this also Hopkinson 
put through an equally critical examination. We 
applied his optical indicator and found that we could 
get really excellent indicator diagrams at speeds up to 
1,200 r.p.m. Under certain conditions, when running 
on a weak mixture, for example, or with wide-open 
throttle at low speeds, this engine would knock in the 
most alarming manner. We tried hard to secure 
indicator diagrams under knocking conditions, but 
without success, for every time a knock occurred in 
the cylinder we were indicating, the mirror of the 
indicator was either shot out of its frame or shattered, 
a thing which had never occurred when indicating the 
gas engine. Hopkinson was very puzzled and intrigued 
by this, and, with his usual quick perception, he attri- 
buted it to the setting up of an explosion wave inside 
the combustion chamber, a wave whose impact was 
sufficient both to shatter the indicator mirror and to 
set the cylinder walls in vibration, thus causing the 
high-pitched “ ping.” Since the same phenomenon 
could not be reproduced in the gas engine, he suggested 
that this “detonation,” as he called it, must be a 
characteristic of the fuel. He would have liked to have 
investigated the question further, but the engine had 
to be returned to its owner, and there, for the time 
being, the matter ended. 

While working with Hopkinson, I had designed and 
built in the university workshops a two-stroke cycle 
engine in which I had sought to apply, as far as possible, 
the lessons of our research. In this engine I tried to 
combine a high degree of turbulence with the use of a 
stratified charge, in order to enable me to run at high 
speed and over a very wide range of mixture strength. 
In this rather ambitious project, I was partially 
successful. 

From Cambridge, I went straight into my grand- 
father’s firm of consulting engineers. I had a small 
workshop at home, and Hopkinson, as a parting present, 
had given me one of his indicators. With the help of 
this, I carried on, in my spare time, with experiments 
on my two-stroke cycle petrol engine to which I had 
grown very attached, for it had some lovable traits as 
well as beastly habits, and the beastliest of all its 
habits was its tendency to knock in the most alarming 
manner and at the least provocation. I had been 
deeply impressed by Hopkinson’s suggestion that the 
knocking might be caused by the setting up of an 
explosion wave, and was determined to follow it up 
as far as possible. I found, in the first place, that I 
could induce premature ignition and accentuate it 
until the power fell off and the engine came gently to 
rest, exactly as Hopkinson had done with the gas 
engine, and that without any high-pitched knock. 

To test his theory of the explosion wave, I fitted in 
the combustion chamber of my two-stroke cycle engine 
a number of diaphragms, the deflection of which I 
could measure optically by means of small mirrors. 
These experiments showed that, under knocking condi- 
tions, one of the diaphragms would deflect far more 
than the others, suggesting that it received the normal 
impact of an explosion wave. By changing the position 
of the sparking plug, I could transfer the deflection to 
another diaphragm, always that most remote from the 
source of ignition. These, and a great many other 
experiments on similar lines, convinced me that Hop- 
kinson’s theory was correct, that the phénomenon of 
knocking was the setting up of an explosion wave and 
that it was due to the self-ignition of a small part of 
the working fluid after compression by the oncomi 
flame front. I was satisfied too, that the high-pitched 
ringing knock was caused by the impact of the wave 
against the walls of the combustion chamber, for I 
could reproduce exactly the same note by striking the 
combustion chamber with a light hammer, while a 
change in material from cast iron to bronze produced a 
change in the pitch of the knock. 

During the same period, I tried out the effect of all 
the different brands of petrol I could lay hands on, and 
found that the tendency to knock, or detonate, varied 
widely with different fuels and was non-existent with 
benzole, while the tendency to pre-ignition, using 
Hopkinson’s hot-plug test, varied very little but was, 





in fact, worse with benzole. I, of course, discussed 
these results and conclusions with Hopkinson, whose 
research after I left Cambridge had been diverted to 
other channels. He was very much interested, but, at 
that time, about 1910, the belief persisted that detona- 
tion was nothing other than simple pre-ignition, and 
to suggest any alternative theory was regarded as 
sheer heresy. 

About this time I had become very interested in 
aero-engines and built myself an experimental four- 
cycle engine with variable supercharge, with the object 
of maintaining ground-level power at high altitudes. 
This took about two years of spare time to make; it 
worked quite well, but I failed to rouse any interest 
in it, for I was met by the reply that aeroplanes would 
never fly high enough to need supercharging. Inci- 
dentally, this engine proved an ideal instrument for 
investigating detonation for, by varying the super- 
charge, I could induce or suppress detonation on almost 
any fuel and so obtain directly comparable values of 
their tendency to detonate. By this time, I had 
become convinced that it was detonation alone which 
was setting an early limit to the power and efficiency 
of the petrol engine, and that the greatest scope for 
improvement lay in the choice of fuel and in the design 
of the combustion chamber, both with a view to sup- 
pressing detonation. 

All this time I had been trying to develop and 
improve my two-stroke cycle engine; several small 
firms had taken up its manufacture and were marketing 
it for cars, pumping and lighting sets, etc., but with 
only partial success, for its speed was limited by its 
valve gear and its mean pressure by the incidence of 
detonation; and I had reluctantly to accept that I was 
fighting a losing battle against the four-stroke cycle 
engine which, during those years, was improving by 
leaps and bounds. 

During the early phases of the war of 1914-18, I 
was kept very busy with the war work undertaken by 
my grandfather’s firm and had little time to spare for 
my own private research, but about half-way through 
the war, I was invited to undertake the design and, 
with the help of my grandfather’s firm, to organise the 
development of engines for tanks, which were then in 
an advanced stage, but lacked a suitable engine. The 
conditions called for were, in many respects, unusual 
and outside the range of existing experience ; being 

ung and adventurous, I started out lightheartedly on 
the design of a somewhat unorthodox four-stroke engine 
of 150 h.p. It was arranged that the new engines 
should be built by seven well-known firms, of whom 
Messrs. Mirrlees, Bickerton and Day were to be the 
parent. Mr. G. E. Windeler, to whom I owe the 
deepest debt of gratitude, undertook to supervise the 
working drawi and to ensure that they accorded 
with the machining facilities of the group. He did far 
more than that, for not only did he and Mr. Charles 
Day shoulder the whole burden of organisation within 
the group, but his kindly advice, his great knowledge, 
and his experience saved me from many pitfalls. 
Without his wise counsel, and that of other members 
of the group, in particular the late Commander Bryant, 
of Brotherhood’s, I would have stood but little chance 
of sugcess. As things turned out, everything went 
swimmingly and the engines were in mass-production 
by all seven firms within less than 12 months from the 
commencement of the design. 

Looking back, I am afraid that I received an alto- 
gether undue share of credit for this, for I realise now 
that success was due to the enthusiasm, perfect 
co-operation, and to the kindly encouragement and 
wise counsel which I received from all the firms engaged 
on the project. It might have been expected that 
old-established firms of great repute would regard it 
as an impertinence to be asked to build to the designs 
of a little-known and very inexperienced young man ; 
but so far from adopting this attitude, they, one and 
all, did their utmost to make my path easy and to 
provide, from their abundance, the experience which 
I lacked. The success of this venture went to my 
head and I dreamed of establishing an experimental 
laboratory and design department wherein to carry out 
research, and to design and build prototype engines. 
This dream came true even sooner than I expected, for 
the late Campbell Swinton, F.R.S., a friend of my 
family’s, organised and financed a private company 
for the purpose. With the help of friends from my 
Cambridge days, especially Messrs. Hetherington and 
Thornycroft, we set up at Shoreham, in 1918, just such 
a laboratory as I had dreamed of. 

During the 1914-18 war, I came into contact with 
Sir Robert Waley Cohen, of the Shell.Company, who, 
at that time, was chairman of a committee dealing with 
fuel supplies. To him I told of my experiments on 
detonation, of the very great importance I attached 
to it, and of my belief that it was oe gely a function of 
the fuel. He immediately sent me samples of a wide 
range of fuels of different origin, which I tried out on 
my supercharging engine, and I was able to show him 
very great differences in their behaviour as regards 
detonation. Of these sample fuels, by fur the best 
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was one hailing from Borneo. He told me, to my 
amazement, that hundreds of thousands of tons of 
this particular petrol were being burnt to waste in 
the Borneo jungle merely because it did not comply 
with the existing specification as to specific gravity. 
On the strength of these observations, he invited me 
to undertake, as soon as the war was over, a compre- 
hensive research into the behaviour of liquid fuels. 
This, then, formed the first piece of large-scale research 
undertaken at our new laboratory at Shoreham. For 
this work, I was fortunate in being able to enlist the 
help of Sir Henry Tizard and Dr. D. R. Pye, as well 
as the wholehearted co-operation of the Shell Company’s 
chemists and technical staffs, so that we started out 
with every possible advantage in our favour. 

For this research, we designed and built a consider- 
able amount of special equipment, including a very 
high-efficiency variable-compression engine, and another 
variable-compression engine with a toggle motion in 
place of an ordinary crank, whereby a single compres- 
sion stroke could be made and the piston locked at 
top dead centre; we used also my original super- 
charging engine with fixed compression and variable 
supercharge. With all this equipment and technical 
assistance, we were able to carry out a very compre- 
hensive investigation. This confirmed generally my 
earlier findings as to the importance, nature, and 
mechanism of detonation. Our researches proved, too, 
that the tendency to detonate was by far the most 
important criterion by which to judge a fuel for spark- 
ignition engines. We expressed this tendency both in 
terms of the highest compression at which it could be 
run in our variable-compression engine and of the 
equivalent proportion of toluene in heptane to match 
such a fuel. Later, iso-octane took the place of toluene 
as a standard, and to-day this rating has become 
universal. 
* This research, which extended over several years, 

oved a godsend to us, in that it tided us over the first 
ean years after the 1918 Armistice, taught us much, 
and brought us many contacts with industrial firms. 
Once again, I was impressed by the very kindly and 
generous treatment we received, for not only did the 
Shell Company finance unstintingly the whole of the 
research, but they allowed us to publish all our findings 
without reservation of any kind. 

During the war, I had been carrying out, in my own 
workshop, experiments on different forms of combustion 
chamber with a view both to reducing detonation by 
mechanical design, and to improving efficiency gener- 
ally. At that time, the side-by-side valve engine was 
in general use. was notoriously inefficient and very 

rone to detonate, but had many important advantages 
rom a mechanical and manufacturing point of view. 
The general view appeared to be that the side-valve 
engine was silent, cheap, and reliable, but that, if an 
efficient engine was required, it was necessary to employ 
overhead valves. I was not prepared to accept this ; 
after comparing the two, I was convinced that the 
higher efficiency of the overhead valve engine was to 
be accounted for by much greater turbulence, and by 
the shorter flame travel, and hence less proneness to 
detonate. 

During 1917, I set out to try to produce, in the side- 
valve engine, the same combustion conditions as 
obtained in the overhead valve. This I sought to do 
(1) by concentrating the main volume of the combustion 
chamber over the valves, leaving only the bare mini- 
mum of mechanical clearance between the piston and 
cylinder head; (2) by so chilling the portion of the 
charge trapped in the shallow laminum between piston 
and cylinder head that it would not detonate; (3) by 
intensifying turbulence; and (4) by shortening the 
flame travel by placing the sparking plug approximately 
in the centre of the main combustion space. These 
measures, after a good deal of experimentation, proved 
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LABOUR NOTES. 


A WIDE range of subjects was discussed at last week's 
Trades Union Congress in Blackpool on the opening day, 
of which there was, it was officially stated, an attend- 
ance representing an affiliated membership of nearly 
7,000,000. The visitors’ seats were crowded, and there 
were present representatives of Government Depart- 
ments, and of large industrial undertakings. 


Mr. Ebby Edwards, the President, in his opening 
address, said that control of labour in so far as it 
promoted an orderly and fundamentally fair re-transfer 
of members of the Armed Forces to civil life and employ- 
ment should be accepted by the trade unions. With 
control of labour should also operate control of trade 
and industry. That should facilitate the starting up 
of those industries and trades serving basic social 
needs which met the requirements of the community 
as a whole and did not simply minister to the classes 
which could afford the highest prices. “ But,” Mr. 
Edwards declared, “it must be a cardinal principle 
that neither the control of labour nor the control of 


the active participation of the representatives of labour 
and industry.” 


Continuing, Mr. Edwards said that * in the clamour 
that will arise for the scrapping of control over transport, 
and control over labour and industry, the control over 
profits and the profiteer may also slip from our hands, 
and speculation, stock exchange gambling and cut- 
throat competition may become rife again, and with 
them, the cutting of labour costs, a downward move- 
ment of wages and an upward movement of prices— 
and again the struggle of the trade unions to bridge 
the gap and to pursue rising costs of living in a way 
that the stabilisation policy maintained with trade 
union assistance during the war has not compelled us 
to practice.” 


Sir Walter Citrine, Secretary of the Congress, made a 
statement on the subject of Regulation LAA which, it 
will be recalled, prohibits the fomentation and incite- 
ment of illegal strikes. He said that he had never heard 
it suggested in Congress, in war-time, that they should 
be allowed to take part in strikes as they might in normal 
periods. It was only logical that if they made it 
illegal for a person to take part in a strike, it should 
also be illegal for persons to urge others to take part. 
It seemed to the General Council, when it acquiesced, 
that the Government had an unanswerable case. They 
felt that they had no justifiable grounds for resisting 
the Government's desire to apply the regulation. As 
trade unionists they were fully protected ; but they were 
not fully protected in regard to “hole and corner” 


stoppages. 


A Lendon delegate, representing the Printing and 
Paper Workers, moved a resolution declaring opposition 
to Regulation 1AA and asking for its immediate with- 
drawal at the end of the warin Europe. He also moved 
that the section of the General Council’s report relating 
to the matter be referred back. On a card vote, the 
resolution was defeated by 3,680,000 to 2,802,000. 


Congress discussed in private a demand for the with- 
drawal of certain sections of the Trade Disputes and 
Trade Unions Act, 1927. An official statement said 
that the Prime Minister's pre-occupation with the war 
had prevented him from discussing, with the General 
Council, the position of the Civil Service trade unions. 


matter were not soon disposed of. 





entirely successful, and I was able eventually to obtain, | 


from a side-valve engine, the same power output and 
efficiency as from an overhead valve engine of the same 
dimensions. 


(To be continued.) 








Hies-SPEED MACHINING Coprer.—A leaflet describing 
“ Erm” high-speed machining copper has come to hand 
from Enfield Rolling Mills, Limited, Brimsdown, Middle- 
sex. The makers state that the material machines like 
free-cutting brass, the same speeds and tools being 
employed, and that it has an electrical conductivity 
of 98 per cent. and a thermal conductivity identical 
with that of high-conductivity copper. The tensile 
strength and elongation of the new material conform 
to British Standard Specification No. 518, and it is 
claimed to retain its hardness at temperatures, and for 
periods, far beyond those which will soften high-conduc- 
tivity copper. “‘ Erm ”’ copper is available in the form of 
round and hexagonal bars and can also be supplied as 
extruded and drawn rods and sections, as castings and 
forgings, and as finished machined parts. 


Congress accepted the General Council’s statement, 
| and the following resolution, moved by a representative 
of the Fire Brigades Union, was adopted :—* This 
Congress declares that the continued refusal of the 
Government to amend the Trade Disputes Act despite 


the overwhelming popular support for such amend- | 


ment, is a complete denial of the stated aims and 
| objects for which this war is being fought by the United 
Nations . . . Congress urges the General Council to 
renew their efforts to persuade the Government to 
}remove immediately clauses 5 and 6 of the Trade 
| Disputes Act. 

| A Kettering representative of the Tailors’ and Gar- 
| ment Workers’ Union moved a composite resolution— 
| which was carried unanimously—supporting the de- 
| mand for equal pay for equal work. It was urged that 
the Government should operate the principle in all 
| Government establishments, and its application in all 
| contracts carried out by the Government was endorsed. 


The appointment of the Royal Commission on the | 


| subject was welcomed. Women had not been wanting, 
| the mover of the resolution said, when called upon to do 


industry can be entrusted to any authority without | 


A serious situation might arise, it was added, if the | 





work in the factories and workshops, and they had not 
failed in courage when doing their duty ix. the Sery ices 
or in Civil Defence. 


A resolution was adopted calling for the legal enforce. 
ment, if required, of agreements relating to minim im 
wage rates and conditions of employment made ly 
joint industrial councils and similar bodies. 


The report of the Anglo-Soviet Trade Union (\m. 
mittee was presented to the Congress by Sir Walte: 
Citrine. It contained three main conclusions, \ jz. 
(1) A formal demand that deserved punishment for 
war crimes should be meted out to the Fascist band its 
and their accessories ; (2) The expression of the Com 
mittee’s considered opinion that the German peoyle 
cannot be absolved from all responsibility for those 
crimes ; (3) An expression of strong opposition to the 
appeasement policy of those who are endeavouring tv 
mitigate the punishment of the Hitlerite crimina\s 
The workers are called upon to resist the permeation of 
the trade union movement and public opinion with 
“such misguided views.” 


A point of contention, Sir Walter said, arose in regard 
to the responsibility of the German people as a whol 
It was impossible to attempt to restore the devastate: 
buildings of Soviet Russia and the other countries if 
attention was fixed solely on the war criminals. Pr 
sumably a large percentage of the men would |x 
executed. The restoration must be done in the main 
by the German people. That being so, “ in the name of 
Heaven,” asked Sir Walter, ** how can you affirm that 
the German people are innocent ? * 


Reference back of the paragraphs in the report 
relating to the responsibility of the German people for 
the crimes committe, was moved by a delegate of the 
Distributive Workers. Mr. Tanner, president of the 
Amalgamated Engineering Union, who seconded the 
resolution to refer back, said that he had never stood 
for the appeasement of Fascism, and he was not in 
favour of a soft peace or another hard war. He was 
concerned, he said, that Congress should not take any 
false step which would lead to tragic consequences in 
the coming years. Let them take care, he advised, that 
they did not cut their own throats with the sword of 
justice. Reparations had to be made, but in a way differ 
j ent from that in which they were made after the last 
|war. On a card vote taken after further discussion, 
5,056,000 voted against the reference back, and 
1,350,000 for it. 





| 
| Mr. Briggs, a member of the executive of the United 
Patternmakers’ Association , moved the following resolu- 
tion :—** It shall be the policy of Congress to secure the 
40-hour week throughout industry at the earliest 
practicable date. Congress is of opinion that two weeks’ 
holiday with pay should also be provided for by legisla- 
tion, and that both these reforms should be brought 
into operation as soon as possible after the termination 
of hostilities, and that Government should urge the 
application of these principles throughout the world 
by inclusion in the peace settlement.” He felt, he said, 
that in peace-time, helped by improvements achieved 
in production during the war, a 40-hour week—not 
52 hours a week or more by working overtime—could 
find full employment for all workers not only in this 
country but all over the world. The resolution was 
adopted. 





A composite resolution on post-war reconstruction 
| moved by Mr. Benstead, the general secretary of the 
National Union of Railwaymen, warned the country of 
the possibility of monopoly interests being able, under 
| the cloak of non-interference by the Government in 
| the conduct of industry, prematurely to re-establish 
| their industrial domination to the detriment of the 
people. ‘‘ Congress asserts,” the resolution continued, 
“that the continuation into the post-war period of 
| Government controls, especially in regard to finance, 
raw materials, prices, and the safeguarding of labour 
conditions, is imperative.” ‘‘ Congress, therefore,” it 
continues, ‘‘ welcomes the proposals in the General 
Council’s interim report on reconstruction, particu- 
larly the proposals for the immediate public ownership 
| and control of the fuel and power and transport indus 
| tries and the public control or regulation of all essential 
industries and services.” “‘ Congress,” it was added, 
“ urges upon the Government to communicate with the 
Governments of other nations with a view to setting up 
|a European transport board of control and such other 
bodies as will secure international organisation of all 
shipping and aviation industries in the common 
| interests of all peoples.” The General Council’s report 
on reconstruction, Mr. Benstead’s resolution and a 
| resolution on the subject of cartels ‘were all carried 
unanimously. 
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THE PRODUCTION OF TARS AND 
OILS FROM -COAL.* 
By J. G. Kiya, O.B.E., D.Se., Ph.D. 
(Concluded from page 320.) 


‘HE operation of a hydrogenation process on a com- 
mercial scale was first achieved at Leuna in Germany, 
using brown coal. In this country, research work was 
started at the Fuel Research Station in 1923 and con- 
tinued for many years. Commercial development has 
been done solely by Imperial Chemical Industries, 
Limited, who finally erected at Billingham a plant to 
treat 400 tons of coal a day, at a cost of about 
5,500,0001. During 1939, this plant made 42-3 million 
gallons of motor spirit from coal and creosote. Since 
the erection of the plant, the use of high-pressure tech- 
nique has Gates! to an amazing extent, gence | 
in connection with vapour-phase reactions and wit 
reference to the treatment of petroleum oils. Most of 
the difficulties of operation have been overcome, and 
high-pressure engineering has become an important 
branch of the profession and one which must lead to 
even greater development in the future. It would be 
unwise to discuss economics at this stage or whether 
the necessary subsidy should be maintained to make 
the direct production of spirit from coal economic. It 
is sufficient for the present purpose to realise that the 
coal consumption is such that the manufacture of 
10 million tons of motor spirit would consume over 
16 million tons of process coal, and 35 million tons of 
coal altogether ; that is, about 17 per cent. of the total 
coal won. 

Hydrogenation can also play an important part in 
the treatment of tars and tar oils for the production of 
either chemicals or fuels. Creosote, a fraction of high- 
temperature tar, is alreddy being treated in large 
quantities, with coal, for the poledion of motor 
spirit. Unlike coal, it does not necessarily require 
liquid-phase treatment, although this is advantageous 
in order to remove a small proportion of intractable 
material. Crude tars can also be hydrogenated, but 
require the liquid-phase stage for fairly complete con- 
version. Their ease of treatment increases with reduc- 
tion of the carbonising temperature of the coal, and 
low-temperature tar is an excellent raw material for 
the process. The temperature of treatment is about 
480 deg. C. at 200 atm. to 250 atm. pressure. The 
product from the first stage is fractionally distilled (or 
condensed), the heavy ends rejected and the middle oil 
recycled. The oil from this stage is recycled to com- 
plete conversion in the vapour-phase. Typical con- 
version data are given in Table [V. These results 


Tame Iv. Hydrogenation of Tar. 











| Low- | Vertical 
| Temp. | Retort 
| Tar. Tar. 
Hydrogen absorbed, per cen’ dp” 6% 6-4 
(1) Spirit to 170 deg. C.., — a by wt...) 15 12 
sore ae, C per cent. BP rent 68 70 
ne, per cent. by wt. gh 4 
(2) Spirit to 170 deg. C., per cent.by wt. | 71 | 73 
percent. by volume... ..| | 99 
Pro of 5 rit. | 
Sp. gr. at 150 deg. C. | o 810} 0-830 
jes Sie tit | 4 
Unsaturateds Y Dinette 
Saturateds 2 | 95 
Per cent. above 100 deg. C.. - --| 38 | 40 
Octane No. (motor) .. “ | 67 67 
show that all the tar par an be hy nated 
to spirit, if plant were avilable, with a loss of only 3 per 
cent. to 4 per cent. of untreatable residue. One ton 


of tar yields about 0-6 ton of spirit. 

Indirect processes involve first the complete gasifica- 
tion of coal or coke, and the conversion of the gas to 
oils. The first indications of the existence of the 
reactions were due to Sabatier (1905), but the develop- 
ment of a process was due first to the Badische A.G. 
and Fischer in Germany, and to Patart in France. In 
the first form of the pnocess, mixtures of carbon 
monoxide and hydrogen were passed over catalysts 
(eg., zinc and chromium oxides) at pressures varying 
from 70 atm. to 250 atm. and at temperatures varying 
from 300 deg. to 410 deg. C. This work has now 
developed into a process for the manufacture of methyl 
and higher alcohols, consuming 2 tons of coal per ton 
of methyl alcohol or 3 tons per ton of higher alcohols. 
A remarkable variation of the process was advanced b 
Fischer and Tropsch in 1925. Using a catalyst pte 
a8 nickel or cobalt oxides, they produced liquid hydro- 
carbons from mixtures of hydrogen and carbon 


myn Plants on the German pattern have also 
erected in France, Japan and Manchukuo. In 
this country there has been no development work, but 


| sbrenat in at the Fuel Research Station have kept us 


abreast in scientific knowledge. 

The process consists s belts in gasifying coal or coke, 
adjusting the ratio of H, : CO in the gas to 2: 1 purify- 
ing this rigidly from wlihts compounds, and passing 
the gas over a granular catalyst at 190 deg. to 200 deg.C., 
as follows : 

nCO + 2n H,——--—> CnrHyn + » H,O 
n CO + (2n + 1) ‘wHen +2+ » H,O. 

The process gas can be made by the complete gasi- 
fication of coal, gasification of coal or coke in water- 
gas generators, or cracking of hydrocarbon gas. In 
Germany, the Lurgi process, gasifying brown coal under 
pressure with steam and oxygen, is particularly suitable, 
but many variations are ible in the method of 
making “ synthesis gas." Manufacture from methane 
(in the United States, natural gas) is important in view 
of the need to recycle spent in self-contained 
plants ; it involves catalytic cracking with steam, one 
volume of CH, giving theoretically four volumes of 
synthesis gas. The synthesis must be rigorously 
purified from sulphur compounds down to 1/10th grain 
per 100 cub. ft., and a new process had to be evolved 
by the development company in Germany before the 
work could proceed. The absorbent chosen was 
alkaline iron oxide, heated to 200 deg. C. 

The synthesis itself is not easy to control, since the 
reactions involved are cumely exothermic (7,200 
B.Th.U. per pound of liquid products) and the heat 
must be removed rapidly ; an undue rise of temperature 
of the catalyst would cause rapid deterioration of its 
activity. In the German plants this is achieved by 
circulating water through horizontal steel tubes of 
small diameter, arra: in a nest, around which the 
catalyst is packed. pressure of steam raised is 
used as a means of temperature control. This method 
of catalyst control depends upon thermal conduction 
across small spaces and, no doubt, will be superseded 
by one of the new methods of control developed in the 
oil industry. The catalyst chambers are large, each 
having a throughput of about 1,000 cub. m. of gas 
per hour, or a normal productivity of 1,000 tons of 
liquid product per annum. They are operated on a 
cycle (1) to allow of catalyst replacement (normal life, 
six months), and (2) to divide the synthesis into two 
or more stages, the second stage taking spent gas from 
the first, and so on. In the first stage, 70 per cent. to 
80 per cent. of the CO is converted, and with the 
second stage, about 90 per cent. 

The products are recovered by direct cooling with 
water, followed by scrubbing with active carbon. 
Since they are practically free from sulphur, a light 
wash with alkali is sufficient refining treatment. 
Chemically, the products are all straight-chain hydro- 
carbons, so that the motor spirit is of low octane 
number (52) and the Diesel oil fraction of high cetene 
number (105). The condensable oils and are 
usually referred to as “ total primary product,” and 
include heavy hydrocarbon gases (C, and C,), and oils 
covering the whole range up to wax (over (C,,). The 
theoretical yield is about 180 gm. per cubic metre, but 
the average yield in practice is about 110 gm. to 130 gm. 
The conversion of some of the carbon monoxide to 
methane is unavoidable. Table V illustrates yields of 














TABLE V.—Yields from Coal by Fischer-Tropsch Process. 
(a). | (b). 
| 
Methane . 18 14 
(3-4 hydrocarbons 11 6 
Spirit to 200 deg. C. 43 33 
Oils to 300 deg. C. Ball 20 26 
Paraffin wax i ow 8 21 
Gm. per cub. m. of synthesis ' 
gas ban a 120 135 








primary products, per cent., by weight, at (a) atmo- 
spheric pressure, and (b) at 15 atmospheres pressure. 
Catalytic cracking and polymerisation of the total 
crude oil gives an 85 per cent. yield of 68-octane 
motor spirit, of which 50 per cent. could, after leading, 
be aviation spirit and 35 per cent. motor spirit. The 
Diesel oil fraction is probably the best known, having 
a cetene value of over 105, and has particular merit 
as a blending stock. The hydrocarbon gases are con- 
densable into cylinders and can be used for transport 
power or for chemical processes. The general process 
has now been modified by the introduction of new 
catalysts which allow of operation at pressures up -to 
15 atmospheres. The modification has the main advan- 





monoxide at atmospheric pressure and at about 
200 deg. C. Since then the process has developed to a 
remarkable extent in Germany ; the first plant started | 
in 1936, and to-day production is several million tons | 





* The first Stevens Memorial Lecture, read before | 


| tage of greater yield, but the product moves, with 
increasing pressure, in the direction of wax. In the 
German pressure plants, the catalyst is placed inside 
the tubes and the water, or other ted fluid, flows 
| outside; this modification is occasioned by considera- 
tions of strength as well as of heat transfer. Also, the 


the Junior Institution of Engineers, in London, on Friday, | condensation of the primary product is by indirect 
| cooling. 


May 5, 1944. Abridged. 








At medium pressures the highest wax yield is obtained 
at 10 atmospheres, using cobalt. With ruthenium, 
striking new waxes are being made and iso-synthesis 
(high octane) is claimed. There are strong indications 
in this work that a plant on Fischer-Tropsch lines, but 
modified as to catalyst control, would be an enormous 
asset to Great Britain, partly as a source of fuel, but 
mainly to provide new material for use in chemical 
industry. The crude oil is the most amenable to 
cracking known, and the olefines produced form the 
starting point of many chemical syntheses, such as 
alcohols, solvents, synthetic rubber, plastics, deter- 
gents, etc. 

The Fischer-Tropsch process has been adversely 
criticised because of alleged low thermal efficiency. As 
a source of chemicals rather than of fuels, high thermal 
efficiency is not so essential, but the true value is not 
80 low as the 25 cent. usually quoted. In Germany 
the brown coal Tike itself to a process of complete 
gasification to make synthesis gas, but it has not yet 
been shown that this can be done with British coals 
other than Welsh steam coal. In this country, there- 
fore, the only logical procedure at present in erecting 
a pilot plant would be to associate it with the car- 
bonising industries, particularly as they already know 
the technique of gas production and purification neces- 
sary. The joining of a Fischer-Tropsch plant into a 
unit already producing gas and/or coke might well 
lead to an overall efficiency not realisable in an inde- 
pendent plant. Assuming both coke and gas available, 
and cracking some to raise the H,: CO ratio of 
water gas (made from coke) to 2 : 1, it can be calculated 
that 3-45 tons of coal only are required to produce 
1 ton of primary product. The calculation assumes 
synthesis in three stages, the spent gas after each 
stage being cracked with steam to make additional 
synthesis gas, and the heat of reaction being utilised 
in the form of steam to operate the entire plant, 
including the manufacture of catalyst. This figure of 
3-45 tons is equivalent to a thermal efficiency of 42 per 
cent., which will not be improved until the yield of 
125 gm. of primary product per cubic metre can be 
made to approach more closely the theoretical figures 
of about 180 gm. The thermal efficiencies of the hydro- 
genation and synthesis processes, therefore, are of the 
same order. 

An important asset of the Fischer-Tropsch process is 
the fact that lubricating oil of high quality can be 
made from the primary product. The exact process 
has not been disclosed, but it involves thermal cracking 
of the middle oil, followed by the polymerisation of the 
olefinic products of cracking with aluminium chloride. 
Yields of the order of 35 per cent. by weight have been 
claimed, but it is possible that these may be appre 
ciably higher if Fischer’s claims are justified for the 

production of unsaturated oils by the use of an 
iron catalyst at 15 atmospheres to 20 atmospheres 
pressure. A synthesis plant of quite moderate size 
could supply a fair proportion of the half-million tons of 
lubricating oil imported (1938). 

Coal gas (town gas or coke-oven gas) contains about 
2 per cent. of ethylene and 0-5 per cent. of propylene, 
which could be recovered if a liquefaction technique 
were developed on a large scale within the carbonising 
industries. The application of such a process in the 
manufacture of synthetic ammonia has proved success- 
ful over a long period and there seems no reason why 
it should not be applied to ethylene recovery. The 
100,000 tons of ethylene (and propylene) would be an 
immense asset to chemical industry. In the gas industry 
the process would simplify the present technique of 
gas purification since the sulphur compounds could be 
removed at the same time. It could also be extended to 
allow of the removal of part of the methane. Liquid 
methane, if available in bulk, would have a variety of 
uses as a source of gas of high calorific value, namely, 
for thermal storage against peak loads; as mobile 
fuel for supplying distributing points; and as an 
enriching agent to replace gas oil. Liquid methane 
could also have a limited use for road transport, oper- 
ating radially from a supply point. These vehicles 
would require a modified induction system and vacuum- 
jacketed fuel tanks, to keep down evaporation losses. 
The liquid has a specific gravity of 0-415, and 1-4 
gallons are equivalent in thermal value to 1 gallon of 
petrol. If one-third of the methane in town’s gas 
were liquefied in this way, it could replace 1 million 
tons of gas oil or petrol. This would be a notable 
contribution to the supply of indigenous oil and is 
worthy of serious trial. 

Two other sources of methane are available, in 
sewage treatment, and in coal measures. The first is 
not strictly concerned with coal, but it is interesti 
record that sewage tanks can provide about 1 cub. ft. 
of gas (CH, 70: CO, 30) per day per head of popula- 
tion. If covered tanks could be provided in all densely- 
populated areas, perhaps 15 to 20 million cub. ft. per 
day could be recovered. As compressed gas, or as 
liquid methane, this could replace about 100,000 tons 
of petrol per annum ; at present the amount recovered 
is about 5 million cub. ft. a day, and most of it is 
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being used on the sewage plants for power production. 
The second source is the coal seam itself, which 
contains occluded methane in variable amount, depend- 
ing upon the coal and the nature of the overlying 
strata; the amount available is about 200 cub. ft. 
per ton of coal. In favourable geological formations, 
the exact nature of which is not yet clear, the methane 
can be pumped off by sinking shafts into the coal mea- 
sures. Any one prospect would not last indefinitely, 
since the yield would fall as the coal became exhausted, 
and a recovery scheme would therefore involve frequent 
moving of the shafts. Since, however, one square mile 
of coal seam, | ft. thick, means 1 million tons of coal, 
or, say, methane equivalent to 4,000 tons of petrol, 
a comprehensive scheme would seem to be well worthy 
of exploration. 

The raw materials for the manufacture of calcium 
carbide are lime and coal, both of which are available 
in this country. The process of production involves, 
however, the use of the electric are, and the consump- 
tion of power is very high, about 3,500 kWh per ton 
of carbide. For this reason, carbide is not manufac- 
tured in this country. Calcium carbide is the raw 
material from which acetylene is made, and acetylene 
is the starting point in many chemical syntheses— 
alcohols, rubber, acetic acid, solvents, ete.—which are 
of vital importance to this country. In Switzerland, 
for example, where cheap water power is available, a 
large plant for the production of ethyl alcohol has been 
in operation since 1930. Schemes for the promotion 
of such enterprises have been mooted several times ; 
it seems that they must receive more favourable con- 
sideration in post-war planning. An overruling con- 
sideration, however, will be cheap power. 

In Great Britain, it is estimated, there may be 
reserves of about 70 million tons of cannel, which, on 
distillation, would yield over 40 gallons per ton of a 
tar which could be converted into oils which could 
replace their equivalent of petroleum oils. Cannel 
does not occur usually as a separate seam and could 
not be won economically except in association with 
other coal. It is possible, however, that 5 million 
tons could be won annually for over 15 years, and such 
a project could be associated with the erection of a 
limited number of suitable distillation plants. It has 
been shown that, by a normal distillation process, the 
tar would yield satisfactory motor spirit (octane 
No. 68), Diesel oil (cetene No. 46), fuel oil, and paraffin 





| power were provided. 
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wax (melting point 55 deg. C.). Secondary treatment, 
such as is now 


could improve both yield and value. 





plant has already been erected near a two-million ton | difficulty were removed ; 
The quantities of oils realisable | would save 100,000 tons of motor spirit. 


reserve of cannel. 
from the postulated 5 million tons of cannel are 80,000 


tons of motor spirit, 160,000 tons of Diesel oil, 200,000 | to burn coal dust. 
long ago as 1892, 


tons of fuel oil, and 50,000 tons of paraffin wax. 
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that it consumes fuel at a higher 
but it has certain 


It is true 
the producer vehicle, 





One pioneer | advantages which might become important if the tax 


10,000 vehicles burning coal 


The possibility exists of modifying the Diesel engin: 
This was attempted by Diesel as 
but without success. Researches in 


If coal could be applied directly, and with equal | Germany by Pawlikowski and by certain firms, notably 


efficiency, to certain processes which are now the | the I.G. 
prerogative of oil fuels, such replacement would be have led to some success, using brown coal. 


equivalent to, and more satisfactory than, making oil 
from coal. One method, which has been the subject 
of considerable trial during the war years, is the use 
of transport gas-producers. A 
designed which, with a satisfactory fuel, will give | 
90 per cent. of petrol performance, consuming 16 Ib. | 
of fuel to do the work of 1 gallon of petrol. The fuel | 
used mainly so far is graded anthracite, 


for comfort. If encouragement could be given to the 
use of such producers after the war, and to the car- 
bonising industries to make fuel, a reactive graded 
coke could be made which would reduce operating 
difficulties to a negligible quantity. The special con- 
siderations which would be necessary apart from a 
really special fuel are the limitation to vehicles runnin, 
reasonable distances without stopping; the design of | 
suitable vehicles (not trailers), and legislation to com- | 
pensate for loss of pay load; the design of an —) 
with a higher compression ratio (say 8) and large 
cylinder volume; and the standardisation of service | 
procedure. 

The special fuel could be made without difficulty | 
by low-temperature carbonising processes and by those 
of coke and gas manufacture, provided that special 
coals of low ash content and suitable size and caking 
It is already known that more 
than sufficient coal of the right type is now being 
marketed for other purposes. I have calculated that 
100,000 heavy vehicles in continued operation with 
gas producers could replace 900,000 tons of motor 
spirit annually, a saving which justifies taking this 
rather unlucky project that necessary step farther 
which will make for success. 

If adequate legislation could be brought in to adjust 
the road tax on the steam wagon, it is not impossible 
that this type of vehicle would experience a new lease 








producer has been | 
| helpful, while the second is largely a matter of design 


but this is | 
limited in availability and is not quite reactive enough | 


Farbenindustrie, Erste Brunner and Schichau, 
The chief 
technical difficulties are engine wear caused by ash 
and carbon particles, feeding devices, and the com 
bustion itself. The first can be largely overcome by a 
suitable choice of metals, chromium-plating being 


| The difficult ignition characteristics of powdered coals 
are therefore the chief hindrances. The ignition lag 
in burning brown coal dust is much less than with 
bituminous coals, which explains the greater advances 
made in Germany, where it is reported that engine 
development by the Schichau Company has reached 
600 h.p. Even with brown coal, however, an ante- 
chamber is necessary to give more time for combustion, 


| but efficiencies of the order of 32 per cent. have been 


reported (oil 40 per cent.). If the Diesel engine is to 
be adapted to burn British bituminous coals, the first 
step must be a study of their ignition characteristics 
with a view to modification*by catalysis, or otherwise, 
to reduce both ignition lag and burning time 








SCHOLARSHIP AWARDS IN NAVAL ARCHITECTURE AND 
MARINE ENGINEERING.—The Council of the Institution of 
Naval Architects have announced the award of the Insti- 
tution’s Scholarship in Naval Architecture, for 1944, to 
Mr. K. V. Taylor, of H.M. Dockyard, Portamouth. Th« 
scholarship is of the value of 1301. per annum and wil! 
be held at the Royal Naval College, Greenwich, for thre« 
years. The Vickers-Armstrongs Scholarship in Naval 
Architecture, for 1944, has been awarded to Mr. Ralph 
Downham, of Messrs. Cammell Laird and Company 
Limited, Birkenhead, This scholarship has a value of 
2001. per annum and is tenable for 3 years. The Yarrow 
Scholarship in Marine Engineering, for 1944, which is 
worth 125l. per annum and is tenable for 3 years, has 
been awarded to Mr. P. R. Christopher, of H.M. Dock- 
yard, Chatham. 
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treatment was found to contain fissures as shown in 
Fig. 15, opposite. These are thought to have resulted 
| from non-metallic inclusions introduced during extru- 
|sion. Forgings made from extruded bars of large 
|diameters may show cracking on the surface after 
machining. Anodic treatment of such parts usually 
| reveals an exceptionally large uneven grain-size on the 
outside, although the grain-size in the centre of the 


An important feature characteristic of alloys with a | forging is more normal and uniform. The cracks are 
high silicon content is the degree of modification of | intercrystalline and occur at the boundaries of the very 


the silcon eutectic. Fig. 11, opposite, shows a sample 
of material to B.S. Specification L 33, which has 
received no modifying treatment. The eutectic is 
coarse and a large particle of primary silicon is present 
in the centre of the field. Fig. 12 shows material of 
similar composition which has been correctly modified. 
In this material the silicon eutectic is fine and uniform 
and the alloy is free from particles of primary silicon. 
If an excessive amount of the modifying reagent is used, 
the silicon particles at the boundaries of the eutecti- 
ferous areas are found to be coarser than those in the 
ground mass of eutectic, as shown in Fig. 13. This 
structure is said to be over-modified. The coarsening 
of the particles is referred to as ‘‘ colonisation ’’ and the 
microstructure is associated with inferior tensile 
properties. Modification of the structure of the high- 
silicon alloys is accompanied by marked improvements 
in tensile strength and ductility. 

Defects Resulting from Faulty Manufacture.—The 
effect of segregation in ingots on the hot-working pro- 
perties of the material has already been mentioned. A 
further example of this which may be of interest is the 
segregation of copper in cast Duralumin, to B.S. 
Specification L 3, used for making sheet. Examination 
at high powers showed that the eutectic structure of 
the CuAl, constituent had not been broken down satis- 
factorily during working, and large areas were observed 
containing pools of globularised eutectic as shown in 
Fig. 14, opposite. The effect of segregation on the 
cold-forming properties of sheet has been discussed in 
a recent paper by Arrowsmith, Wolfe, and Murray.t 

Extruded sections or tubes may show blistering on 
the surface after heat-treatment, due to laminations in 
the material, even though the normal temperature of 
solution treatment has not been exceeded. A tube to 
specification D.T.D. 273 that had blistered during heat- 





* Paper submitted to the Institute of Metals for written 
discussion. Abridged. 
t Jl. Inst. Metals, vol. 68, page 109 (1942). 


large grains. Microscopical examination shows that the 
| cracks only extend to the same depth as the layer of 
| coarse crystals. It is considered that the cracks are due 
| to the relief of internal stress in the layer of coarse 
| grains during machining. 

A defect that may occur in Duralumin and which is 
said to be due to incomplete mixing and stirring of the 
molten metal, is the formation of the iron-bearing 
manganese constituent in an acicular form. The 
acicular crystals are found near to the surfaces of 
extrusions and result in a reduction of the mechanical 
properties. The tensile properties in most of the com- 
mercial aluminium alloys are developed by suitable 
heat-treatment, comprising a solution heat-treatment 
at some temperature just below the solidus of the alloy 
and subsequent quenching followed by ageing at a lower 
temperature. Failure to heat-treat a part correctly 
may result in failure to develop the desired tensile 
properties and may give low resistance to corrosion. 

The most common form of faulty heat-treatment is 
overheating, which results from exceeding the safe 
temperature of solution heat-treatment. Blisters and 
cracks may be observed on components which have 
been severely overheated, the extent of cracking 
depending to a large degree on the size and shape of the 
part, but in many cases the quality of the material may 
be impaired without any defects being apparent on 
superficial examination. The detection of overheating 
in worked light alloys is therefore most important gnd 
can best be accomplished by microscopical examination. 

The effects of heat-treatment at temperatures in 
excess of the safe range depend on the temperature 
attained, the period of treatment, and the subsequent 
treatment. The effects of overheating on the micro- 
structure are influenced by chemical composition and 
the presence of segregation. Excessive segregation 
may result in the production of evidence of overheating 
after treatment at temperatures only slightly above or 
even below the recognised safe maximum. It cannot 





therefore be assumed that material which shows super- 
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ficial evidence of overheating, such as cracks or blisters, 
has actually been heated above the specified tempera- 
ture until microscopical examination has established 
that the alloy is free from excessive segregation or sub- 
cutaneous fissures. Evidence of overheating is found 
in a tendency for copper-rich constituents to spheroidise 
or to liquate into the grain boundaries. Lakes of 
eutectic are formed at the grain boundaries, particu- 
larly at the junctions of numbers of grains, as seen in 
Fig. 16, opposite (in this case found at grain boun- 
daries in Duralumin during overheating), or clusters of 
particles may be found connected by a network of 
eutectic. Examination with a 2-mm. oil-immersion 
objective is necessary to distinguish clearly the features 
mentioned, and it is therefore essential that the pre- 
cautions already detailed should be observed during 
the preparation of the specimen. 

The eutectics found in various alloys have different 
characteristics, and considerable experience is necessary 
before one can decide the reason for the presence of 
eutectiferous regions. Fig. 17, on this page, shows an 
area of eutectic in a specimen of wrought aluminium 
alloy to Specification D.T.D. 363. The specimen had 
been overheated during solution heat-treatment. The 
effect on such eutectiferous areas of reheat-treatment 
at the correct temperature is to globularise the eutectic, 
as illustrated in Fig. 18. Such a feature is liable to be 
confused with the pools of globularised eutectic resulting 
from ingot segregation and shown in Fig. 14, opposite. 
Another feature that has been observed in some over- 
heated aluminium alloys, the nature of which is not 
fully understood, is shown in Fig. 4, on page 299, 
ante. Black rings such as that illustrated in the 
photograph are found not only associated with parti- 
cles of constituents, but also in the matrix. The 
ring shown in this photograph appeared to be a cavity, 
but others were too fine to enable their nature to be 
decided. 

Material that has been annealed or has received 
no heat-treatment after hot working usually contains 
a large proportion of precipitated particles. Most of 
the common etching reagents, such as solutions of 
hydrofluoric acid and a 25 per cent. solution of nitric 
acid at 70 deg. C., may be used for revealing precipita- 
tion. (When using the nitric acid reagent, it is advisable 
to warm the specimen first in water at about the same 
temperature.) A solution which has been found to be 
satisfactory for wrought alloys is one containing 25 ml. 
hydrochloric acid, 8 ml. nitric acid, and 7-5 ml. hydro- 








fluoric acid per litre of solution ; the time required for 








etching depends on the type of alloy, but usually varies 
from 2 minutes to 10 minutes. 

Grain boundaries can usually be revealed by one of 
the foregoing reagents, but the best reagent for a 
particular alloy in a certain condition is usually deter- 
minded by trial. Caustic soda solutions in various 
strengths up to 10 per cent. and used at 70 deg. C. are 
occasionally employed to reveal grain boundaries, 
particularly in zinc-bearing aluminium alloys. It is 
advisable to warm the specimen first in water at about 
the same temperature, and it has been found that 
exceptionally thorough washing with water is necessary. 
Leaving the specimen under a running tap for 5 minutes 
to 10 minutes is advisable, otherwise the structure is 
masked by stains. Very dilute etching reagents are 
occasionally found to be necessary; for example, in 
revealing grain boundaries in annealed Duralumin. 

Failures.—The chief causes of failure of aluminium 
alloy components are overstressing, fatigue, corrosion, 
corrosion accompanied by stress, and the use of faulty 
material. Microscopical examination frequently indi- 
cates the cause of failure or provides evidence of a 
confirmatory nature. Components that have fractured 
as a result of overstressing in tension, bending, tearing, 
etc., show distortion of the grains at the fracture. 
Such fractures in sound material are chiefly trans- 
crystalline and follow a somewhat irregular path. 
Fatigue fractures, on the other hand, although trans- 
crystalline, are fairly straight. Fig. 19, on page 339, 
shows an etched transverse section through a V groove 
at the root of which three fatigue cracks have started. 
Two of the cracks are very small and are situated 
close to and on either side of the main crack. 

Unless aluminium alloy parts have been anodically 
treated or coated with protective paint, they are liable 
to corrode fairly rapidly, particularly in saline atmo- 
spheres. The t of corrosion encountered may be 
divided into t classes as follows: (a) normal 
pitting corrosion ; (5) intracrystalline pitting corrosion ; 
(c) intererystalline corrosion. When grains and grain 
boundaries are apparently attacked at approximately 
equal rates, the type of corrosion encountered is known 
as pitting corrosion. Intracrystalline corrosion pitting 
is very similar to pitting corrosion, but is much rarer. 
The grain boundaries appear to be more resistant to 
attack than the interiors of the grains and an unattacked 
grain-boundary network is left in a corroded region. 

By far the most dangerous form of corrosion is 
intercrystalline attack, in which rapid preferential 
corrosion of the grain boundaries occurs. This type 
of attack is found in alloys of the Duralumin type 
that have been aged at elevated temperatures or that 
are quenched from the solution-heat-treatment tem- 
perature at too slow a rate. Typical intercrystalline 
corrosion is shown in Fig. 20, on page 339. The 
specimen is in the as-polished condition. Materials 
that are susceptible to this type of attack usually fail 
rapidly when the corrosion is accompanied by static 
stress. Failures that occur under these conditions are 
almost completely intercrystalline and no distortion of 
the grains occurs at the fracture. Fig. 21 is a typical 
stress-corrosion crack in a zinc-bearing aluminium 
alloy. The grain boundaries were revealed by etching 
for two minutes in 20 per cent. nitric acid at 
70 deg. € 

Failures that have resulted from the use of faulty 
material are, in our experience, very small in number. 
Such failures have occurred owing to extrusion and 
forging defects, unsatisfactory grain disposition result- 
ing in brittleness, excessive porosity in die-castings, 
cracks formed in castings during cooling due to incorrect 
feeding, and incorrect heat-treatment. Incorrect heat- 
treatment has been found to be the most common 
cause of failure of Duralumin parts such as rivets. 
Duralumin rivets are normally supplied in the unheat- 
treated condition, i.c., as-headed. They are quite soft 
and before driving should be heated at 490 deg. to 
500 deg. C. and cold-water quenched. In the absence 
of low-temperature storage, they should be driven 
within two hours of heat-treatment, as the material 
age-hardens at room temperature. Sometimes, how- 
ever, microscopical examination has shown that rivets 
that have failed have been driven in the condition 
as-headed. In the condition as-headed the mechanical 
properties of the rivets are low, and the material is 
very susceptible to intercrystalline corrosion. 

It is well known that quenching Duralumin in hot 
or boiling water after solution-heat-treatment induces 
susceptibility to intercrystalline corrosion. Delayed 
quenching also results in this susceptibility. Of recent 
years corrosion failure of Duralumin owing to such 
unsuitable heat-treatment is comparatively rare, but 
occasional examples are encountered. Fig. 22, on 
page 339, shows a transverse section at the leading 
edge of a Duralumin propeller blade. Considerable 
intercrystalline corrosion had occurred in this region, 
which necessitated the scrapping of an otherwise sound 
blade. The mechanical properties of the material were 
satisfactory and heat-treatment experiments ved 
that the corrosion susceptibility had resul from 
quenching in hot water or from too low a temperature. 
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INTERNAL-COMBUSTION ENGINES. 
559,833. Air-Cooled Engine. Triumph Engineering 
Company, Limited, of Coventry, and H. Hopwood, of 
Coventry. (3 Figs.) February 3, 1943.—The inven- 
tion has for its object to provide a twin-cylinder air- 
cooled internal-combustion engine of the side-valve 
type adapted for use on a motor cycle. 


forms a pair of cylinders 6 having a space between their | 
adjacent sides, which is bridged by parts of some of the | 


cooling fins extending around and formed integrally 
with the cylinders. Near the upper end of the block the 
region between the two cylinders 6 is adapted to form a 
transverse fuel-induction passage d. The entrance end 
of this passage terminates in a boss or facing e formed 
on the cylinder block and adapted for the attachment 
to it of the carburetter outlet. This end of the passage d 
is of circular cross-section. The intermediate portion 
of the passage is of non-circular cross-section. At its 
delivery end the passage is branched as shown and 





leads to the pair of adjacent inlet-valve openings g of 
the two cylinders. Each cylinder is provided with its 
own independent exhaust passage. the outer ends of 
these latter passages being connected to a pair of 
separate exhaust pipes. The 
as a separate component and extends across both cylin- 


ders 6, the head being provided with cooling fins and | 


also with a pair of combustion chambers k extending 
over the corresponding inlet and exhaust valves and 
portions of the cylinder bores. The portion of the 
cylinder block immediately beneath each pair of inlet 


and outlet valves is shaped to form a chamber o having | 


an open side which is closed by a removable cover piece. 


The two chambers o each house the stem q and spring | 
associated with the corresponding inlet valve and outlet | 


valve, the stems being actuated by cam-operated push 
rods extending through the bottoms of the chambers. 
By reason of its length and position, the passage d enables 
a useful warming of the fuel mixture to be obtained 
before it enters the cylinders, and also enables addi- 
tional cooling of the cylinder walls to be obtained by the 
fuel mixture at the parte of the cylinder block where 
satisfactory cooling is otherwise difficult to ensure. 
(Accepted March 7, 1944.) 


560,056. Cylinders and Sleeve-Valves. 
and Company, Limited, of Dursley, and H. F. Vasseur, 
of Dursley. (3 Figs.) September 15, 1942.—The in- 
vention relates to cylinders and sleeve-valves of internal- 
combustion engines and pumps. The invention is 
applied to engines of the kind having ports in the 
cylinder wall which are covered and uncovered by the 
piston in its reciprocation or by a sleeve-valve, the ports 
being formed in the cylinder wall itself, or in a liner in 
the cylinder, or in the sleeve-valve. The cylinder is 
formed with ports 11 in its curved wall. Such ports are 
generally used for the exhaust, but the inlet ports also 
may be provided in about the same axial location of the 
cylinder. Since the ports occupy a substantial propor- 
tion of the peripheral wall of the cylinder, the area avail- 
able for taking the lateral thrust of the piston is sub- 
stantially reduced, and the intensity of p ure on 
the portions of the wall between the ports is greatly 
increased, resulting in increased wear. This increased 
wear is minimised by providing an electrolytically 
deposited layer of wear-resisting material, such as chro- 
mium, on the internal surface of the cylinder in the 





abroad, the | 


The cylinder block | 


cylinder head is formed | 


R. A. Lister | 


OcT. 2 


27, 194. 


zone containing the ports. In the drawing, the thick. 
ness of this layer is very much exaggerated. This wear. 
resisting layer may extend axially of the cylinder only 
over the zone containing the ports, so that it is of an 
axial length equal to the axial length of the ports with q 
suitable margin on each side, or it may extend farther 
down the cylinder so as to cover at least that portion of 
| the length of the cylinder which is swept by the rings 13 





(s6a,0s6) 


of the piston. The piston-rings 13 exert a pressure on 
| the cylinder wall in order to maintain a gas-tight joint, 
and therefore increase the liability of wear of the wall. 
| The layer 12 of resisting material is deposited in a recess 
formed in the cylinder wall, so that after the layer has 
been deposited a final machining operation may \b« 
effected on the cylinder bore to give it the necessar) 
| diameter and so that the layer of chromium is flush with 
| the unplated portion of the wall. The basic materia! of 
which the cylinder is formed retains the lubricating oi! 
much more effectively than does a smooth chromium- 
plated surface, and by allowing the piston to sweep over 
the unplated portion, the supply of lubricant to the 
plated portion is constantly renewed. (Accepted March | 


1944.) 
METALLURGY. 
559,963. Bessemer Converter. H. A. Brassert and 
Company, Limited, of London, and T. Thomson, of 
| Bovingdon. (5 Figs.) August 31, 1942.—An ironclad 


converter vessel is secured, by means of brackets 2 and 
| fasteners, to a wind or tuyere belt 4 of substantially 
| semi-circular or horse-shoe shape having a pair of 
trunnions supported in bearings 7 on a trunnion stand. 
Air is supplied to the tuyere belt 4 through a blast pipe 
and passes from the belt 4 to a tuyere box 10 through 
the equivalent of a goose-neck 11. One trunnion is keyed 
lto a spur wheel, which meshes with a pinion connecte:| 
|} through a reduction gearing with an electric motor 

















| which serves to tilt the converter vessel about the axis 
|} of the trunnions. The fumes given off from the con 
| verter vessel are collected by means of a fume hood 17 
] 
| 
| 
| 
located above it. Running on the removable rails which 
pass beneath the converter vessel is a travelling car |! 
into which is built a hydraulically-operated jack con- 
sisting of a ram head 20 attached to a ram 21, which 


extends within a hydraulic cylinder 22. This cylinder 
is connected, through a pipe line 23, with a hand pump 24 
operated by a lever. A non-return valve 26 is provided 
in the hydraulic circuit so that, in the event of a failure 
of the pump 24, the ram head 20 will be locked in its 
last position. When it is desired to move the converter 
vessel for relining, the travelling car 19 is pushed under- 
neath the vessel. The ram head 20 is then raised until 
it abuts against the bottom of, and takes the weight of. 
the converter vessel. The pins or bolts securing the 
converter shell to the tuyere belt 4 are then removed ; 
the jack is raised again to lift the converter vessel clear 
of its supports and the car 19 is withdrawn laterally to 
a position above a pit. (Accepted March 14, 1944.) 
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EXTENSION OF THE 
WEDGE THEORY OF EARTH 
PRESSURE. 


By A. W. T. Danter, M.A., A.M.Inst.C.E. 


In the wedge theory of earth pressure against a 
retaining wall, it is assumed that the earth is dry, 
granular and free from cohesion, and that weight 
and friction are the only physical properties which 
need to be taken into account. Since most materials 
encountered in normal engineering practice differ 
widely from these ideal conditions, it is highly 
probable that the actual forces developed are not 


correctly given by the usual formule obtained from 
the above theory, since the phenomena of cohesion 
and dilatancy are entirely ignored. However, in 
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many cases it appears that the theory errs on the 
safe side, and owing to its comparative simplicity 
it is in frequent use in engineering practice, and will 
probably remain so for some time. 
which approaches most nearly to the ideal is dry 
sand, and Professor C. F. Jenkin has shown* by 
experiment that the results obtained for this material 


agree very closely with those predicted by the | 


wedge theory. 
In the application of the theory to the general 


case, a retaining wall is supposed to have a given | 


batter, and the surface of the retained earth is 
supposed to be inclined at some given angle to the 
horizontal, which of necessity must be less than its 
angle of repose. Account is taken of the friction of 
the earth on itself, and of the earth on the back of 
the wall, the respective coefficients of friction being | 
assumed to be different. Now the problem which 
often arises in practice is that in which the retained 
earth has a variable slope, such as in river banks and 
in similar cases, and investigation of this problem | 
has led to the following results, which may be of | 


| 








The material | 


| interest to those concerned with studies of this 
| nature. 
The symbols used are :— 
w = weight of retained earth, Ib. per cub. ft. 
¢ = angle of repose of earth, deg. 
¢’ = angle of friction of earth on back of wall, 
deg. 
6 = inclination of plane of rupture to vertical, 
deg. 
8 = inclination of back of wall to vertical, deg. 
» = coefficient of friction of earth on itself. 
pu’ = coefficient of friction of earth on back of 
wall. 
P = normal force, in Ib., on back of wall, due 
to earth. 
N = normal force, in Ib., on plane of rupture 
due to earth, assumed to be about to slip. 





Fig. 4. 
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W = weight, in lb., of wedge of earth, 
about to slip. 


R = resultant of P and yp’ P, in lb. 
S = resultant of N and 2 N, in bb. 
H = horizontal component of R, in lb. 


The cross-sectional area in sq. ft. of the irregu- 


larly shaped wedge of earth ABD, Fig. 1, will | 
be denoted by A,, and that of the wedge B D L, in | 
|the same diagram, also measured in sq. ft., by 


A,. The equation of the surface of the retained | 


earth, referred to the axes shown in Fig. 1, is| 
y=f(z); | f(z)dz=F(x)+a, where a is mn 


arbitrary constant ; the co-ordinates of D will” be | 
denoted by zand y, but those of any other points | 
by suffixes. The angle of friction ¢ is assumed to | 
be the minimum angle, that is, the angle when the | 
sand has been disturbed ; this is merely to ensure | 
that the largest value of P is obtained which is likely | 
to occur, in order to be on the safe side. Additional | 
symbols required for the case of two planes of | 


(8364.c ) 





| 1. Application of Wedge Theory to Retained Barth 
having any Shape of Surface (Figs. 1 and 2).— 

Let AB be the back of the wall, and ADE the 
surface of the retained earth, assumed to be of any 
| Shape. The wall is assumed to be sufficiently long 
for end conditions to be neglected, and, throughout, 
| | lineal foot of wall is considered. 

Draw B K at ¢ to the horizontal, and let B D be 
the plane of rupture. Then the force on the wall is 
assumed to be due to the tendency of the wedge- 
shaped piece of earth A B D to slip down the plane 

| BD, thereby setting up forces P and N normal to 
|A B and BD, respectively. If slipping occurs, it 
| will take place on both A B and B D simultaneously ; 
| hence tangential forces »’ P and yu N are set up also 
| on these planes. 

| The pairs of forces P, »’ P and N, » N can be com- 
| bined into forces R and §, leaving only three forces, 


a a 
“Eta (pg) 


i 
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R, 8 and W, acting on the wedge ABD. Under 
the influence of these forces, it is just in equilibrium, 
and the triangle of forces is shown in Fig. 2. 

Drop a perpendicular DG on to B K, and draw 
DL so that GDL=8+¢'; thn DL= 
DG sec (8 + ¢’). The various angles are as shown. 
It will be seen that the triangle of forces is similar 
to ABDL, and 

R DL cos (8 + ¢) 


W BL sn@+o+erey ~° 





Now 
A, = $ DL BL sin DLB 
e 1g Sin(@+o+ B+ ¢') 
# (DG) cs (0 + G)cos (B+ oy ° 
Combining (1) and (2), we have 
ns sec (8 + ¢’) | 

R= 5 (Der); 

but W = w A,, 
A 


R cos (8 + ¢') = 5(DG)*. 
= 2 





(3) 


“aq c. F.|Tupture will be defined later, when that case is con- | Also, P = R cos ¢’, and we have to find @ so that 


*“The Pressure on Retaining Walls,” by 
Jenkin. Proc. Inst. C.E., vol 234, page 103 (1931-2). 





sidered. 


P is a maximum ; but, since ¢’ is a constant, it is 
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enough to find the condition for R to be a maximum. | |DG on to BK, and draw DL making an angle | 
| 


Take B as the origin, B K as the axis of z,and the| (8+ ¢’) with DG. 


perpendicular to B K at B as the axis of y. Drop a| 


perpendicular A F on to BK. Then, instead of 6, | find the areas of each AABD by planimeter or 


Now measure the areas of each A BDL, and/ 


component of Re, and W, 
ABAg. 

Considering the equilibrium of the wedge ABA,, 
its triangle of forces is as shown in Fig. 5 (see also 


= the weight of the wedge 


we can find the co-ordinates of D to give the maxi- | otherwise. Fig. 4) aan 941. Mew wy 
mum value of R. | Then that position of D which makes A ABD Peery a: 2 cos (¢ + )’ where 
Now | A BDL most nearly, is the required point, and the|yand # are unknown quantities; also it acts at 


A, = A ABF + figure ADGF — A BDG 

= A ABF + F(z) — F (zy) — $2y . 

Since A AB F and F (z,) are constants, we obtain, 
on differentiating, 


plane of rupture is BD. 
(4) | Now make LM = LD, and measure the area of 
| ADLM in square feet according to the scale to 
| which the figure has been drawn. 
Then the thrust on the wall = w A DLM, at an 
a (A,) = a= dy : . (5) | angle of ¢’ to the wall AB, that is, at (8 + ¢’) to 
dx 2 2d | the horizontal. 
Also A, = A BDG + A DGL | Then horizontal component of R=R cos (8 + ¢’). 
ake tom , _ 6 2. Application to Case with Two Planes of Rupture. 
. od Ae agers (P+ #) « ° —It is known that, if the angle 8 is large, Fig. 3, | 
= (As ) = + +3 + yf tan(8 + ¢’). . (7) | page341, it is possible fora second plane of rupture to | 
develop. Let A,B represent the back of the wall, 
Reverting to (3), differentiating R with respect | making f with the vertical, and A B this second plane | 





to z, and simplifying, we obtain, | of rupture, making ¢ with the vertical. If slipping | 
dR is going to take place on the two planes BA and | 
az cos (8B + $') BD, we have to consider the wedge of earth ABD, 
a yA ) | where ¥ is an angle which has to be found. In this | 
wy v5 oe +2 Az TF in oa As}: | case, the angle of friction on A B is ¢ instead of ¢’, | 
~ FAs \ "2B iz } so, using the results previously obtained, we make the 


¢@ + ¢ to the horizontal, and hence its horizontal 
and vertical components are as shown in Fig. 5 
Now W, = w ABA,, and hence 
V, = w[A ABA, + py* tan (¢ + ¥)). 

The problem is to find the condition which gives 
the maximum value of V, and makes A, Re. 
simultaneously, these being the conditions for V, 
absolute maximum. 


Now, 
dV, y 
dp “ls (4 ABA,) + 2 cos? (¢ + #) 
+ y tan(¢d + ¥#) z5 | (16) 
From Fig. 3, AABA, = AFF,A, — A ABF 


A A,F,B, where A,F, is perpendicular to BK ; 
which = F (z,) — F (xx) — $2, ¥yy — A AdF,B. 
Differentiating with respect to % and making use 


ee. 


The condition for R to be a maximum is that | angle GDL = ¢+ ¥. Then, assuming ¢ has been | of equation sa 
dR Q: | found, the required maximum value of R for this 
=-°° | value of % is obtained when A ABD = A BDL, | 


or when A, = Ag, using the previous symbols. 


d d d 
y 4,7 A, +24,4,2% =y A, = A, 


This force R acts on the wedge A, BA, which, in | 
| turn, exerts a thrust on the wall A, B, and it is the | 
Substituting for A, in the second term of the | horizontal component of this latter thrust that is | 
d d ~,| generally required in design; but this horizontal 
above, fem (6), and Sr = 4, and = 4, from () component is unaffected by the intervention of the 
and (7), and simplifying, we have wedge A,BA (the vertical component being in- 
dy creased by the weight of the wedge) and hence it is 
(A, — A,) (y - 2%) = 0. sufficient for general purposes to find this horizontal 
vA _ |component, namely, Rcos(¢+ 4). This point is 
Hence, the i for R to be a maximum is | considered in more detail below, where it is shown 
either A, = A,, or - FF! that the vertical component follows the same simple 
de # rule as the horizontal component, but for the time 
Considering the second alternative, as both x being attention will be confined to the latter. The 
and y are positive quantities, if this possibility were problem then is to find the absolute maximum 
dy a ‘ value of R cos (¢ + #) which fulfils the condition 

true we should have q, * Positive quantity; but, A, = A, where 4 is a variable angle. 
Whatever the value of ¥, A, = A, for Hmax.; 

therefore 


since the slope of the earth can never exceed its 


d 
angle of repose, * with reference to B K as the “ 
axis of z, must always be negative and hence 2 4 ABF + yas—i sy 
* 2F 


2 
This leaves the first alternative = $2y 4 :. tan (6 + ¥), 


as the condition for the maximum value of R ; that *"4 
is, the plane of rupture B D is the plane for which |} z, yy + F(z) — F(z,) = zy 
A, = As. ‘ ‘ . (8) 


In the case of earth having an irregular shape 
to which a convenient mathematical formula cannot 


u 
can never equal _ 


+ $y? tan (6 + ¥). 
Differentiating with — to ¥, and simplifying, 
dry 


bar Ye dg 





be assigned, the position of the point D can be found DL)? dy 
by trial. Then, reverting to (3), > tgyetyten(o+ o) - (12) 
_w (DG)? Now, 
Rmax. = 2 cos (B+ 4’) (9) R wy? 
In Fig. 1, making LM = LD, we have max." 2 cos (¢ + ¢) 
A DLM = 3 (DL)*sin DLM = (PEF ogg 4. gr) | Therefore P 
2 H 
marx. eo? 
_ (Ge) : 
~ Feos(B + 4) @ Haz. _ oY 
e | de ay” 
Rees. = w A DLM (10) 


@ seault cleniler to that obtained for the clanderd rs H (absolute maximum) is obtained when 
cases. The location of the point D for exact equality | -* — 0; that is, substituting in (12), wh 

of A ABD and A BDL might be a matter of some dy oe 
difficulty in many cases, but the exact location is yt - — %» ig = (DL). - (13) | 


not necessary, a8 a small error in the position of D | 
will only affect the area of ADLM by a small; From Fig. 3, Rowaven, xz, = AB sin (¢ — ¥) and| 


percentage. ¥, = AB cos (¢ — 4); therefore, differentiating | 
Finally, since the horizontal component of R is with respect to ¥, substituting, and simplifying, we | 
the quantity often required in practice, | have 
Hmax. = Rmax. 008 (8 + ¢’). (ll) | x dyy day = (AB)... . (14) 


F = 

To sum up, the method of finding the thrust on iy "dy 
the back of a wall AB under the conditions de-| Substituting in (13), there is obtained, as the condi- 
scribed above, with the retained earth having an | _tion for H (absolute maximum) AB= DL . (15) | 
irregular shape, is as follows :— as well as the condition A, = A,, which is a very 

Draw BK at ¢ to the horizontal. convenient result. 

Choose various points D on the surface of the; As mentioned above, it is worth while to consider 
earth. | the vertical component in a similar manner. Let | 
= the resultant thrust on A,B, V, = the vertical | 


For each point D, join BD, drop a perpendicular | R, 





- AB: =—-- 


| Substituting in ri 
dV, 
i o/ 


The condition for V, to be a maximum is 


—} (AB)*+$qDL)*+-y tan (4+ we 





Te 0; therefore 
ytan ($+ 9) 5 ik = }(AB*— DL) . (17) 


The further condition necessary for V, to be an 


absolute maximum is that A, A,; that is, from 
(12) and (14), 
dy __((AB)*—(DL)*)____ [(AB)*— (DL)"] ,,,. 
dw 2(z + y tan (¢ + ¥)) 2 BL 
Combining (17) and (18), 
dy __ ((AB*—(DL)*)_{(AB)* — (DL)*) _ 





dj 2ytan(d+ ¥) 2 BL 


ie., either AB= DL, as in (15), or BL 
y tan (¢ + #%) = GL, which is impossible. 

Hence we are left with AB = DL and A, = A,, 
as the necessary conditions for V, to be an absolute 
maximum. This being the same as for the absolute 
maximum value of H, it is evident that the absolute 
maximum values of H and V, are reached simul- 
taneously; hence the required value of their 
resultant R, must be reached for the same conditions. 

This result gives a convenient method of finding 
the thrust on the back of a wall when the retained 
earth has an irregular surface which cannot be 
represented by a simple mathematical formula. As 
in the case of one plane of rupture only, the location 
of the point D to give the exact equalities specified 
would be a matter of some difficulty, but again it 
is not necessary, as a small error in its position will 


|only make an error of a few per cent. in the value 


of Ry. 
Since, in this case, we have to eatisfy at the same 
time the two conditions AB = DL and A, = A,, 


|a convenient method of locating the point D 


is to make use of the first condition, as follows. 
Mark off various positions of A B, giving ¥ different 
values in steps of, say, 5 deg., or as often as required. 
Then locate the corresponding positions of D to 
make AB = DL, where DL is drawn at (¢ + ¥) 
|to the perpendiculars DG, ¥ being given its correct 
value for each case. Then take each position of D 
in turn, and obtain the values of the triangles 
ABD and BDL. That position of D which most 
nearly gives equality of the areas is the one required, 
and BD is one plane of rupture and BA the other, 
| where A is the point corresponding to D. Further 
positions can be tried to give still closer equality if 
desired. ~ 

As regards the probability or otherwise of the 
second plane of rupture developing, it is impossible 
to predict this without considering the problem in 
detail. If 8 is large, the probability is that it will 
develop, and D should be found by the method 
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outlined above. Hence ¢ is found ; if it is greater 
than 8, the second plane of rupture will not develop, 
and we must revert to the ordinary case as outlined 
in Section 1, above. If, on the other hand, ¢ is less 


than f, it is probable that the second plane will 
occur; but still we cannot be certain because this 
problem depends also on the relative values of ¢ 
and ¢. 


Thus, suppose D has been located as for the second 
plane, then ¥, yand A ABA, can be found; hence 
we can calculate H and V, and hence find the inclina- 
tion of Ry to the back of the wall A,B. Let y - 
this inclination (Fig. 4). Then, if y is less than ¢’, 
there will be no tendency for the earth to slip along | 
A, B, and the second plane of rupture must form | 
the basis of the calculations, end R, so found is | 
the thrust on the wall. 

If, however, y is greater than ¢’, the earth will | 
slip along A,B before the second plane of rupture | 
can develop; it is necessary then to revert to the | 
ordinary case as described in Section 1, and it will be 
found that the thrust R will be greater than R, | 
as obtained above. 

Finally, for any specific problem, having ascer- | 
tained that the conditions are such as to give rise 





to the two planes of rupture, and having located | from which quickly emerge the well-known results : 


the two points A and D as described above, the 
length DG is measured in feet, and the area of the 
triangle ABA, found in square feet. Then the 


horizontal component of thrust on the wall A, B = | 


} w (DG), and the vertical component 
w[ AABA, + $(DG)*tan(¢ + ¥)]- 


It should be noted that the position of D thus 
obtained cannot be used for the case of one plane 
of rupture only. 

3 (a). Application to the Case where the Surface 
of the Retained Earth is a Straight Line ; 
of Rupture Only.—It is interesting to apply the fore- 
going results to the standard case where the surface 
of the retained earth is a straight line. In Fig. 6, 
page 341, let AE be this surface, and / its inclination 
to the horizontal. Otherwise the figure is similar 
to Fig. 1, and the plane of rupture BD is obtained 
when A ABD A BDL or 


BA sin (@ + 8) DL sin(@+ ¢+ 84 
But, from A ABD, 
BA 4 cos (@ + 1) 
BD cos(fB — 4) 
and from A BDL 


¢'). (19) 





DL cos(@+ $) 
BD ~ cos(B+ ¢)’ 
therefore 
BA _ cos(6+ s)cos(B+¢) (20) 
DL cos (8 — 1) cos (8 + ¢) 


Combining (19 and (20), 

cin(O+ $+ B+ 4) _ com( + icon ip + $ 
sin (6 + 8) ~ cos (8 + ¢) cos (B — i)” 

Then 


21) 








Ran 7 OOP, Cth + P(E +B awe 
2cos(B + ¢’) 2sin?(@+¢+ 8+ v1 ae 


where @ is the solution of (21). These equations are 
somewhat cumbersome ; hence the graphical method 
is the simpler, even in this case, and sufficiently 
accurate for practical purposes. 

Proceeding to the case of two planes of rupture, 
however, the mathematical process is unexpectedly 
simplified, in comparison with the methods hitherto 
considered necessary. 

3 (b). Straight Line Surface ; Two Planes of Rup- 
ture.—Fig. 7, page 341, is the same as Fig. 3, except 
that the surface of the retained earth is now a 
straight line A E, making an inclination i with the 





horizontal. We now require @ and y¥ to make 
A ABD = A BDL, and BA = DL. 
A ABD = ABDL, and } BABD sin (@+ ¥) 


r 
=} DBDL sin (0+ ¥+2¢). Since BA= DL, 
sin (0+ ¥) = sin (0+ ~+2 ¢); therefore either 
6+%= 6+ 4%+2¢, which is impossible, or 
6+ % = 180 deg. — (0+ 4% +2 ¢), thus 


6+ % = 90 deg. — ¢ (23) 


and hence the angle DBL = y¥, and the angle 
BLD =. @. 


One Plane | 


Then, from A BDL, 


DL sing 
DB sin @’ 
and, from A ABD, 
AB _ cos(@+ 4). 
BD ~ cos(¥ —i)’ 
therefore 


sin ¢ _ 608 ( 6 + i) 
sin @ cos (ys — i)’ 
which can be reduced to 
. . sind 
sin (0 — e+9-SF 
Adopting the classical device of putting 
sini B 
=a7 sin ¢, 
where ¢ is an angle which can be quickly calcu- 
lated, we have 
sin (@ — % + i) = sine 
or 
6— poe —i. (24) 
(23) and (24) are now two simultaneous equations 


@ = } (90 deg. — 6 —i + «) 
and, 


After introductory chapters covering the major 
chemical and physical properties of available plas- 
tics, the factors underlying choice of material, and 
the associated methods of fabrication, Mr. Smith 
deals in turn with mechanically stressed parts, elec- 
trical insulation, substitutes for glass, and applica- 
tions in which resistance to moisture, corrosion or 
temperature is the predominant factor. His critical 
and well-documented presentation is exemplified by 
tabular comparisons of properties for plastics and 
the inorganic materials they are tending to super- 
sede. His criticism is directed to the detrimental 
effects of unsuspected conditions of service which 
metals withstand without trouble. Thus repeated 
fluctuations of humidity, temperature, and even 
moderate stress are more serious than is generally 
realised and their effects are instructively discussed. 
On the other side, credit is given to recent advances 
in such directions as organo-silicon plastics, mela- 
mine resins, lignin laminates, and other new 
materials in which combinations of desired proper- 
ties have been synthetically developed. Surveys of 
rubber substitutes and “improved” woods are 
followed by an outline of the principal thermo- 
setting and thermo-plastic resins, in which data 
from recent test results are tabulated for ease of 
reference, while suggestions are advanced regarding 
possible applications that have not yet been ex- 





= § (90 deg. — ¢ + i —«). (25) 
| 


| ground line in T, and let BT = h feet ; then 
H = $w(DG)* 
.1—sin(¢+i-— 
= 2 2 
| beteteended TE TE Ty 
| substituting from (25). 
This can be reduced to the well-known results :— 





- : . sin (« — 4) 
H = $ w h® cos*i sin (€ +3) (26) 
and 
H = fe Peete ee. rn 





cos i + +/cos? i — cos? ¢ 
Thus, in the case of the two planes of rupture, 
the solution of the problem is greatly simplified in 
comparison with existing methods, both analytic- 
ally and graphically. 
Unfortunately, owing to war conditions, it has 
not been possible to obtain as much practical veri- 
| fication of these results as would have been desirable ; 
but the author intends to proceed with the necessary 
experiments as soon as opportunity permits. 
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Plastics for Production. By Pauw 1. Smirn. London: 
Chapman and Hall, Limited. [Price 12s. 6d. net.) 


| Tue technology of plastic materials covers so wide 


a range of information, and is in many respects so | 


highly specialised, that a competent general survey 


Further, let the vertical through B (Fig. 7) cut the | 


ploited. 

Original sources of technical matter are quoted, 
| enabling abstruse chemistry and mathematics to be 
| excluded ; so that the book offers the non-specialist 
|a@ great deal of information in readable form. Un- 
doubtedly, therefore, it will prove helpful, not only 
to those already engaged upon, or disposed to begin, 
the production of plastic goods, but also to those 
who may be attracted by the post-war possibilities 
of the plastics industry, either as an opportunity for 
the investment of capital or as a means of livelihood. 


Indexing and Spiral Milling. By Orro Licurwrrz, 
A.M.1.Mech.E. London: George Newnes, Limited. 
[Price 15s. net.) 

Goop as it is, we question whether this book will 

appeal quite so strongly to milling operatives and 

tool setters as the author suggests in his preface. 

The operator’s main object is to get the job from 

floor to floor as quickly as possible ; and operators 

in general, skilful as they may be at their work, are 
seldom able to deal with mathematical problems. 

Similarly, the setter-up, responsible for a line of 

machines, is not likely to be interested in calcula- 

tions ; he expects to find all the necessary data on 
the drawings. All difficult problems in cutting 
spiral gears or in cam milling would be worked out, 
in any case, in the drawing office, the planning 
office or the tool room, and it is there that the men 
will be found who wanv to know “ where” and 

“how.” To them this book should be of definite 

value, as it is well thought out and its tables on 





| indexing and spiral milling are very comprehensive 


of the subject can be extremely useful. Such a task | ..4 exceedingly useful. 


calls, however, for a compiler who is not only con- | 
| versant with the whole scope of the plastics industry | 
and its scientific foundations, but who can also | 
combine lucid exposition with critical judgment. 
Mr. Smith exercises these qualifications with con- 
siderable success. His object has been to present 
|a balanced review of the main types, properties and 
applications of plastics from the standpoint of their 
| commercial uses, and his treatment of the subject is, 
|in fact, comprehensive and unbiased. Recognising 
| the great, and still expanding, field of applications for 
| which the characteristic properties of plastics are 
peculiarly appropriate, especially when employing 
mass production methods, he is at pains to discount 
the sensational claims sometimes made for these 
| materials in heavy engineering practice. On the 
| other hand, he places at the disposal of the reader 
| an extensive knowledge of the applications in whith 
| plastics have proved conspicuously serviceable, and 
| of the relative merits of alternative plastic substances 
for rigidly specified performance. Similarly, methods 
of manufacture are discussed in relation to the 
plastic used and the type of service demanded of the 
| finished article, attention being given to the detailed 
operations involved and the effect upon factory pro- 





The author begins at the beginning, describing in 
short introductory chapters the operation of plain 
and universal indexing heads and the processes of 
single and multiple indexing, and of simple indexing. 
He then passes on to the more complex operations 
of differential and compound indexing, and spiral 
milling, which are discussed at some length. Cam 
milling, graduating, and the milling of converging 


| flutes are also dealt with, clear line diagrams being 


provided where necessary. In each case the method 
of calculation is illustrated by a worked example. 
The book is well arranged and produced, and should 
be an asset to the technical library of any firm 
engaged in the work with which it deals. 





SocieTy OF CHEMICAL INDUsTRY.—The dates of the 
Jubilee Memorial Lectures of the Society of Chemical 
Industry for the 1944-45 session have now been fixed. 
Dr. L. A. Jordan, F.R.1L.C., will speak on “‘ Paint—The 
Art and the Science,” on December 2, 1944, at Leeds ; 
on January 18, 1945, in London; and on February 17, 
1945, at Liverpool. Professor D. T. A. Townend, D.I.C., 
will speak on “ The Present Era in Combustion,” on 
January 19, 1945, in Glasgow ; and on March 23, 1945, 





cedure of the quantity of identical mouldings. 


in Birmingham. 





Wuew the 132-kV overhead grid lines were erected 


in this country, the possibilities of transmission at this 
pressure by means of underground cables were fre- 
quently discussed. At that time, however, 
discussions were mainly of theoretical interest, since 
no type of cable was then available which could be 
relied upon to operate satisfactorily at such a high 
pressure. It is of great technical interest, therefore, 
to know that information has now been released 
regarding the installation in this country, under normal 
commercial contracts, of two such cable equipments, 
one gas-filled three-core cable for 132-kV line pressure 
by Messrs. Callender’s Cable and Construction Company, 
Limited, and the other a three-phase 132-kV equipment 
comprising three single-core, self-contained, gas-filled 
cables for Osbaldwick, Yorkshire, by the Enfield Cable 
Works, Limited. 

It is common knowledge that, in the normal type of 
solid paper-insulated cable, cavities are developed 
in the dielectric by thermal expansion and contraction 
due to the service heat cycles, and such cavities are a 
source of weakness on account of the corona action to 
which they give rise. Test data have now shown that 
the dielectric strength of these cavities can be made 
equal to that of the paper insulation if the cable 
structure is kept under sufficiently high pressure, and 
for this purpose gas pressure at 200 lb. per square inch 
is used in each of these two cable installations. 

For the normal solid paper type of cable, the limiting 
safe dielectric stress has been found to be about 50 kV 
per centimetre of dielectric thickness and the design 
data based on this maximum stress show that a dielec- 
tric about 0-6 in. thick is required for a working pressure 
of 66 kV. A three-core cable made under these condi- 
tions, however, would be of unmanageably large overall 
diameter. For the same reasons, it would be imprac- 
ticable to build even a single-core cable for 132-kV 
working pressure. If the cable structure is kept under 
pressure, however, it is possible to work with a maxi- 
mum stress of 100 kV per centimetre as a basis for the 
design, and in this case, the necessary thickness of the 


GAS-FILLED CABLES FOR 132 kV. | 90,000 kVA. Each cable comprises two lead sheaths, 


of which the inner corresponds to the normal sheath | 


such | 


dielectric is so much less that even a three-core cable | 


for 132 kV becomes a commercial possibility. 


A few months ago, the Callender’s Cable and Con- | 


struction Company installed, under a normal com- 
mercial contract, a three-core, gas-filled cable for 132 kV. 
The location and service of this cable have not yet been 
disclosed for security reasons, but it is claimed that it 
is the first time that a three-core cable for a working 


pressure of 132 kV has been installed anywhere, under | 


commercial conditions. A photograph of a piece of 


this cable, arranged to illustrate its construction, is | 


reproduced in Fig. 1. 

The conductors are of normal stranded copper, 
paper-insulated, the impregnating compound having a 
very small dielectric loss. Metal tapes are incorporated 
to support the radial and Jongitudinal stresses set up 
by the gas pressure between the dielectric and the lead 
sheath, this pressure being about 200 lb. per square 
inch. On the right-hand side of Fig. 1 will be seen a 
two-core pilot cable screened with metallised paper, 
and on the left-hand side is the gas-channel pipe. 
Impregnated paper fillers come next, with a metallised 
paper screen, and then copper tape binding, following 


which is the lead sheath which forms the gastight | 


cylindrical container. Outside the lead 
copper tape reinforcement and then a longitudinal 
steel strip reinforcement, the helical structure of which 
is clearly visible in the illustration. Over the steel 
strip layer is placed a helical steel tape to give radial 
reinforcement and finally, a rubber-bitumen sandwich 


sheath is | 


serving. Each of the copper conductors is 0-4 sq. in. 
in area, and the over-all diameter of the cable is 
4-8 in. The gas used is nitrogen and is supplied at | 


one end of the cable from high-pressure cylinders. If 
the gas pressure in any of the three-core junction boxes 
falls, a low-pressure indicator switch comes into action, 
one such indicator switch being provided for each 
junction box. This switch operates to connect a 
resistance across the two-core pilot cable and an 
automatic Wheatstone bridge at the end of the feeder 
is thus connected to the circuit and measures the 
resistance of the pilot cable. In this way the location 
of the junction in which the pressure drop has occurred 
is found at once. After the cable had been installed it 
was subjected to an acceptance, over-voltage test of 
264 kV direct-current applied between the conductors 
and earth. The practical significance of this cable 
installation may be summarised by the statement that 
the overall diameter of 4-8 in. is equivalent to a cross- 
section of about 20 sq. in., and yet the cable is capable 
of transmitting the entire output of a large station 
generating more than 120 MVA. 

As already stated, the three-phase cable equipment 
which has been installed at Osbaldwick by the Enfield 
Cable Works, comprises three single-core self-contained, 
gas-filled cables. Each of these cables has a current 
rating of 394 amperes, so that the total three-phase 


of the equipment is 41/3 x 132 x 394 


rating 
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of a paper-insulated cable, the space between the two 
sheaths being filled with compressed nitrogen. The 
| cable section is shown in Fig. 2, and it will be seen that 
the stranded copper conductor is of oval section, the 
cross-sectional area being 0-4 sq. in. The impregnated 
paper insulation is built up to a radial thickness of 
0-46 in. and is provided with a metallised paper screen. 
The inner (oval) lead sheath is 0-08 in. thick, and for 
radial reinforcement, is provided with two hard-drawn 
copper tapes lapped over two oiled papers and covered 
with oiled cotton tape. Between the inner reinforced 
oval lead sheath and the gas-tight circular outer lead 
sheath, nitrogen is maintained at a pressure of 200 Ib. 
per square inch. The outer lead sheath is 0-12 in. 
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thick and is reinforced’ circumferentially with brass 
tapes lapped over two oiled papers, followed by a 
bedding of bitumenised papers to a radial thickness of 
0-04 in., and then comes a layer of tape impregnated 
with compound. Longitudinal reinforcement is ob- 
tained by means of narrow brass tapes. Over-all pro- 


tection is provided by two layers of non-fibrous insu- | 


lating material, which is impervious to water, dilute 
acids, and alkalis, and is reinforced with compounded 
cotton tapes, the whole being finally finished with 
impregnated hessian tape. The overall diameter of 
each of the three cables is about 3 in. It may be 
observed that a single-core cable for 132 kV has some 
advantages over a multi-core cable. The 
diameter of each cable is much less and the weight 
correspondingly less, resulting in greater lengths per 
drum with fewer joints per mile run. The joints are 
also simpler in design and construction than those for 
a three-core cable. 

The following details of the testing technique adopted 
are of interest. Since the 132-kV cable without gas 


overall | 
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as it would not be practicable to test drums in the 
factory with full gas pressure in the gas-channel, th 
routine tests are carried out as for a 66-kV cable 4, 
| the following specification. Alternating high-voltag, 
test: 1-6 times the line voltage applied to earth, that 


is, 1-6 x 66 kV = 105 kV, for 15 minutes. To dete, 
mine the dielectric loss, the power factor is measured 
| at the working pressure to earth 38 kV; at 1.38 
| times the working pressure to earth 52KV; at 1-68 
times the working pressure to earth = 63 kV; and a 


twice the working pressure to earth = 76 kV, befor 
and after the application of the high voltage. 4) 
metal fittings are tested hydraulically at 400 |} per 
square inch pressure, followed by a gas pressure of 
300 Ib. per square inch, the gas pressure being main. 
tained during immersion in hot water followed by colq 
water. A sample of cable length, including a joint and 
sealing bells under gas pressure, is submitted to 4 
voltage of twice the line pressure to earth, that jg 
264 kV alternating, for 15 minutes. A sample lengt) 
of cable, after bending without gas pressure, is syb. 
mitted to a voltage test of 1-6 x 66 kV, that is 
105 kV alternating, for 15 minutes. The direct current 
voltage test is twice the line voltage applied to earth, 
that is, 264 kV, for 15 minutes. Finally, a pressure of 
284 Ib. per square inch is maintained for 24 hours 








APPLIED RESEARCH.* 
By Dr. Harry R. Ricarpo, F.R.S. 
(Concluded from page 336.) 


Wuire the fuel and other researches were being 
carried out at Shoreham, we were kept fairly busy on 
the design of new engine models for a wide variety of 
purposes. We were fortunate in having established, 
during the war, a good connection with a number of 
leading engine-building firms, who employed us as 
consultants, or came to us for designs of new models, 
or both. After breaking the back of our fuel research 
in 1921, we started next, as a main line, a research 
into the possibilities of the sleeve-valve engine, more 
especially with a view to its use in high-powered air- 
craft. In this we were able to obtain the support of 
the Air Ministry, who financed the work under a research 
contract. After analysing the various forms of sleeve 
valve which were in use or had been proposed, I soon 
became convinced that the type of single sleeve patented 
by Burt and McCollum held out by far the greatest 
promise. I was attracted to the sleeve valve for the 
aitainment of very high outputs, for three main 
r asons, namely, that the head, being valveless, left 
complete freedom of manceuvre in the design of the 
combustion chamber; the absence of a hot exhaust 
valve would reduce greatly the tendency to detonate ; 
and the absence of valve springs removed at least one 
limitation on the speed of operation. 

We completed our first experimental sleeve-valve 
engine in 1922—a large single-cylinder unit—and at 
once found that the absence of an exhaust valve, and 
| central ignition, enabled us to raise the compression by 
one whole ratio before detonation intervened. We 
encountered, of course, a large number of mechanical 
difficulties, but none of them proved very formidable 
| By 1924, we had completed, successfully, a 50-hour 
Air Ministry test at an output and efficiency far beyond 
|anything that had been achieved at that date. On 
the strength of this and other successful tests on several 
| sleeve-valve units of various sizes, I was able to 
persuade Sir Roy Fedden to tackle the development of 
| a full-sized sleeve-valve aero-engine. 
| After the sleeve-valve engine, we chose, as our next 
main line of research, the light high-speed Diesel engine. 

Here, again, the Air Ministry, and later the Shell 
Company, supported and financed this line of develop- 
ment. As in the case of the side-valve petrol engine, 
| I had never been satisfied that there was any funda- 
mental reason why the Diesel engine should not be 
operated at high speed and at high power outputs. 
The argument that the process of combustion in 4 
Diesel engine was so complex that it could not be 
hurried left me quite unconvinced, for Hopkinson’s 
teaching and my own experience with spark-ignition 
engines had satisfied me that, given sufficiently 
intimate contact and rapid movement of the partici- 
pants of combustion, no such limit exists. As in the 
ease of the sleeve-valve engine, we first investigated 
and analysed such work as had been done in this 
direction, and, at the same time, carried out a number 
of preliminary experiments on the combustion of fuel 
sprayed into moving air streams. As I had fully 
expected, the speed of combustion was found to be 
a function of the relative speed of the fuel droplets 
and the air. Since there was an obvious and fairly early 
limit to the speed which could be imparted to the 
liquid fuel, it seemed logical to me that the line of attack 
lay rather in speeding up the movement of the air in 


* Presidential address to the Institution of Mechanical 
Engineers, delivered in London on Friday, October 20, 








pressure is virtually equivalent to a 66-kV cable, and | 1944. Abridged. 
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| 
the combustion chamber. Our first experiments were 
carried out on a sleeve-valve engine in which, by 
suitable shaping of the port entry, we could obtain 
any desired degree either of general turbulence or of 
orderly rotational swirl. 

At that date (1924-25) no suitable injection pump 
had been developed, and we spent some time on the | 
design and development of a high-pressure pump to 
give accurate metering and timing. This done, we at 
once obtained promising results and found no difficulty | 
whatever in operating an engine on the Diesel cycle 
at a speed of well over 2,000 r.p.m., and that at an | 
efficiency comparable with that of large slow-speed | 
Diesel engines. We found, however, that, as compared 
with a petrol engine of similar dimensions, the high and 
long sustained pressures necessitated a considerable | 
increase both in the stiffness of the engine structure 
and in the bearing surfaces required. In view of this, 
I had to report to the Air Ministry that, while there | 
appeared to be no fundamental obstacle to the develop- 
ment of high speed and high output, such an engine 
would, in the four-cycle form at any rate, always be 
substantially heavier than a petrol engine of similar 
power, and that, though this would form a very serious 
handicap from the point of view of aircraft, it would 
probably matter little in the case of other commercial 
uses. This view was accepted by the Air Ministry, 
who, very generously, agreed to our making use of the | 
results of our research in other directions. 

Wher I first started on research work under Pro- 
fessor Hopkinson at Cambridge, beyond a few thermo- 
meters and pressure gauges, we had virtually no suitable 
test equipment ; we had to design, and with our own 
hands and the help of a skilled mechanic to make, such 
equipment as we needed. In spite of this handicap— 
and looking back, I am not so sure that it was altogether 
a handicap—we managed to cover a great deal of ground 
in a short time. To-day, there is available to the 
research worker an almost embarrassing abundance of | 
instrumentation which, on the face of it, should make 
for greater accuracy and speed ; but I have learnt how 
fatally easy it is to be misled, or become a slave to 
one’s instrumentation. Before one can rely upon any 
piece of research equipment, one must learn by actual 
first-hand experience all its idiosyncrasies, and they 
may be many and elusive. Again and again I have 
found that it has taken far longer to get into intimate 
acquaintance with a new research instrument than to 
carry out the research without it. This does not, of 
course, apply so much to home-made equipment, for, | 
in the course of design and construction, one has fore- 
seen, encountered, or at least been warned of many of 
the pitfalls. I have, too, a horror of any instrument 
which cannot readily be calibrated in absolute terms, 
and in a manner which leaves no shadow of doubt, for 
I have seen far too many false conclusions arrived at | 
as a result of defects in or faulty calibration of the | 
instrument used. 

Not for one moment do I want to disparage the new 
and excellent pieces of equipment that are available | 
to-day, for many of them are quite invaluable and 
essential to the degree of accuracy called for nowadays ; | 
but I do want to impress, more especially upon the | 
younger generation of research workers, the danger of | 
relying upon any instrument, until he has learnt 
thoroughly and at first hand, all its idiosyncracies. To | 
such I would say, before you accept the reading of | 
any instrument, put it through the following test: | 
“Is it probable, is it reasonable, and does it accord | 
with your common sense?” If it fails in this test, 
then find other means to check it. 

In this connection, I would like to say a few words | 
about the education of research workers. In the 
universities and technical colleges, they are taught | 
admirably how to conduct tests and to analyse the 
results, but they are seldom taught how to maintain, 
adjust, and calibrate their instruments ; this is done 
for them most competently by laboratory assistants, 
with the result that they learn to rely on their readings 
as gospel truth. I would like to suggest that it would | 
be well to let the pupils themselves adjust, correct, 
and calibrate the instruments they use, while sometimes | 
to give them instruments wrongly calibrated would 
prove a good test of their judgment and common sense. 
I have laboured this point because it is one about 
which I feel rather strongly; far too many theories | 
have grown up from the false reading of a defectively 
calibrated instrument, and I know only too well, even | 
in my own laboratory, how fatally easy it is for a false 
reading to become the birth of a fantastic theory. 

There is, I think, a crying need for a closer liaison 
between the research worker and the industrialist, 
though the war is doing much to bring this about. The 
research worker is apt to look on the industrialist as a 
pig-headed unimaginative individual who simply will 
not appreciate the good things which are being offered 
him. The industrialist is apt to look on the research 
worker as a “ high-brow ” visionary, out of touch with 
reality. There are faults on both sides, of course, and 
since I am talking about research, I will refer to the 
faults on the side of the research worker. 











| community. 
| applied research worker should have a fairly intimate 


|even of the present day, for that matter. 


First and foremost, the research worker very often 
makes little or no attempt to understand the industrial- 
ist’s problems or point of view ; unaccustomed himself 
to shouldering responsibility, he does not realise how 
heavy a burden the industrialist carries. To the 
research worker, a mistake or a failure may mean, at 
worst, the waste of a few hours’ work; to the manu- 
facturer, it may mean disaster and the loss of employ- 
ment to thousands of workers. The research worker 
goes to the industrialist with, let us say, some improve- 
ment which he has evolved, and is disgusted to find 
that it is not seized upon with alacrity; he leaves, 
feeling thoroughly resentful and frustrated, probably 
murmuring something about vested interests. He does 
not realise that the research worker can turn out far 
more than industry can absorb; that to make any 
change in a product, once all the jigs for its manufacture 


| are made and set, entails great expense and upheaval ; 


that, however convinced he himself may be, the limited 


|}amount of testing he can do is seldom sufficient to 


establish that the improvement is an improvement 


| without doubt, or that it may not bring some attendant 


evils in its train. 
Amother respect in which the research worker is 


| frequently at fault is in the manner in which he presents 


the results of his work. This is apt to take the form of 
a long-winded report with no clear-cut conclusions and 
much irrelevant detail, or, even worse, of a mathe- 
matical treatise. He does not distinguish the differ- 
ence between presentation to a hard-worked and 
harassed managing director and to a scientific society, 
and he probably has his éye on the latter. He would 
stand a far better chance of seeing his work turned to 
useful purpose if he reported it in plain colloquial 
English, setting out clearly the conclusions to be drawn, 


| the practical advantages to be gained and the risks to 


be run. Again, some there be, but only a small 


across have taken the form of the application of experi- 
ence, or research, or both, to some particular need. 
The “ brain wave in the bath” type of invention, so 
beloved of novelists and the popular Press, is a thing 
I have never met in real life, nor have I yet seen any 
really useful contribution to the art by a man or woman 
untrained or unversed in it. In my experience, the 
successful inventor is he who applies his knowledge, 
whether it be derived from practical experience or from 
academic research, to the fulfilment of some need in the 
right way and at the right time. To achieve this 
requires both imagination and sound judgment. The 
inventor who is ahead of his time derives great kudos, 
but great disappointment ; he would have shown better 
ree aaa I think, had he waited until the need revealed 
itself. 

To those of you who are about to carry out research 
of the kind I have been involved in, I would like to utter 
a few words of advice and a few warnings. First and 
foremost, make up your mind what to go for ; that is to 
say what, in your judgment, will be likely to fulfil a 
need in, say, two or t years’ time. Having once 
decided, keep that objective always clearly in view and 
do not, on any account, allow yourself to be side- 
tracked from it. Do not let yourself be too cast down 
by disappointment, or too elated by those initial suc- 
cesses, which so often prove to be only transitory. Do 
not be afraid of failures—here I speak with experience, 
for I have been responsible for many. One learns as 








much, or possibly more, from one’s failures as from one’s 


| successes ; the downright failure is always instructive, 
| and is usually fairly early apparent before it has cost 


an undue amount of time or money. The real danger, 
and by far the most difficult to cope with, is the partia 
success, the achievement which is either just not quite 
good enough, or for which the need is passing. To 
cope with this taxes one’s judgment to the limit. It 


| minority I think, who regard the practical application | requires all one’s strength of mind to break off, when 


of their work to a commercial product as almost a/| cool judgment counsels the abandonment of a project 
prostitution of their art; with such I have no sym- | to which one has grown very attached and on which 


pathy at all. Of what use is research but to benefit the 
community ? and how can it benefit the community, 
except through some practical application ? 

The war has already done much, I think, to bring 
about a closer rapprochement between research and 
industry. Each has learnt to sympathise with the 


| other’s point of view, and a far greater measure of 


mutual confidence has grown up during the last two or 


| three yed@rs, and will probably endure into the future. 


The ultimate aim of all research, and the more imme- 
diate aim of applied research, is its incorporation into 
design, and thence into actual hardware for use by the 
It is quite essential, therefore, that the 


knowledge of actual design and production problems. 
If he is a designer himself, even only a second-rate 
designer, well and good ; but unless he is acquainted 
and in sympathy with the designer’s problems, he will 
not know what to look for. Designers, certainly the 
great designers, are artists rather than scientists and 
endowed with the artist’s temperament, witb all its 
trivialities and its charm. They rely upon the research 
worker to prepare their colours but will not tolerate 
interference or criticism of the design from anyone they 
do not respect as a brother artist. It is for the researc 

worker to realise too, that it is the designer who bears 
the whole responsibility and must therefore have the 
last word. Above all, he must set himself to gain 
the designer’s confidence and respect, by a practical 
and sympathetic understanding of his problems, his 
anxieties, and his foibles. 

Design, and in particular the design of engines, is a 
subject which has fascinated me since my earliest days 
and it has been my good fortune to have been on fairly 
imtimate terms with such great designers as the late 
Sir Henry Royce, whom I always regard as the greatest 
of all in my line of country. Royce was an artist to his 
finger-tips and the finest example I have ever met of 
what may be termed “a born genius,” for he had had 
no scientific or theoretical training of any kind; none 
the less, he produced, straight off the drawing board, 
the best electric motors, the best cranes, the best 
motor cars, and the best aero-engines of his day—and 
Not only 
was he responsible in each case for the general layout, 
but also for the last and most minute mechanical detail. 
His was an example of pure instinctive genius and 
artistic sense of proportion. He had, of course, a full 
appreciation of the value of research and of scientific 
methods and was always eager to be told of and, if 
possible, to apply the latest findings of research ; his 
attitude towards any new feature was first, “‘ tell me in 
quite simple language just what advantage I shall 
derive from it’; and then, “‘ Here is a design I am 
enga upon—show me how you consider it can be 
blended in with the background.” To answer the latter 
question, at any rate, one had to have some experience 
and knowledge of design. 

Thus far, I have avoided the use of the term “ inven- 
tion,” but I cannot ignore it altogether. Without 
exception, all the really useful inventions I have come 


| one has lavished years of thought and painstaking 
| research; but such decisions have sometimes to be 
| made and, speaking for myself, I find it easiest, when 
| the demon of doubt becomes insistent, to suspend all 
| work and thought on the project for a few days or weeks 
and then review it afresh. It is surprising how coldly 
and dispassionately one can review and, if necessary, 
reject one’s own most cherished schemes after they have 
been banished from one’s mind for a decent interval. 

From a somewhat apathetic point of view about 
research, the pendulum of public opinion has now swung 
to the other extreme, and is demanding that vast sums 
shall be spent on research in the post-war era; but 
nobody, I gather, has any very clear idea as to exactly 
what those sums shall be expended upon. The skilled 
| research worker, like the skilled craftsman, requires 
very few tools. True, the unskilled craftsman can 
turn out an equally good product by the aid of very 
costly tooling, but a similar argument does not apply 
to the unskilled research worker. An elaborately 
equipped laboratory, in the hands of unskilled personnel 
would not only produce nothing, but would become a 
| fertile breeding ground of fallacious theories. By all 
means, let us spend large sums of money, but let it be 
spent on the production and training of skilled research 
workers rather than on the equipment of large labora- 
tories. We hear much of the costly and magnificent 
equipment of the research laboratories in other lands, 
but not so much of their meagre output. I have not 
been much impressed by what I have seen of these 
laboratories abroad ; the array of equipment is impos- 
ing indeed, but it must be more than a life’s work, for 
even a highly skilled staff, to learn properly how to 
handle all that equipment, much less make any good 
use of it. In practice, the bulk of it remains as pure 
“window dressing.” When the technical history of 
this war is written, it will be found, I think, that we, in 
England, with our meagre research equipment, have 
contributed far more than any other country. 

There is, however, another direction in which I think 
large sums of money could most profitably be spent 
and that is the setting up of certain large-scale and very 
costly items of test equipment such, for example, as a 
full-sized high-altitude wind tunnel for aircraft, or a 
large tank for shipping. Such items would be far too 
costly for any firm, ‘or group of firms, to be able to 
afford ; and this brings us at once to the vexed question 
of State versus private enterprise. There are those 
who demand that everything shall be State-controlled, 
others that private enterprise shall have an entirely free 
hand ; and the voice of the extremist is loud in the land, 
arguing logic and consistency, as if either logic or con- 
sistency were applicable to human affairs, or even 
formed part of our national character. The vast but 
inarticulate majority of our people are guided by kindly 
tolerance, good judgment, and an innate common sense 
which prefers intelligent compromise and the middle 
path to ideological extremes; it asks only that each 
instance shall be treated on its own merits, the best to 
serve the interests of the community as a whole. Dur- 








ing recent years, and more especially during this war, 
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there has grown up, of necessity, a working partnership 
between industry and the State—a partnership which, 
in spite of many pin-pricks and some incompatibility 
of temperament, is rapidly becoming more intimate and 
more co-operative. In such a partnership, I see great 
hopes for the future. 

The development and the initial exploitation of new 
ideas must, I am convinced, be left to private enter- 
prise, for private enterprise alone can dare to gamble ; 
but, if and when success has been established, the 
State should play its part in finding, controlling, and 
ensuring markets for the new product. Of such a part- 
nership it may justly be argued that private enterprise 
is asked to shoulder the cost of failures while the State 
shares only in the successes ; but, as some compensa- 
tion for this, the State should bear, I think, a substantial 
share of the cost of the research from which the new 
ideas are born. 

So far as research is concerned, I think that pure 
fundamental research should be financed by the State 
and conducted, for the most part, at or under the egis 
of the universities, where it could profitably be com- 
bined with education. Applied research must clearly, 
[ think, be carried on by industry, either by the manu- 
facturers themselves or by closely allied research insti- 
tutions serving each branch of industry. To what 
extent they should be State-financed is, I feel, rather 
a moot point. Ifthe research is to be carried out on an 
adequate scale, the burden will be too great for industry 





alone to bear, and some State aid will be needed. At | 
present, the research institutions receive such aid | 
through the Department of Scientific and Industrial | 


Research, but not so the research departments of the 


Fig.2. 


COOLING-WATER TEMPERATURE CONTROL. 


MESSRS. SARCO THERMOSTATS, LIMITED, CHELTENHAM. 
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individual firms ; which means, in effect, that only the | 
larger firms can afford to carry out their own research. | 
The practice adopted several years ago by at least one | 
Government department, of giving to firms research | 
and development contracts has, I think, a great deal to | 











recommend it and goes a long way towards enabling the 
smaller firms to maintain a research department. This 
has been extended enormously during the present war, 
with excellent, and in some cases, quite remarkably 


successful, results ; and it will, I hope, endure into the | 
I would like to urge that any firm carrying out | 


future. 
research should be subsidised, at the very least, to the 


extent of remission of income tax on profits devoted to | 


research. Such considerations bring us, in turn, to the 
question of secrecy, for if public funds are used to 
finance research, then it would be proper to insist that 
the products of that research should be available to the 
public. From my own experience of carrying on 
research and development for a large number of firms 
in this country, as opposed to Continental countries, 
I have come across very few demands for secrecy, and 
then only for some exceptional and quite satisfactory 
reason. Such few cases as may arise could, I am sure, 
be dealt with on their own merits. 





TRAINING PROGRAMME FOR GIRL STUDENT APPREN- 
Tices.—The Brush Electrical Engineering Company, 


Limited, have recently expanded their apprentice training 


programme to include girl student apprentices of School- 
Certificate standard, who, on completion of their courses, 
will be absorbed into the permanent staff on secretarial, 
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|}CONTROL FOR AIR COMPRESSORS. 
| For maintaining the jacket cooling water of medium 
}and larger-sized air compressors at a constant and 
optimum temperature, automatic control is required, 


| 
| 
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COOLING-WATER TEMPERATURE |and then passing through a three-disc piston valve d 


This valve is given a reciprocating movement by the 
expansion and contraction of the thermostatic element. 
In the position it occupies in Fig. 1, the flow of water 
is through the valve above the middle dise and leaves 
the blender by way of the by-pass outlet ¢. The 


and apparatus for this purpose is illustrated in Figs. | outlet f to the cooling unit is completely closed by the 
| valve, as the jacket water does not require cooling. 


1 and 2, on this page. These figures show the “* Sarco ° 





thermostatic blender, manufactured by Messrs. Sarco| An increase in the water temperature will cause the 


Thermostats, Limited, Alpha House, Cheltenham. The | thermostat element to expand and the piston valve to 
principle on which the apparatus operates is that | rise. At the predetermined maximum temperature, the 


| of re-circulating a portion of the cooling water leaving 
| the jackets with fresh water, or water from the cooli 
tank or tower, in order to secure the desired circulating 
| temperature, which the firm considers should lie 
between 88 deg. F. and 92 deg. F., though the views 
| of the maker of the compressor concerned should be 








water from the jackets passes directly to the outlet /, 
through the part of the valve below the middle disc and 
the outlet ¢ is closed. At intermediate positions of the 
valve between these extremes both outlets are open, 
the areas through the valve giving correct proportioning 
of the two streams so that the desired temperature in 


costing and accountancy, or technical work. The Brush | ascertained. The limits of temperature just stated are, | the jackets is maintained. 


scheme provides a three-year course to which the girls 


are indentured. For their theoretical training, girls 


| in most cases, sufficient to keep the lubricating oil in 
| the compressor cylinders in a satisfactory condition 


| 


intended for office duties are released one day a week to | while the re-circulation of part of the water naturally 


attend courses for the Ordinary National Certificate in 


| reduces the cost of the cooling water supply. 


The thermostatic element consists, briefly, of a 
helically-grooved flexible bellows enclosed in a tube 
and connected to the piston valve spindle. The 


A sec-| position of the tube is determined at the bottom by 


Commerce at Loughborough College. Girls intending to | tional view of the Sarco thermostatic blender is given | means of a helical spring the degree of compression of 


take up a technical career in one of the drawing offices, 
laboratories or design departments of the firm take the 


Ordinary National Certificate in Electrical or Mechanical 


Engineering. 

AMERICAN LOCOMOTIVE 
recent acquisition of ten further 4-8-4 combination 
passenger and freight locomotives, as reported in Railway 
Age, the Chicago, Rock Island and Pacific Railway 
has brought to a total of 75 the number of locomotives 
of this class in operation on its system. All have been 
built by the American Locomotive Company, and the 


latest units differ from the first of the class, which were | 


supplied in 1929, mainly in being equipped for oil- 
burning. A longer combustion chamber with corre- 
spondingly shorter tubes is the principal feature of 
the new design. There is a reduction in the total 
evaporative heating surface from 5,443 sq. ft. to 4.573 
sq. ft., and a reduction in the superheating surface from 
2,243 sq. ft. to 1,438 sq. ft., but owing to an increase 
in the most effective part of the heating surface, which 
is provided by the firebox, the steaming capacity of the 
boiler is claimed to have been considerably improved by 
the innovations. The steam pressure has been raised 
from 250 Ib. per square inch to 270 Ib. per square inch, 
and the driving wheel diameter has been increased from 
69 in. to 74 in. The cylinders are the same size as 
before, namely, of 26 in. bore with a piston stroke of 
32 in., and the rated tractive effort remains at 


67,000 Ib. 





|in Fig. 1 and a typical lay-out of a compressor plant 
| fitted with it is shown in Fig. 2. 


| 


which can be adjusted. A similar spring at the top 
of the blender enables the degree of response of the 


Referring to Fig. 2, the air compressor is indicated | piston valve spindle to movements of the bellows to be 


at a and the outlet pipe from the jackets is shown with | determined precisely. The necessary movement of the 


| the flow passing first through a strainer 6 and then 


the blender at the bottom. It will be noticed, however, 

| that while there is only one inlet to the blender, there 
| are two outlets, both at the top. One of these outlets 
| is led to the inlet side of the cooling unit d, and is 
| fitted with an air eliminator e. The cooler outlet 
|leads directly to the circulating pump f and has a 
branch g for the make-up water supply. The other 
| outlet from the top of the blender leads directly ta the 
|pump inlet pipe, by-passing the cooling unit; the 
pipe is indicated at 4. During the “ warming-up” 
| period of the compressor the whole of the water a 
| passes the cooler, after going through the blender, since 
| it is already cool, and this condition continues as long 
as the pre-determined temperature is not reach 


comes into automatic operation, part of the water being 
passed through the cooler and the by-pass connection 
gradually closing. When the temperature reaches the 
point at which the blender has been set, the by-pass 
is cut off altogether. 

The construction of the blender will be clear from 
Fig. 1. The inlet from the jackets is indicated at a, 
the water passing upwards through the annular space 
between the thermostatic element 5 and the casing c 





As the jacket water temperature rises, the blender | 


DEVELOPMENT.—With the | through the thermostatic blender c, the water entering | 





valve is effected by the expansion and contraction of 
a special oil hermetically sealed in the thermostatic 
element. The reaction to changes of temperature is 
positive and reliable. In the case of the larger com- 
pressors, the heat of the jacket water may be usefully 
employed for process work and in other directions, 
and a number of installations have been fitted with a 
modified circuit to effect this. The exact layout 
depends, of course, on the purpose for which the 
heating water is required, but in a typical arrangement 
the cooling unit is replaced by a heat exchanger and 
an additional blender is fitted for regulating the 
temperature of the process water. 





THe ROYAL AERONAUTICAL SocrETY.—The 33rd Wilbur 
Wright Memorial Lecture will be delivered before the 
Royal Aeronautical Society on Thursday, May 31, 1945, 
by Mr. T. P. Wright, Honorary Fellow of the Society 
and Director, Aircraft Resources Control Office, Aircraft 
Production Board, U.S.A. The subject of the lecture 
will be announced at a later date. Mr. Wright is one of 
the leading authorities on aircraft and aero engines in 
the United States. He led the technical mission from 
that country which visited Great Britain in March, 1944. 
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TRAINING APPARATUS FOR AIR | Polished, strike the sloping screen at the end of their 


GUNNERS. 





ket, both screen and 
The pocket has a 


| path and are deflected into a 
| pocket being made of black cloth. 


: 
As the safety of aircraft on operational flights | central hole through which the spent balls fall into a 
depends to a large extent on the skill and efficiency of | spouted container, which is removed at appropriate 
the air gunner, the training of these men has received | intervals, the balls being poured into a vertical cylin- 


particular attention in the Royal Air Force. - Hitherto, 
however, there has been a gap in the training scheme 
between the pictorial trainer course taken on the 
ground and actual air firing practice with tracer 
ammunition. The apparatus illustrated in Figs. 1 to 3, 
on this page, has been designed to bridge this gap, 
since it provides moving pictures of attacking enemy 
aeroplanes and gives at the same time a realistic 
simulation of the tracer patterns produced from a 


steel balls. The gunner, of course, has control of the 
streams of “ tracers,”’ and actual conditions are closely 
imitated by loudspeaker apparatus, which reproduces 
the noise of aeroplane engines and of gunfire as well. 


| drical hopper in the cabinet. When the trigger of the 
| guns is pressed, the compressed air is admitted to the 
| barrels and, at the same time, a motor-driven device, 
| which regulates the flow of the balls to the guns, is 
started up. The balls are thus fed from the hopper in 
a constant stream down two flexible tubes to the 
“ breech-blocks,”’ and are drawn into the barrels by a 
suction effect set up by the compressed air of the 


| discharge. This method of loading works well as long 
two-gun turret by the use of two streams of illuminated | 


Naturally, although the guns are controlled by the | 


gunner, the assessment of the accuracy or otherwise of 
his aim is not left entirely to him; an instructor also 
uses the apparatus in order to correct or approve the 
gunner’s movements. 

The diagrammatic views of the apparatus given in 
Figs. 1 and 2 show its essential parts, but it should 
be noted that the figures are not to scale. The six 
units involved are as follows. 
the two guns b, and has two sight tubes c and d, the 
former being for the gunner and the latter for the 
instructor. At the front is a spot-light e, which projects 
a beam of light on to a collecting screen f, receiving 
the spent “ bullets” and through which beam the 
bullets pass. The trajectory of the bullets is indicated 
in Figs. 1 and 2, by chain-dotted lines. The beam is 
indicated by full linesin Fig. 1 when directed at its highest 
angle and by dotted lines when at its lowest angle. It is 
shown by full lines in the plan, Fig. 2, as embracing the 
bullet trajectories. The distance between the face of 
the gun cabinet and that of the collecting screen box 
is 30 ft. The whole apparatus requiyes for its installa- 
tion a dark room approximately 40 ft. long by 25 ft. 
wide, the height being immaterial as long as the light 
beam can be used at its highest angle without inter- 
ference. Apart from the cabinet and collecting screen 
box, the other main units of the apparatus comprise a 
sound unit g, a 16-mm. cinematograph projector h, a 
mirror stand i, and an air compressor, not shown, but 
indicated by its delivery pipe j. Seats for the gunner 


and instructor are indicated at k and l, respectively. 
It may be inferred from the mention of an air com- 

pressor above that the pro 

compressed air. 


llant for the projectiles is 
The steel balls, which are brightly 


The cabinet a contains | 








as the balls are kept scrupulously clean. The spot- 
light e is a landing lamp focused so that the edge of the 
beam is kept as sharp as possible. A transformer at 
the bottom of the cabinet provides current at 24 volts 
for the spotlight and also for the gun-sight lamp, the 
cockpit lamp over the instructor’s control panel, the 
magazine lamp and a lamp illuminating the interior of 
the cabinet. The polished balls show up well in the 
beam of the spotlight. 

The optical system is interesting ; it is not, however, 
shown in detail in Figs. 1 and 2. The cinematograph 
projector h, in Fig. 2, directs a picture of an attacking 
aeroplane on to the mirror i and this reflects the image 
on to a screen on which clouds are portrayed; the 
screen is fitted in front of the cabinet. The combined 
aeroplane and cloud image is then diverted to the two 
sight tubes in the following manner. The light from 
the cloudscreen is reflected vertically upwards, by a 


mirror, set at 45 deg. to the horizontal plane inside | 


the cabinet, to an elevation mirror from which it is 
reflected to an azimuth mirror and thence, through the 
reflector of the gun-sight on to a mirror which is only 
semi-silvered. The light passing through the unsilvered 
portion enters the instructor's sight tube d, and that 
reflected from the silvered portion passes into the air 
gunner’s sight tube c. Both the instructor and the air 
gunner can thus see simultaneously the cloud screen 
and the enemy aircraft. 

The image of the trajectories of the brightlysillu- 
minated steel balls is given a somewhat different path. 
Interposed between the gunner’s sight-tube and the 
gun sight is an erecting prism. The are mounted 
so that the plane in which their barrels lie can be 
tilted round a horizontal axis, presumably to reproduce 
the movements of an aeroplane, and the erecting prism 
is so geared to the mounting that it is similarly rotated, 
but only through half the angle. In the prism the 
field of view is inverted so that the top becomes the 
bottom, right and left being unaltered. The effect of 








Fie. 3. 


VIEW SEEN BY GUNNER. 


this arrangement is that when the prism is rotated 
about its axis the field of view also rotates in the same 
direction but through twice the angle. It should be 
understood that this movement does not affect the 
image of the cloudscreen or the enemy aircraft, but 
only varies the image of the trajectories of the steel 
balls. When the gun trigger is pressed, the light rays 
from the balls pass through the erecting prism behind 
the guns and thence to the semi-silvered mirror, whence 
they are diverted half into the instructor’s sight tube 
and half into the air gunner’s sight tube. What the 
two men actually see is, therefore, something like the 
view depicted in Fig. 3. In this the enemy aircraft 
appears silhouetted against a cloud background, and 
the ring of the gun-sight graticule and the trajectories 
also show, these being indicated in the figure by a 
white circle and white dotted lines, respectively. The 
trajectories due to the reflections of the highly polished 
steel balls give a realistic simulation of tracer bullets. 
The position of the graticule relative to the target is 
adjusted by manipulation of the turret-type gunner’s 
control m, which is mounted below his sight tube. The 
instructor, since he sees exactly the same picture as the 
gunner, is able to check whether the air gunner manipu- 
| lates his control correctly and places the target on the 
| part of the trajectory trace which is correct for its range. 
| The tracer trainer film is on one reel only. It con- 
| tains a series of nine pictures of an Me. 109 at different 
| angles and ranges, and a similar series showing an 
|Me. 110; the eighteen pictures being repeated, as 
** stills,” so that the complete series is shown six times 
jin all. These “‘ stills” are followed by six moving 
|“ attacks,” three showing an Me. 109 and three an 
Me. 110 at different angles and ranges. In each 
|‘ attack” the crossing speed is 50 m.p.h., and the 
enemy aircraft breaks away after approaching to 
50 yards range, going to the side of the screen opposite 
| to that on which the attack commences. This succession 
|of attacks is repeated so that the series is shown 
| three times in all. The sound unit, g, in Fig. 2, supplies 
the loudspeakers n seen on each side of the air gunner 
|in this figure. The sound unit provides continuously 
| the noises of an aeroplane in which the gunner is 
supposed to be flying, and also, when he opens fire, 
the sound of firing from twin machine guns. The 
conditions of an actual combat, with the exception of 
the movement of an aeroplane, are thus reproduced 
with a high degree of realism and the gunner recruit 
is made familiar with the engine, air stream, and gunfire 
noises during his ground training period. The intro- 
duction of this ingenious equipment will greatly faci- 
litate an air gunner’s initial training by providing all 
the factors necessary at the beginning of his career. 
It should be mentioned that Figs. 1 to 3 are based on 
official Air Ministry material, which is Crown copyright. 














TESTER FOR ELECTRICALLY-ACTUATED TOOLS.—A uni- 
versal] tester for electrically-actuated apparatus, such as 
hand drills, soldering irons, etc., particularly as regards 
the earth connection has been developed by Messrs. The 
Acru Electric Tool Manufacturing Company, Limited, 
123, Hyde-road, Ardwick, Manchester, 12. The instru- 
men, called the “ Pyrobit ” Tester, is so designed that 
instantaneous contact is safely obtainable with either 
5-ampere or 15-ampere plugs, adaptors or bare wire. It 
may be fitted in a place easy of access to enable any tool 
to be tested, both for continuity and earth connection, 
in a few seconds, the indication being given by appropriate 
behaviour of a Neon lamp. 








FERROUS METALS AND ALLOYS. 


ParticuLars of an etching medium which has been 
used for metallographic work on a number of non- 
ferrous metals and alloys in the laboratories of the 
Mellon Institute of Research, Pittsburgh, Pennsyl- 
vania, U.S.A., are given in a recent issue of the 
American periodical Metal Progress. The article is 
entitled ““ A Versatile Non-Ferrous Etchant,” and its 
main points are explained in the current issue of “ The 
Nickel Bulletin,” the monthly publication of the 
Mond Nickel Company, Limited. The author of the 
article, Mr. L. A. Carapella, states that the etching 
medium contains 5 grammes of ferric chloride, 94 milli- 
litres of ethyl alcohol, and 2 millilitres of concentrated 
hydrochloric acid. It is prepared by first dissolving the 
ferric chloride in the alcohol and then adding the 
hydrochloric acid. When using the reagent, the 
specimens may be etched either by light swabbing or 
by immersing them in the solution with gentle agitation. 
The time taken may vary from a second or two to 
several minutes, depending on the condition and com- 
position of the specimen. In common with other 
etching media containing alcohol, the latter tends to 
evaporate when the solution is left standing in open 
dishes and additions of fresh reagent must be made 
from time to time. 

The solution is stated to have given excellent results 
when used for etching a number of commercial and 
experimental non-ferrous alloys containing aluminium, 
copper, lead, magnesium, manganese, nickel, tin and 
zinc. It is claimed to develop well-defined structural 
detail, with sharp grain-boundary delineation. It has 
been found, moreover, not to cause staining of the 
specimen, which may occur with some other ferric- 
chloride reagents. An interesting point made by the 
author is that the reagent is of value for removing 
flowed surface metal resulting from the grinding and 
polishing operations. While the reagent is intended 
primarily for non-ferrous alloys it appears to have 
given good results when employed for etching certain 
steels. For example, it has been used with success 
on tempered manganese steel, having been found to give 
better results than other etching media, such as nitric 
acid and picric acid in alcohol. 
therefore, find a sphere of usefulness in ferrous metal- 
lography. 








RESEARCH ON INDUSTRIAL DIAMONDs.—As announced 
in ENGINEERING, vol. 157, page 170 (March 3, 1944), 
an independent research department has been established 


by the Diamond Trading Company, Limited, St. Andrew’s | 


House, 32-34, Holborn Viaduct, London, E.C.1. We are 
now informed that, besides its scientific research activities, 
the department undertakes to test individual tools and 
to submit reports on them. Work recently carried out 
includes abrasion tests on truing diamonds, investigations 
into the crystal orientation of shaped diamond tools by 
X-ray crystallography, the testing of settings of industrial 
diamonds by means of X-rays, the testing of abrasive 
powders by X-ray diffraction methods, and the testing 


of the surface finish of diamond surfaces and of surfaces 


machined with diamonds. 

EQUILIBRIUM DIAGRAMS OF METALLIC SystTemMs.—The 
Institute of Metals have recently published three further 
examples of their “ Annotated Equilibrium Diagram 
Series.” No. 2 relates to the copper-tin system, No. 3 
to the copper-zinc system, and No. 4 to the copper- 
aluminium system. 
diagram reproduced on a 


large scale and based on 


what is regarded as the most reliable work in each phase | 


field, a table giving all important data connected with 


the diagram, a number of critical notes, and a list of | 


references. The compiler is Dr. G. V. Raynor, M.A., 
and the price of each diagram is 6d., postage included. 
Copies are obtainable on application to the Institute, 
4, Grosvenor-gardens, London, 8.W.1. Copies of No. 1 


of the series, which relates to the aluminium-zinc system, | 


are still available. 


LOCOMOTIVES FOR THE SWEDISH STATE 
Until recently, the most powerful electric 


ELECTRIC 
RAILWAYS. 


machines with side-rod drive 
traffic in the extreme north. 
quoted by Modern Transport, some 3,600-h.p., 12-wheel 
double-bogie locomotives with independent axle drive 
are now being put inte service on the Swedish State 
Railways. Twelve are said to be in use, and five more 
are expected to be running before the end of the year. 
The rated maximum speed is only 50 m.p.h., but the 
facility with which trains of 2,000 tons can be handled 


employed on 


on an undulating line has made possible some accelera- 
| 
The mechanical parts | 


tions in existing train services. 
of the locomotives have been made by Messrs. Nydqvist 
and Holm, of TrollhAttan, by the Motala Engineering 


Works, and by the Swedish Railway Works, at Falun. | 
Asea electrical equipment is used. 


The new solution may, | 
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| BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

High-Duty Studs.—A new war-emergency specifica- 
tion covering high-duty studs and tapped holes in light 
alloys (B.S. No. 1171-1944), has recently been issued. 
It relates to a limited number of sizes of studs, in current 
use in aero-engine work, for insertion in light alloys and 
has been formulated by the Institution in collaboration 
with the Society of British Aircraft Manufacturers. 
The specification gives the recommended limits for 
screwing both ends of the studs and for tapping the 
holes into which they are to be inserted. These two 
series of limits for the studs and the holes are so dis- 
posed, in relation to each other, as to give rise to the 
optimum amount of interference on effective diameter 
which experience has shown to be necessary for the 
desired tightness of fit between the two mating screw 
threads. In reviewing existing practice, it was found 
that two systems of limits were being used, namely, 
studs with oversize threads at the “‘ metal” end, 
associated with nominal size holes; and studs with a 
nominal size thread at each end, used with undersize 
holes. In both systems some grading of the threads 
of the studs and of the tapped holes, within their limits 
of production, had to be resorted to in order to obtain 
reasonably consistent tightness of fit. In the first 
system it is possible to use a suitable grade of standard- 
ised ground-thread tap for producing the holes. The 
second system, with its undersize holes, necessitates 
the provision of special undersize taps, but it has the 
advantage that both ends of the stud are screwed alike, 
obviating any necessity for the distinctive identification 
of the “‘ metal” end to prevent the stud being used the 
wrong way round, and the production of the studs is 
facilitated. After careful review of the relative merits 
of the two systems, it was decided to adopt the second, 
and, to implement this system, suitable limits have been 
included in the present specification for the requisite 
supply of special taps and plug gauges for the undersize 
holes. In establishing the limits for the threads on 

the stud and in the hole, it was considered desirable to 
}ensure that the tightness of fit should be a result of 
| flank contact and in no way influenced by any binding 
|of the crests and roots. To secure this, truncated 
threads have been specified. [Price 2s. net, postage 
included. } 

Meteorological Thermometers.—At the suggestion of 
|the Meteorological Office of the Air Ministry, the 
| Institution has issued a war-emergency addendum slip 
| to B.S. No. 692-1936, covering maximum, minimum and 


| ordinary sheathed type meteorological thermometers. | 


— step has been taken on account of the difficulties 
experienced in the production of these thermometers at 
| the present time. Except for taking minimum grass 
| temperatures, for which a sheathed. type thermometer 
| is essential, solid stem thermometers, complying with 
| certain requirements given in the amendment slip, are 


Copies of the slip (ref. No. P.D. 264) may be obtained 
gratis on application to the Institution, enclosing a 
| stamped addressed envelope. 





BOOKS RECEIVED. 


| Ministry of Works. Post-War Building Studies. No. 10. 

Solid Fuel Installations. By a Committee convened 

| by the British Coal Utilisation Research Association. 
London: H.M. Stationery Office. [Price 9d. net.) 

Radio Receivers and Transmitters. 

| F. W. Kettaway. London: 

| Limited. [Price 21s. net.) 

| Radio Technique. By A. G. MIx1s. 
and Hall, Limited. [Price 12s. 6d. net.] 

Building Construction. Volume Ill. By W. B. McKay. 
London: Longmans, Green and Company, Limited, 

| 43, Albert-drive, Wandsworth, 8.W.19. [Price 98. net.) 


Each of the series consists of the | 


Chapman and Hall, 


| The British Electrical and Allied Industries Research | 
locomotives in Sweden were the 2,800-h.p. double-unit | 
iron-ore 
According to a report | 


Association. Technical Report. Reference K /T 110. 
Electricity Supply for Resistance-Welding Machines. 
Critical Résumé by R. B. Gites and P. SCHILLER. 
London: Offices of the Association, 15, Savoy-street, 
| Strand, W.C.2. [Price 7s. net.] 
| Ministry of Fuel and Power. 
| A Text-Book on Fuels and Their Efficient Utilisation for 
the Use of Students and Technical Men in Industry. 
Prepared under the direction of the Education Sub- 
Committee of the Fuel Efficiency Committee of the 
Ministry of Fuel and Power. London: H.M. Station- 
ery Office. [Price 12s. 6d. net.) 
Metallurgical Experiments. (Non-Ferrous Metals, Iron 
| and Steel.) By Dr. F. Jounson. London: Paul Elek 
(Publishers), Limited, Africa House, Kingsway, W.C.2. 
| [Price 5s. net.) 


rmitted as an alternative to the sheathed type. | 


By S. W. Amos and | 


London: Chapman | 


The Efficient Use of Fuel. | 
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PERSONAL. 
The board of THos. Firtu aND Joun Brown, Limirey. 

| have made the following arrangements with a view t-« 
| establishing their post-war organisation. Sm ALLAN 
GRANT, Wh.Ex., M.I.Mech.E., M.I.N.A., retired from the 
office of managing director on October 31, but is 
| retaining his seat on the board. Sim ARTHUR MATTHEWs, 
| O.B.E., M.A. (Cantab.), M.1.Mech.E., who has 

| saatetant managing director and works general manager 
|} since 1938, has been appointed managing director. Mr. 
Eric MENSFORTH, M.A. (Cantab.), M.1.Mech.E., has been 
elected a director of the company and appointed deputy 
managing director. Mr. J. H. Barper, M.1.Mech.E., a 
| local director, retired on October 31 from the position of 
general manager of the engineers’ tool department. His 
successor is Mr. J. T. W. Dewar, who has been elected 
a local director of the company. Mr. E. J. Lowe, a 
local director, has been appointed works manager of the 
Atlas and Norfolk Works. As 4a first stage in relinquish- 
ing some of his business responsibilities, Sim HOLBERRy 
MeENsFoRTH, K.C.B., C.B.E., M.Sc., M.Inst.C.k 
M.I.Mech.E., has retired from the boards of Thos. Firth 
and John Brown, Limited, Dalton Main Collierics 
Limited, and Markham and Company, Limited. 


been 





Mr. G. L. Battey, M.Sc. (Birmingham), who was ap 
pointed development officer of the British Non-Ferrous 
Metals Research Association in 1930 and deputy director 
in January, 1942, has now been made director in succes- 
sion to Dr. H. Moore, C.B.E., F.R.LC., who retired on 
October 31. 


Dr. J. T. RANDALL, who was appointed temporary 
lecturer in the Cavendish Laboratory, Cambridge Uni- 
versity, last year, has been made Professor of 
Natural Philosophy in the University of St. Andrews. 
Dr. Randall and Dr. H. A. H. Boor were awarded, jointly, 
the Thomas Gray Memorial Prize of 501., of the Royal 
Society of Arts, for 1943, for their work in connection 
with radiolocation. 

Mr. E. Hywet Jones, A.M.1.Mech.E., A.M.I1.E.E., 
who, as stated on page 228, ante, was recently appointed 
generation engineer at the Tir John power station of the 
been promoted to the 


now 


Swansea Corporation, has now 
position of Deputy Chief Engineer of the undertaking, in 
succession to Mr. A. C. TurrTLe, A.M.Inst.C.E., 
A.M.I.E.E., who became City Electrical Engineer, Car- 
lisle Corporation Electric Supply, on October 1. 

Mr. T. Brppu.rn-Sarra, who has been works manager 
of the coke-oven and by-products plant of Dorman, Long 
and Company, Limited, Middlesbrough, for 23 years, 
has been appointed works manager to the Manchester 
City Gas Department. 


Mr. Ratpn BenNetTT has been appointed assistant 
managing director of Smethwick Drop Forgings, Limited. 


Proressor F. M. McCuLLovens, who has been head of 
the Civil Engineering Department at the Carnegie Insti- 
tute of Technology, Pittsburgh, Pennsylvania, U.S.A.., 

| for many years, has now retired. 


THe WELLMAN SMITH OWEN ENGINEERING CORPORA- 
TIon, Limrrep, Victoria Station House, Victoria Street, 
London, 8.W.1, have made arrangements for the exclusive 
rights for the sale and installation of rolling mills, rolling- 
| mill appliances, hydraulic presses and other plant manu- 
factured by the Mesta MacuIne Company, Homestead, 
| Pennsylvania, U.S.A. 








FLUORESCENT LIGHTING ON LONDON UNDERGROUND 


TRAINS.—A District Line coach of the London under- 
ground railway system has recently been equipped 
| experimentally with fluorescent lighting. Illumination 


is provided by 24 20-watt tubes, each 2 ft. long. The 
tubes are connected three in series across the 600-volt 
direct-current supply, but even so resistances are needed 
to absorb part of the voltage. Should this new form of 
lighting come into general use, arrangements would be 
made for a supply of alternating current on trains. This 
would obviate the need for resistances and enable con- 
siderable economies in power consumption to be achieved 
| by employing fluorescent tubes in place of filament 
lamps. 


LECTURES ON ORGANISATION AND MANAGEMENT IN THE 
| BurtpInc InpDUstTRY.—A course of three University of 
| London Extensién Lectures and discussions on “ The 
| Principles of Organisation and Management as Applied 
to the Building Industry ” will be delivered at 5.30 p.m., 
lon Tuesdays, November 14, 21 and 28, by Mr. T. P. 
Bennett, C.B.E., F.R.1.B.A., late Director of Works, 
Ministry of Works, at the London School of Hygiene and 
Tropical Medicine, Keppel-street, Bloomsbury, London, 
W.C.1. The lectures are given with the co-operation of 
the Institute of Industrial Administration. The fee for 
the course is 5s., and, for admission to single lectures, 2s. 
Further particulars are obtainable from the Deputy 
University Extension Registrar, whose temporary address 
| is the London School of Hygiene and Tropical Medicine. 
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S FROM THE NORTH. 


GLaseow, Wednesday. 


NOT 


Scottish Steel.—The steel industry is suffering from lack 
of sufficient new business. Some departments, such as 
those producing sheets, small bars, etc., are quite busy, 
put plates, heavy bars, and structural steel of medium 
and heavy qualities are in little demand at present. For 
that reason it is interesting to learn that plans are slowly 
being evolved to allow the shipyards to take an increasing 
proportion of mercantile orders. 

Clyde Shipbuilding.—Though only limited information 
can be obtained about the position, it is believed here 
that the Government is giving increasing latitude to new 
pbuilding. The re-expansion must be slow, but more 
orders are being placed. There is a great shortage of 
riveters on Clydeside, and these operatives can now be 
counted in hundreds where formerly there were thou- 
sands. Special training schemes have failed to bridge 
the gap; and to make matters worse, the normal propor- 
tion of apprentices to riveters, which was 1 to 3, is now 
only | to 8. This is a serious problem, calling for closer 
investigation. 

Scottish Coal.—Great difficulty is experienced in meet- 
ing the market requirements. The loss of output caused 
by stoppages and increased absenteeism threatens to | 
bring about a more serious shortage of coal in the coming 
winter than has been experienced in any previous winter 
during the war. The Scottish output is over 100,000 tons 
a week below the normal capacity of the pits and the 
men, and yet some pits have increased their output since 
the war started—-which proves that the coal can be got 
if the men are willing to exert themselves. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
General Situation.—Orders for iron and steel are still 
considerably than sufficient to restore the full 
activity of plants, several of which are rapidly completing 
the contracts in hand. 


less 


It is felt that some relaxation 
in the controls would hasten an appreciable increase in 
employment. Meanwhile the call for pig iron is on a 
limited scale and the production of many commodities 
is in excess of current requirements. 


pig iron is passing into consumption and there is no | Being barred from old markets abroad under Lease-Lend | Propelling Machinery,” by Major W. Gregson. 
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NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


The Welsh Coal Trade.—Very little business could be 
| handled from ordinary industrial or domestic sources 
on the Welsh steam-coal market last week. Once again 
| the increasing demands of the vital war industries and 
the public-utility concerns accounted for almost the whole 
of collieries’ present reduced outputs, while heavy inroads 
| into salesmen’s limited supplies were made to satisfy the 
| requirements of the most important consumers in France. 
| Shipments proceeded along steady lines and the business, 
}as in the case of the Mediterranean war zones, was 
handled through Government control. Ordinary export 
business was almost impossible to negotiate in view of 
| the difficulties facing shippers in securing the necessary 
| licences. Portugal and Spain were still taking American 
| coals. Supplies of the large sorts were very restricted 
for some time ahead while sized and bituminous smalls 
were extremely scarce and strong. Best dry steam 
descriptions moved off well but some of the inferiors 
were quiet. 

Swansea Steel-sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, business in tin-plates and their substitutes was 
quieter. Home consumers are endeavouring to cover 
their requirements for delivery during the current quarter 
but makers, having full order books, are not anxious to 
increase their commitments. Export business continues 
to be very restricted and only a meagre volume of sales 
has been made. Steel sheets are in steady demand, but 
orders for early delivery are difficult to place as the mills 
are fully occupied. Iron and steel scrap is quiet but 
there are signs of an improved demand for the heavier 
and better qualities. The prices of iron and steel pro- 
ducts and of non-ferrous metals are unchanged. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—There are still busy departments in 
| Sheffield industry while others are quiet. The easing of 
| the controls over the use of materials is providing oppor- 
tunities for the manufacture of certain peace products for 
| the home market that have not been made for a long 
| time. Some experimental work also is possible as a 
| result of the easing of restrictions. Manufacturers do not 





NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





ROYAL AERONAUTICAL Society.—Saturday, Novem- 
ber 4, commencing 10.30 a.m., with intervals for funch 
and tea, Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, S.W.1. Genera] discussion on 
various aspects of civil aviation. 


INSTITUTION OF AUTOMOBILE ENGINEERS.— Manchester 
Centre: Saturday, November 4, 2.30 p.m., Engineers’ 
Club, Manchester. ‘‘The Development of the Aspin 
Rotary Combustion Chamber,” by Mr. F. M. Aspin. 


JUNIOR INSTITUTION OF ENGINEERS.— North-Western 
Section : Saturday, November 4, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. “ The Construction and Installa- 
tion of Church Bells,” by Mr. J. Bennett. Institution : 
Friday, November 10, 6.30 p.m., 39, Victoria-street, 
8.W.1. “ Electric Traction in Great Britain,” by Mr. 
H. K. Hewett. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Western Centre: Saturday, November 4, 2.30 p.m., 
Engineers’ Club, Albert-square, Manchester. “ Remote 
Switching by Superimposed Currents,” by Mr. J. L. Carr. 
Mersey and North Wales Centre: Monday, November 6, 
5.30 p.m., Liverpool Royal Institution, Colquitt-street, 
Liverpool. ‘‘ Domestic Electric Appliances,” by Messrs. 
W. N. ©. Clinch and F. Lynn. South Midland Centre : 
Monday, November 6, 6 p.m., James Watt Memorial 
Institute, Birmingham. “ Thermoplastic Cables,” by 
Dr. H. Barron, Mr. J. N. Dean and Mr. T. R. Scott. 
London Students’ Section : Tuesday, November 7,7 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Chairman’s 
Address on “ Impregnated Paper Insulated Cables,” by 
Mr. C. C. Barnes. Transmission Section: Wednesday, 
November 8, 5.30 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. “Cable Terminations,” by Mr. D. B. 
Irving. Installations Section: Thursday, November 9, 
5.30 p.m., Savoy-place, Victoria-embankment, W.C.2. 
“ Electrical Accessories for Domestic Purposes,” by 
Mr. F. C. Fuke. North-Western Radio Group: Friday, 
November 10,6 p.m., Engineers’Club, Manchester. “ Poly- 
thene,”’ by Prof. Willis Jackson and Mr. J. A. S. Forsyth. 





Foundry and Basic Iron.—Little ordinary foundry | all adopt je aa t vith rd t a tendo | Branch : 
—L ; dry | all adopt a despairing tone w rega 0 expo rade. | Technical College, Dundee. 


| 


INSTITUTION OF MECHANICAL ENGINEERS.—Scottish 
Saturday, November 4, 7.15 p.m., Dundee 
“The Future of Marine 
Also on 


indication of an early material increase in the demand. arrangements has made some manufacturers anticipate | Thursday, November 9, 7.30 p.m., Royal Technical College, 
The requirements of light-casting plants remain small. | an irrevocable loss of certain markets to United States | Giasgow. North-Eastern moni 3 Monday, November 6, 
| 6 p.m., Neville Hall, Newcastle-upon-Tyne. ‘ Produc- 
director of Messrs. Samuel Osborn and Company, Limited, | tion in Heavy Engineering,” by Mr. G. M. Baker. 


Merchants are able to provide ample supplies from other | 
producing areas and there is little prospect of the re- | 
sumption of a continuous output of Cleveland brands. 
The production of basic qualities fully covers the re- 
quirements of the makers’ adjacent consuming plants. 


Hematite, Low-Phosphorus and Refined Iron.—Hematite 
is the only class of pig iron for which the demand is 
greater than the supply. Conditions continue to restrict 
the make and necessitate the strict rationing of authorised 
consumers. Substitutes are still being used to some 
extent, but producers are able to maintain regular 
deliveries for essential purposes. The demand, however, 
isless intense than it has beenfor sometime. Business in 
low-phosphorus grades and refined iron shows some 
reduction, but substantial quantities of these com- 
modities are being absorbed by the engineering foundries. 

Manufactured Iron and Steel.—Semi-finished iron is 
in satisfactory supply, but the continued pressure for 
steel semies promptly absorbs the production of several 
categories and necessitates the acceptance of considerable 
parcels of material of less than the highest quality. Some 
branches of the finished-iron industry are in need of 
orders, but others have a good deal of work to execute. 
While the aggregate tonnage output of steel is on a 
reduced scale, producers have good orders for one or two 
descriptions of material. Re-rolling mills, in particular, 
have to meet heavy delivery claims against extensive | 
contracts. Sheet makers are fully sold, supplies of rail- | 
way material are readily taken up and colliery equip- 
ment is in strong demand. On the other hand, a reduc- 
tion in the consumption of special steels is reported. 
Orders for heavy joists are much needed and plate mills 
are not operating at full capacity. 





Scrap.—Iron and steel scrap sales are slow but fair 
quantities of the better categories continue to be taken 
up against running contracts. 





THE INSTITUTION OF NAVAL ARCHITECTS.—The annual 
general meeting of the Institution of Naval Architects 
for 1945 will be held on Wednesday, March 21. Other 
dates on which meetings will be held will be announced 
in due course. We have been requested to state that the 


Council will be pleased to consider papers on subjects 
relating to naval architecture or marine engineering. 
Suc h offers, or suggestions for papers on matters of 
mterest to the Institution, should be sent to the Secre- 


and Canadian manufacturers, but Mr. Fred Osborn, a 


has said that American industrialists are giving valuable 


the United States. He remarks that this action is less| W)  « X-Rays and the Engineer,” by Mr. W. R. Gray. 


publicised, but is highly appreciated and augurs well for 
continued good understanding and collaboration. 

South Yorkshire Coal Trades.—Anxiety to secure sup- 
plies of coal has been accentuated by fears of strikes. 
The settlement of the differences has done little to ease 


those of a year ago. Fortunately weather conditions 
have favoured the smooth working of coal and empty- 
wagon trains, and there has been a minimum of delay 
in transport both of pit and opencast coal. Much more 
outcrop coal is being disposed of on the steam and house- 
coal markets, and production of it is steadily increasing 
now that the relaxation of black-out regulations makes 
night working possible at the opencast sites. A good 
deal of washery fines and other low-grade fuels is being 
employed for steam-raising. The supply of coking coal 
keeps up fairly well, and coking works are operating 
without interruption. Furnace coke is in ample supply, 
as algo are all grades of coke for steel and tool works. 
Patent-oven coke nuts and gas coke for domestic use move 
freely and are in rather bigger demand. 





MANUFACTURE OF RANGE FINDERS IN CANADA.—Ac- 


range finders having base lengths of one metre and of 
80 cm. are now being made in Canada for military and 
naval use, by arrangement with Messrs. Barr and Stroud, 


| Limited. The instrument and its assembly are described 


in an illustrated article. 





BrusH SCHOLARSHIPS, 1944.—The Brush Electrical 
Engineering Company, Limited, Loughborough, inform 
us that the two Brush Scholarships for 1944 have been 
awarded to Mr. Derek Dav's, of Staveley Grammar 
School, and to Mr. John Thomas Hayden, of City of 
London School, both of whom are 17. It may be re- 
called that these scholarships are of the value of 751. per 
annum. They are tenable for 4 years, the first of which 
is to be spent in the works at Loughborough and the 
remaining three at any British University. After taking 
their degree, scholarship holders return to Lough- 
borough for a final year of apprenticesbip, during which 





tary before the end of November. 


they rank as second-year college apprentices. 


the pressure by users, whose stocks generally are below | 


cording to Canadian Machinery and Manufacturing News, 





SocreTy oF ENGINEERS.—Monday, November 6, 


| help in maintaining British connections in Canada and 5 p.m., Geological Society, Burlington House, Piccadilly, 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Novem- 
ber 7, 5.30 p.m., Great George-street, Westminster, 
S.W.1. Presidential Address by Mr. F. E. Wentworth- 
Sheilds. Edinburgh Association: Wednesday, Novem- 
ber 8, 6 p.m., North British Station Hotel, “ Photo 
Elasticity,”” by Mr. A. A. Wells. Institution: Thursday, 
November 9, 5 p.m., Great George-street, Westminster, 
S.W.1. “ The Engineer in Relation to Town and Regional 
Planning—Drainage, Including River Works,” by Mr. 
D. G. Bevan. Birmingham Association: Thursday, 
November 9, 6 p.m., James Watt Memorial Institute, 
Birmingham. “The Irrawaddy Bridge, Burma,” by 
Mr. G. G. T. Toller. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanD.—Tuesday, November 7, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. Discussion on “ Technical 
Training, Including Training for Management.” 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
November 7, 6.30 p.m., Royal Victoria Station Hotel, 
Sheffield. ““Arc-Welding Problems,” by Mr. H. F. Tremlett. 

Roya Socrery or ARTs.—Wednesday, November 8, 
1.45 p.m., John Adam-street, Adelphi, W.C.2. “ Pre- 
fabrication and Good Design,” by Mr. A. C. Bossom. 

INSTITUTE OF FUEL.—North-Western Section: Wed- 
nesday, November 8, 2.30, p.m., Engineers’ Club, Albert- 
square, Manchester. Brains Trust Meeting. “ Efficient 
Utilisation of Industrial Waste and Town Refuse. 

DIESEL ENGINE USERS ASSOCIATION.—Thursday, 
November 9, 2.30 p.m., Alliance Hall, Caxton-street, 
S.W.1. “Some Factors Affecting Internal-Combustion 
Engine Lubrication,” by Mr. C. C. Higgens. 

INSTITUTE OF MARINE ENGINEERS.—Friday, Novem- 
ber 10, 5.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W.1. “ Development, 
Principles and Application of the Combustion Turbine,” 
by Professor S. J. Davies and Dr. M. I. Fawzi. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
November 10, 6.30 p.m., Engineers’ Club, Manchester. 
“ Surface Finish Measurement,” by Mr. C. Timms. 

Rvuesy ENGINEERING Socrety.—Friday, November 10, 
7.30 p.m., Rugby Gas Company, Church-street, Rugby. 
“ Long Distance Telecommunication,” by Mr. A. Brookes. 
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THE “TEMPEST” SINGLE-SEAT FIGHTER. 
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Fie. 1. THe “Tempest”? in Fier. Fie. 2. Front View, sHowrnG Arr INTAKE. 





THE HAWKER ‘** TEMPEST ”’ | 
SINGLE-SEAT FIGHTER. 


In the defence of “ Southern England ” against flying 
bombs, a most important part was taken by the 
Tempest single-seat fighter, the successor to the 
Typhoon, the Hurricane, and the still earlier Battle, 
in the range of noteworthy fighters produced by Messrs. | 
Hawker Aircraft, Limited. Very fast and exception- | 
ally manceuvrable, the Tempest is credited with the 
destruction of nearly 600 flying bombs. Like the 
Hurricane—now out of production—and the Typhoon, 
which has been adapted so successfully to use rockets | 
against enemy ground targets, the Tempest was de- 
signed by Mr. Sidney Camm, and, as will be seen from 
the illustrations, Figs. 1 to 3, herewith, is a low-wing 
monoplane, not greatly unlike the Typhoon, but with | 
elliptical wings, which are reminiscent of the Spitfire, 
and a high tail fin. The wing span is 41 ft. ; the over- | 
all length, 33 ft. 8 in. ; and the maximum height when 
on the ground and with one propeller blade vertical, is | 
16 ft. lin. The engine is a supercharged Napier Sabre | 
of 2,200 horse-power, which drives a de Havilland 
variable-pitch four-bladed propeller. The armament 
consists of four 20-mm. cannon. 

The pursuit of flying bombs, while a good test of 
a fighter’s speed in straight flight, does not make great 
demands on its capacity for manceuvring ; but, since 
the Tempest has been more extensively used in normal 
operations against enemy aircraft, it has proved to be 
outstanding in this respect, pilots’ reports showing 
that it is particularly easy to control, even at the highest | 








af 


speeds It is stated to have about the highest diving | 5 oe : ‘ : , 








speed of any machine now in use, combined with a| 
smooth take-off and good landing properties; and, as 
its turning circle is smaller than that of the famous | 
Focke-Wulf 190 and it has, in the words of one pilot, 
‘unbelievable steadiness as a gun platform,” the | ANALYSIS OF CHROMIUM ORE.—A _ statement on | step to positions of responsibility in technical arms of the 
Tempest flights in France and the Low Countries | chromium-ore analysis, issued by the Government Chem- | Service. The training and subsequent experience gained 
have contributed materially to the maintenance of | ist. has been forwarded to us by the Ministry of Supply. | during the period of service fits men for positions in 
Allied air supremacy on these fronts. |The statement points out that in the table of Inter- | industry when they return to civilian life at the end of 
national Atomic Weights, 1941 (O 16), the atomic | their service. In addition to technical training, each 
weight of iron is 55-85 and that of chromium, 52-01. | apprentice is housed, fed and clothed free of cost and is 

~ Pe b _ F | Utilising these atomic weights, the factor for converting a | educated to a standard approaching that of the General- 
8 bn rage Lary a ssa ore gee gar aa | known weight of ferrous iron to its equivalent weight of Schools Certificate. During apprenticeship he receives 
pin gdh maatun.—Our attention hes jut been Cr,03;, according to the relationship 6 Fe = Cr,0;, is | pay varying from 1s. 5d. to 2s. 1d. a day for each day 
| 


Fic. 3. View or “Tempest’’ From BELow. 


| 








drawn to an error which occurred in the article on the | 0-4537. of the year, including holidays. During recognised holi- 
above subject, by Mr. A. J. King, M.Sc. (Tech.), M.I.E.E., | days he receives a subsistence allowance in addition to 
published in our issue of June 30, 1944. In two expres- pay, and travels to and from his home free of charge. 
sions for the pressure drop in inches of water per foot ! THE TRAINING OF Boys As ARMY TRADESMEN.—The Candidates, who must be between the ages of 14 and 15 
length of duct, which appear above Table III in the right- | Army requires boys for training in the trades of armourer, | on February 21, 1945, will have to pass an educational 
hand column of page 503, the g, for the gravitational | packsmith, bricklayer and mason, carpenter, electrician | examination, to be held at recruiting centres on Tuesday, 
constant, was es Syn the term in brackets, which fitter, instrument mechanic, sheet-metal worker, tele- December 12, 1944. Application to sit at the examination 
should read CARs . We regret the error, which. | communication mechanic, turner, vehicle mechanic and | must reach recruiting officers not later than November 14, 

2¢ | wireless and line operator. The training provides the | 1944. Application forms can be obtained from all 
however, will have been noticed, no doubt, by most /| equivalent of an engineering apprenticeship, together | recruiting offices, the addresses of which may be had from 
readers of the article. with the necessary theoretical instruction and is the first any Employment Exchange. 


This, it is emphasised, is the correct factor to 
| use for the calculation. 
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THE TECHNICIAN IN THE 
CIVIL SERVICE. 


Wuite one of the most noticeable accompani- 








ments of war is the exaggerated secrecy which often 
enshrouds the simplest and most ordinary activities 
of persons in Government employ, whether they are 
in uniform or not, another incidental effect is liable 
to be somewhat overlooked ; namely, the occasional 
illuminating sidelights which, by throwing into high 
relief the occupations and personalities of men who, 
in the ordinary course, would receive no publicity 
at all, open a vast field of conjecture regarding other 
valuable and possibly highly original work that may 
be going forward at any given time. It is so easy 
to fall into the frame of mind induced by the 
average cartoonist who may select the Civil Service 
as his occasional butt, and to assume that the main 
concern of all State employees—if not their main 
interest—is the. filling of forms and attempts to 
make a constantly changing and developing civilisa- 
tion conform to some Procrustean schedule, com- 





el 





six words. When an advertisement measures an inch | piled long years ago, and almost necessarily obsolete 
or more the charge is 18s. per inch. Payment must | before its compilers had finished their task. To 
accompany all orders for single advertisements, other- | geride Civil Service methods and the Civil Service 
wise their insertion cannot be guaranteed. Terms for | tality i t aterel when oo meny of the 
displayed advertisements on the wrapper and on the | matress <a dined 0) aes f both M ‘ie 
inside pages may be obtained on application. The | everyday manifestations of both constantly invite 
are 12 in. deep and 9 in. wide, divisible into four | derision. It is only fair to recognise, however, that 
columns, of 2} in. in width. Serial advertisements will| many of those methods, ponderous as they are 
be inserted with all practicable regularity, but cannot | and overloaded with detailed instructions for their 
be guaranteed. application, were instituted initially in response to 
PP ; Aig 
| public demands ; that “ private enterprise,” for-all 
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its justly vaunted elasticity, is also capable of 
enmeshing itself in « web of “tape” that is no 
less binding because it is not of the official shade ; 
and that a set routine, so far from inhibiting the 
development of genius, may contribute to that 
development by relieving the individual of a great 


|deal of responsibility for minor matters of detail 


and organisation and thus leaving his mind clear 
for the accomplishment of worthier tasks. 

During this war there have been several striking 
disclosures of the good use that such minds can 


|make of opportunities for originality, and of the 


fact that State employment does not always have 
the deadening effect upon them that is sometimes 
evident in officialdom of a lesser calibfe. The mar- 
vels of radio-location bespeak the work of men of 





genius, if the artificial label of “ radar’ suggests 
rather the activities of the other sort, the car- 
toonist’s Civil Servant; developments in ship 
construction and propulsion, in aircraft, in arma- 
ments and their antidotes, in civil engineering 
constructions—many of these have originated else- 
where, but not all of them have done so; and in 
every case there is credit due to someone in the 
national service for having the technical skill to 
recognise a development and take the responsibility 
for supporting its adoption. It is the misfortune 


348 | of such men that they are so outnumbered by the 


mediocrities—just as they would be in any other 
employ or any chance assembly—and so over- 
shadowed by the administrative machine that their 
very names are usually unknown outside the circle 
of their personal and professional acquaintances. 

There are other circumstances which combine to 
impose upon them an undeserved obscurity. One 
of these is the Officials Secrets Act—or, rather, the 
literal interpretation usually put upon its all- 
embracing clauses—which condemns so many 
officials to keep silence, even in their professional 
institutions ; not merely on the ground of a possible 
hazard to the public interest, but because anything 
they say might be regarded as an expression of 
Departmental opinion. Another is the prominence 
given to the administrative heads, in all Govern- 
ment departments, by comparison with the positions 
of even the most responsible technical officials. This 
prominence is probably unavoidable in any organisa- 
tion of large size, especially if the nature of the 
duties entails a wide distribution of its offices and 
the non-technical staff outnumbers the technical, 
as is so often the case ; and often it derives in part 
from the insistence of the public, or their elected 
representatives in Parliament, on a refinement of 
statistical record not commonly found in private 
undertakings. Inevitably, however, it induces 
sometimes a feeling that the way to recognition and 
emolument is easier on the administrative than on 
the technical side, and that some modification of 
this relative status would be in accord with the 
increasing importance of the technician in so many 
spheres of modern life. 

This view has been held for a long time by the 
Institution of Professional Civil Servants and, 
indeed, was one of the principal motives which led 
to the formation of the Institution. The matter 
concerns not only engineers and scientists in official 
positions, but also architects, surveyors, and various 
other technical grades represented among the mem- 
bership, which numbers some 30,000; and in 1942 
the Institution appointed a Policy and Organisation 
Committee to investigate the structure of the Civil 
Service and suggest possible lines on which a re- 
organisation might be undertaken with a view to the 
correction of present anomalies. The report of this 
committee, submitted to the Emergency Executive 
Committee of the Institution, forms the basis of a 
memorandum on the subject, recently issued, in 
which proposals are put forward for the establish- 
ment of common salary scales for all professional 
classes, combined with a high standard of recruit- 
ment, and designed to offer, in the words of the 
memorandum, “‘ a career value which will attract to 
the service of the State the best brains in the 
country.” 

The memorandum recognises that a radical 
change is not practicable in war-time ; the proposals 
are described, in fact, as part of a scheme for post- 
war reconstruction. It may be that, when the 
stress of war is past, some of the anomalous salary 
rates which are indicated will disappear auto- 
matically with the return of certain temporary 
officials. of high rank to the industrial posts from 
which they were drawn ; but it is reasonably certain 
that many of these industrial appointments will 
carry much better remuneration than the holders - 
had obtained in the Government service or could 
expect to achieve if they had remained in it. This 
is another of the disparities that the proposals seek 
to amend, though it is hardly to be expected that 
it will ever be removed entirely ; nor is it altogether 
necessary that it should be removed, for there are 
not many industrial and commercial employments 
which are so unaffected by changing circumstances 
that they can offer the security of tenure enjoyed 





by the established Civil Servant. 
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The proposal of the Institution is that there should 
be three technical classes in the Civil Service, THE SAFETY IN MINES 
each being normally divided into two grades ; and | RESEARCH BOARD | 


that above these classes there should be directing 
posts, carrying salaries to be fixed according to the| _[y its report for the year 1942, the Safety in Mines | 
responsibility involved. The classifications and re- | Research Board recorded that, as the land on which 
muneration are intended to afford to the technician | the Buxton experimental station stood was held on 
or scientist. a position of parity with the adminis-| a Jease which expired in 1943, negotiations had been 
trative grades. The three classes would be desig- | entered into for the purchase of a sufficient area of | 
nated “ principal,’’ “ executive " and “ancillary.” | the site to allow for the erection of an adequate 
The first-named would consist of those possessing | permanent station. In the report covering the year 
full professional, scientific or technical qualifications, | 1943, which has just been published,* it is recorded 
the grades being Principal and Assistant Principal, | that this purchase has now been made and con-| 
with the designation of Engineer, Scientific Officer, | sideration has been given to a reconstruction 
ete., according to the nature of the office held. The | programme, which, however, cannot be put in hand | 
status of these grades would be comparable with | until after the war. It is not intended to move the | 
that of the present Principal and Assistant Principal | Jaboratory station at Sheffield to Buxton, but the 
in the administrative class of the Civil Service, the | question of the provision of larger and more suitable 
respective salary scales of which are 800/.-1,000/. | quarters at the former town is being investigated. 
and 275/.-625/. per annum. Although in the course of the year 1943 the work 
Persons coming within the category designated | carried out for certain of the Defence Departments 
the executive class would be those who, generally, | increased, it was found possible to maintain the 
would work under the direction of Principals and | various researches bearing on mining work, which | 
Assistant Principals, undertaking what are broadly | constitute the normal work of the Board. The 
described as “ normal technical duties.’’ In addi-| investigation of coal-dust explosions, from the first, | 
tion, however, this class would include the holders} has constituted one of the main problems which 
of such posts as those of supervisors in workshops | have to be dealt with, and the Buxton station was 
and laboratories, which might not call for full pro-| laid out specially for this work. This matter is| 
fessional qualifications. Recruitment to the execu-| necessarily one for long-term experiment and the 
tive class would take place at the age of 18-19| report gives particulars of the latest phases of the 
years ; except, of course, in the case of occupations| work. In particular, further investigations have 
requiring that a previous apprenticeship should be | been carried out on the effect of incomplete mixing 
served, when it would be later. The two grades| of the stone and coal dusts on the propagation of 
within this class would correspond in remuneration | explosions. A rough alternation of coal dust, 
with the present Executive Officers (now receiving | mixed dust and exposed coal dust, was found to 
1501.-5251. per annum), and Staff Officers and | require some 2} per cent. more limestone dust to 
Senior Staff Officers (550/.-7501.). The suggested! suppress an explosion than was required with 
“ ancillary class ’’—a title which, we suspect, might | intimate admixture. 
not be appreciated by those comprising it—would Work was also carried out on the composition of 
consist of persons performing “ duties, which, though | the dust raised by an explosion. To simulate the 
requiring skill and care, are of a routine character, | effect of an explosion, the mixture on a gallery floor 
for which it would not be appropriate to employ | was distributed by sweeping over it with a com- 
members of the executive class’. They would be | pressed-air blast from a flexible hose. Air velocities | 
comparable, in general, with the present Clerical | of 2,000 ft. and 5,000 ft. per minute were used, the 
Class, but a particular point is made that those | former being sufficient to raise coal dust from a 
who showed special ability should be afforded oppor- | flat surface and the latter to do the same thing with 
tunity to acquire training which would qualify them | stone dust. Actually, it was found that even with 
for entry into the executive class. the weakest blast the dust dispersed during the 
As general principles, the Institution considers | first traverse contained a higher proportion of stone 
that “an adequate career should be available to | dust than did the top stratum of the mixture. The | 
all professional, scientific and technical Civil Ser-| Proportion of inert dust gradually increased as the | 
vants, provided that proved capacity on appoint- | blast: peeled off successive layers of the deposit. 
ment be followed by normal development during | At higher velocities the composition of the cloud 
service” ; in other words, if they deserve advance- | Tised remained fairly constant. The relation of 
ment, they should not be condemned to serve in | these results to the disturbance of mine road dust by | 
“dead-end ” posts which would prevent them from | an explosion still remains to be determined, but as | 
attaining the highest grade and salary in their | the mode of dispersion of dust deposits by an air | 
respective classifications. Moreover, it is urged, | blast may have important bearing on the ee 
they should not reach this level only when they are | further work has been carried out on this aspect of | 
at or near the retiring age—a requirement which | the subject. 
might prove a little difficult to meet in practice, | In the section of the report dealing with electrical | 
though the aim is worth stating. It is suggested, matters, there is reference to an interesting method | 
too, that recruitment on a purely departmental basis of testing the strength of flameproof enclosures. | 
should be replaced by central recruitment; in the| 4 charge of gun-cotton is exploded inside the | 
case of technical appointments, by a Central Re- | chamber. This produces a pressure at about the | 


| 


ruiting Board, operating under the aegis of the |*#me rate as a gas explosion, but reaching a far | 
Civil Service Commissioners and “ composed of higher maximum than is obtainable with a gas/| 
persons having wide experience of professional, | ™xture initially at atmospheric pressure, so demon- 
scientific and technical staffing requirements.” The | Sttating whether the enclosure has a reasonable 
proposed Board “‘ should have the fullest co-opera- factor of safety. It has been found that for casings 
tion of the universities and professional institutions | ¥P t© 17 cub. ft. in volume, it is much more expedi- | 
in determining appropriately high standards of re- | tious and convenient to test with gun-cotton than | 
cruitment, and in assessing the qualifications of | With gas, because there is no need to seal the joints. | 
individual candidates.” Other eléctrical work includes a review of the | 

This last suggestion, like the desired assuranco of tests for safety of low-powered electric circuits, 
maximum advancement, might not be easy to imple- 
ment in some cases ; it is a little difficult to visualise 





such as those of bells and signalling apparatus. | 

such @ responsible (and in time, perhaps, somewhat wes - ated done Ae oa es the tha 
pontifical) body as a Central Recruiting Board asking | °[88°5"S "oa® Me sereniiite Dass of wae presen a 
: : . . confined to circuits operating at less than 25 volts 
~~ mind for a particular pos really good enough | direct current with Ao com of Eedectiines fro 0-003 
for it. However, the intention is unexceptionable, | oe — “rm — 
|to 1-0 henry. With platinum-iridium alloy elec- | 

at present, it is stated, in excess of 500—to a more | ; “eT a 
manageable figure. Whether any Civil Servi | 2 ft. : second, and without any safety device in 
e S Y VIVE LOrvice ®P-! the circuit, it has been found that the relationship 


This is a matter on which a considerable amount of | 
any outside organisation whether the man they have | “ a a oe ie ee a a 
' 
as also is the desire to reduce the number of grades — 
8 | trodes giving a small area of contact, separated at | 
pointment or salary scale can be expected to compete | 





successfully in attraction with some of the higher | 1g Tete 1 Annual Report of the Safety in Mines 
posts in industry is doubtful; but the number of | Research Board, 1943. London: H.M. Stationery Office. 
| [Price 1s. net.) 


such vacancies is never likely to be large. 
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between the igniting current, I, of the most easily 


ignited methane-air mixture, and the inductance, L, 
is represented by the expression L I* = constant, 
where a is 1-78 and the constant 0-0037. The 
introduction of the non-inductive resistance in 


| parallel with the inductance, as a safety device, 
| changes the values of a and the constant; the 


smaller the shunt resistance, the greater is a. With 
low inductances, where the igniting currents are 
large, a safety device, whether condenser or r 


| sistance, has little effect. The reason probably is 
| that large currents vaporise enough metal when th« 


circuit is broken to cause ignition without any need 
for additional energy from the inductance. 

Two other electrical matters dealt with concer: 
the gripping power of cable glands and the spon 
taneous ignition of filling compound. Cables used 
in coal mines range from the rigid-double steel-wir: 
armoured type to the flexible trailing type. In the 
design of the end connections every effort is mac 
to grip the insulation or armour so firmly as to 
prevent stress coming on the conductors. The 
design of such glands is dealt with in B.S.S. 542, 
but this specification allows considerable latitude in 
design. In order to test the suitability of the various 
arrangements in use, a representative collection of 


| glands was subjected to load in a testing machine 


The results showed that a well-designed gland can 
be relied on to sustain a load exceeding 1-5 tons 
This result has been communicated to the British 
Standards Institution, accompanied by some recom- 
mendations bearing on cone angles and design 


generally. It is suggested that the preparation of 


a revised specification should be considered in 
view of these new data. The work on the spon- 
taneous ignition of filling compound was undertaken 
in view of reports that hot-pouring compound had 
burst into flame when the cover of the containing 
vessel was removed underground. Two samples 


| of such material were tested for both of which the 


pouring temperature was specified to be not above 


| 170 deg. C.; in one case the makers stated that a 


temperature above 200 deg. C. would seriously 
affect the insulating properties of the compound. 
The flash points of the materials were found to be 
190 deg. C. and 260 deg. C., and it was found im- 
possible to get them to ignite spontaneously at 


| temperatures of 380 deg. C. for one compound and 


480 deg. C. for the other. At these temperatures 
choking fumes were given off and the materials 
were ruined electrically. As no one would heat 
compounds to temperatures approaching these 
figures the reports of spontaneous combustion were 


| discounted. 


As is usual, the report contains some information 
bearing on metallurgical practice. Faulty welding 
was found to be a major cause of failure, especially 
in wrought-iron lashing chains. Overheating was 
the most common defect associated with forge welds, 
but about 30 per cent. of the welds examined suffered 
from incomplete adhesion. In the case of resistance 
welds, adhesion was satisfactory, but high tempera- 
ture and rapid cooling had produced a brittle 
structure in the vicinity of the welds. This could 
have been rectified by normalising. Unsatisfactory 
material was the cause of trouble in about one-third 
of the failures examined. In most cases this was 
due to the incorporation of scrap iron and steel in 
“‘wroughtiron.”” The bad effects of uncontrolled heat 
treatment were demonstrated by a number of failures. 
Two lashing chains failed because of embrittlement 
caused by overheating. In one case the heat treat- 
ment had been done in a wood fire and it has been 
shown that the temperature variation in such fires 
is excessive. Coal-cutter picks, which had given 
unsatisfactory service after re-sharpening, were 
found to have been wrongly heat-treated, quenching 
from too high a temperature having produced a 
coarse brittle martensitic structure; tempering 
had not been carried out. .A series of tests has been 
carried out to determine the effect of service on 
1-5 per cent. manganese mild steel. Two cage 
shackles and pins were withdrawn after periods of 
service of 6, 12, 24 and 36 months. The hardness of 
bearing surfaces was found to increase with length 
of service, but impact tests on small specimens 
broken, with these bearing surfaces in tension, 
showed that the hardening was not accompanied 
by decrease in impact resistance. 
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| 
NOTES. 


Tue Brirish STanNDARDS INSTITUTION. 


Ar the annual general meeting of the British | 
Standards Institution, held on October 17, Lord | 
Woolton, C.H., P.C., was elected President and Sir | 
Percy Ashley, K.B.E., C.B., vice-president. Sir | 
William Larke, K.B.E., was appointed to succeed | 
Sir Percy Ashley as chairman of the General Council. | 
Dr. E. F. Armstrong, F.R.S., chairman of the | 
Finance Committee, announced that the income of | 
the Institution had increased by 28 per cent., as | 
compared with the previous year, and was now about 
69,0001. The sales of copies of specifications had | 
risen by 39 per cent., and the Government grant-in- | 
aid had nearly doubled and now amounted to 
12,9001. Dr. Armstrong stated, in conclusion, that 
while there had been an increase of some 15 per cent. 
in the number of subscribing members, there was 
need for still greater support from local authorities 
and from industry. Sir Percy Ashley concluded his 
term of office as chairman of the General Council, 
which he has held for five years, by giving a brief 
review of the work done by the Institution as a 
direct aid to the war effort, and the progress made, 
in recent years, in the preparation of British Stan- 
dards for industrial and commercial materials and | 
appliances. He stated that the Institution’s war 
work had consisted in the preparation of war emer- 
gency specifications for A.R.P. materials for the 
Ministry of Home Security, and packaging schedules 
and codes for the Ministry of Production sa packag- 
ing code for tropical climates was now in preparation. 
Other recent work conducted by the Institution had | 
included the preparation of standards for steels, | 
non-ferrous metals, non-metallic materials, and tools | 
and appliances for the Ministry of Supply and the 
Services generally, and schedules for hardware and 
clothing for the Board of Trade. Many of the war | 
emergency standard specifications had been made | 
compulsory by the issue of Statutory Rules and 
Orders. Post-war reconstruction work was now 
beginning and would increase. The preparation of 
standards for building materials and appliances had 
reached substantial proportions and many other 
standards were in course of preparation. 


| 


| 


PROTECTIVE PACKING FOR TRANSIT TO TROPICS. 


Serious concern having been expressed by the 
military authorities that much service equipment | 
produced for the war in Europe cannot be used | 
when it is needed for the Far East owing to the 
packing not being suitable for tropical climates, an | 
instructive exhibition of protective packing for | 
such climates has been opened at the Central | 
Ordnance Depot, Feltham. The exhibition, which | 
is intended to impress manufacturers with the | 
necessity for taking adequate steps in the preserva- | 
tion, protection and identification of the parts | 
they supply before the goods leave their works, 
was opened on Friday, October 27, by the Minister | 
of Production, Mr. Oliver Lyttelton, supported by | 
Mr. P. Reed, head of the United States Mission | 
for Economic Affairs, Sir Andrew Duncan, Ministry 
of Supply, General Sir Thomas Riddell-Webster, | 
Quartermaster-General to the Forces, and repre- 
sentatives of the Services and industry. Climatic 
conditions, Mr. Lyttelton pointed out, were powerful 
allies of the Japanese in the Pacific. From the 
factory to the battlefield, the stores might be subject 
to temperatures ranging from 10 deg. F. below zero 
to 150 deg. F., and on the site were exposed not only 
to high temperatures, but to high humidity and 
heavy rainfall and to attacks by corrosion, fungus, 
mould and insects. Much trouble was experienced 
also if the stores were unidentifiable owing to defec- | 
tive labelling. After giving some illustrative exam- 
ples, Mr. Lyttelton said he wished to pay a special 
tribute and to express particular gratitude to the 
United States which had sent us unstintedly speci- 
mens of the latest tropical packing technique. He 
recognised most warmly the support given by 
General Lee and the United States War Depart- 
ment, and also the hard work put in by the United 
States Transportation Corps in helping to make 
the exhibition comprehensive and informative. He 
would also like to pay tribute to the important 
pioneer work of the Royal Army Ordnance Corps 








| 
and to the British Packing Mission, which was | 
composed of experts from the Services, the Supply 
Ministries, and from industry under the leadership | 
of Sir Robert Barlow. ‘The exhibition, which is| ASSOCIATIONS. 
sponsored by the Anglo-American Packaging Com. | Tue publication by the Federation of British 
mittee of the Ministry of Production, will remain | Industries of the long-awaited Report on “ The 
open for some three or four months. It isnot open to | Organisation of British Industry’ was recorded 
the general public, but potential suppliers of tropical briefly in last week’s issue of ENGINEERING. It is 
goods who may not have received an invitation will | the work of a strong and experienced committee, 
be able to arrange for a visit either by writing to presided over by Sir Charles Bruce-Gardner, which 
the Commandant, Central Ordnance Depot, Feltham, | was appointed “ to review and report upon the best 
Middlesex, or by telephoning, Feltham 2821 (exten- | type of industrial organisation on the economic 
sion 13). <A technical section of the exhibition | and commercial side for dealing with post-war 
provides complete and detailed information about | problems.” Whether the Grand Council of the 
all the various methods and materials used in pre-| F.B.I. introduced any modifications in the text, as 
servation, packing and identification. agreed by the committee is not stated. The report 
: | is a valuable and constructive document, salutary in 
Tue Institution oF LocoMoTIVE ENGINEERS. |its practical advice and in the admonitions it 
Mr. O. V. S. Bulleid, Chief Mechanical Engineer | addresses to employers ; nor is it less timely in the 
of the Southern Railway, has been President of the | education provided for the general public on funda- 
Institution of Locomotive Engineers for five con-| mental trade questions, of which it is profoundly 
secutive years. On October 26, at a general meeting | ignorant. As the future industrial and commercial 
of the Institution, he introduced the new President | prosperity of this country depends on the successful 
for 1944-45, Mr. W. S. Graff-Baker, Chief Mech-| solution of those questions, the public must be 
anical Engineer (Railways) of the London Passenger | induced somehow fully and fairly to inform itself 
Transport Board. Mr. Bulleid has done much| about them. It is rather regrettable, therefore, 
to foster the further development of the steam loco- | that the report should have been issued as being 
motive, but Mr. Graff-Baker has been concerned | ‘on the Organisation of British Industry,” since 
mainly with electric trains, and in his presidential | it is only with the organisation of employers that 
address he discussed the possibility of steam |it is concerned. Whatever might have been the 
haulage being superseded on main-line railways by | case years ago, according to, no doubt, prejudiced 
the electric or Diesel-electric method of operation. | tradition, employers do not to-day claim to con- 
In proposing a vote of thanks to the President for | stitute the whole of industry, though this does 
his interesting address, Mr. E. 8. Cox expressed his| not deter some sections of extreme opinion, for 
regret that no discussion was to follow, as he felt | political reasons, from nailing that abusive label on 
that many controversial matters had been raised. | them. The title of the report is somewhat mislead- 
Not only had the debatable question of steam | ing, therefore, and unfortunately is calculated to pre- 
versus electricity been brought up again, but the | judice its reception in the very quarters where, on 
merits of different systems of electrification had | its merits, it most needs careful and dispassionate 
been compared and some personal preferences had | consideration. Its title should have been a narrower 
been expressed. The address gave an idea of the one—‘ The Organisation of British Employers ”’ ; 
broadening range of interests comprehended under | in itself, a sufficiently important element in post- 
the head of locomotive engineering and pointed to| war reconstruction. On the effectiveness of such 
some fresh lines which future discussions might have | organisation, the efficiency of post-war production 
to take. In seconding the vote of thanks Mr. E. | will primarily depend and that efficiency will be 
Graham congratulated the President on his conclud-| the measure of the standard of living of every 
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hard work, imagination, perseverance, and above all | 
railway sense, were resources native to this country, | 
he exhorted members of the Institution to use them. 
A tribute was also paid to Mr. Bulleid by Mr. W. 
Maass and seconded by Mr. W. J. Wakley. 


DEFENCE AGAINST THE FLYING Bos. 


Of rather more than 8,000 flying bombs launched 
against this country during the 80 days when the 
attack was at its height, those accounted for 
included 2,300 which penetrated the defences and 
reached London; 2,000 which fell of their own 
accord in other districts, mainly on the approaches 
to London: and 3,739 which were destroyed by 
the defences. Fighter aircraft destroyed 1,900 of 
the bombs; anti-aircraft guns destroyed 1,560; 
and the balloon barrage destroyed 279. During 
the first week of the attack the defences were able 
to destroy only 33 per cent. of the bombs arriving 
over this country, but during the last week of the 
80 days 70 per cent. were destroyed. The most 
successful day for the defences was on August 28, 
when 97 bombs were destroyed out of 101 sent. 
Some idea of how these results were achieved can 
be gathered from a free public exhibition called 
“The V.1 Exhibition,” which was opened by Mr. 
Duncan Sandys, M.P., on October 31, at the motor 
showrooms of Rootes, Limited, Devonshire House, 
Piccadilly, London, W.1. The exhibition, which 
has been produced with the co-operation of the 
War Office and the Air Ministry, will remain open 
until November 14. Exhibits of particular interest 
include a 3-7 in. anti-aircraft gun, a Vickers pre- 
dictor, a 60-in. Sperry searchlight ; and the means 
for automatically severing a barrage-balloon cable 
above and below the point of impact, when a bomb 
or aeroplane strikes it, and for attaching parachutes 
to the free ends to impose drag on the entangled 
machine. There is also a cut-away example of a 
balloon cable winch. The exhibition is open from 
10 a.m. to 5 p.m. on weekdays and from 2 p.m. to 
5 p.m. on Sundays. 





| ing remarks in which, after saying that open minds, | citizen—one of those fundamental verities which 


are too little recognised by the uninformed. 

The report enumerates, with moderation, twelve 
important functions which a trade association can 
perform for its industry: namely, to serve as a 
channel of communication with the Government ; to 
speak with one voice for the industry; to assist 
in solving the problem of trade-cycle fluctuations ; 
to maintain in the industry fair conditions of 
trading and fair trade practices; to conduct 
negotiations with similar industries in other 
countries ; to collect statistics of the industry and 
to circulate information ; to establish in the industry 
a uniform system of efficient costing; to promote 
the development of the industry’s export trade ; to 
conduct sales propaganda and publicity; to 
encourage individual and co-operative research ; to 
promote technical knowledge; to assist in the 
improvement of service to the customer and of 
quality, design and methods of production, and to 
further standardisation where suitable. The report 
is convincing even to the non-industrialist in the 
case it makes out for the establishment in every 
industry of a trade association, efficiently organised 
and directed, and adequately equipped, financed 
and staffed to carry out these functions in the 
interests not merely of the employers in the in- 
dustry but to the advantage of the community. 

The functions which the report says, perhaps too 
modestly, trade associations can and ought to per- 
form in the national economic life, could be amplified 
considerably. The contribution they can make to 
the development and progress of the industries con- 
cerned, and the advantage they can afford to the 
Government and to British industry and trade, 
could fairly have been put higher than they have 
been by the committee. Greater emphasis, how- 
ever, might usefully have been laid on the importance 
of a central federation of all the trade associations 
in every industry; as, for example, the central 
federation in B.E.A.M.A. of all the sections of qec- 
trical engineering. For sections of national in- 
dustries to be organised in sectional associations, 
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without any central organisation capable of speaking} With this, Sir Felix Pole, one of the signatories to | injuring the public. Such a course, naturally, would 
for the whole of the industry, calls conspicuously for} the report, does not agree. He has signed the | be wholeheartedly welcomed by their foreign com. 
remedy. In mechanical engineering, the British | report subject to the reservation: ‘I doubt the | petitors, and the resultant danger can be illustrated 
Engineers’ Association is actively engaged in trying | necessity for establishing a national tribunal as | from actual experience. 
to form just such a federation of all the sectional suggested in Section XVIII and question whether} This leads up directly to the nature of the 
organisations. If progress is slow, it is to be hoped | it would be effective. If anything of the kind is authority to which such information should be 
that it is being surely made ; such a federation in| needed, the Board of Trade should take action.” supplied and complaints against trade associations 
mechanical engineering is greatly overdue, and the | There can be little doubt that the successful develop- | submitted, and, more particularly, to the question 
want of it isa disadvantage to the industry and al ment of trade organisations, which the report of its constitution. The utmost freedom must be 
possible source of embarrassment to the Govern- | regards as “ a matter of urgent importance to which | allowed to manufacturing industries and trades 
ment. |industry should give immediate attention,” is| if initiative and enterprise are to be preserved, 
The committee might well have taken a more | likely to be impeded, if not in the end defeated, | especially against foreign competition, and in no 
courageous and constructive line in one important | unless machinery is established not merely to protect | direction is this more necessary than in regard to 
direction ; that is, in regard to the regulation of | the public, but to provide solid assurance that the | the marketing and disposal of the product of the 
prices by trade associations or groups of individual | public’s interests are continuously, vigilantly, and | industry, subject to fair protection of the consuming 
traders. They had a good case to present, and | competently safeguarded. | public in the home market. There is established 
ample knowledge and experience among them-| In approaching the problem of how that can best | thereby a strong argument against setting up as 
selves and at their command on which to base it, and | be done, it is necessary to take stock of what the | the authority a Government department, with 4 
there is an urgent need that it should be autho- | public, which has no real knowledge of trade associa- | political head responsible to Parliament. In such 
ritatively stated to the public. Why it should be | tions, is being told. In many quarters to-day, the | a case, popular agitation or the activities of “ pres. 
thought, unless for purposes of political propaganda, | public is being exhorted to accept the contention | sure groups "’ would open the door to political or 
not to be contrary to the national interest that trade | that all trade associations are primarily directed | bureaucratic interference, and to the imposition of 
unions should have freedom conceded to them to/| against consumers; in short, that they are organi-|a brake on enterprise in what is one of the most 
determine and enforce payment by employers of | sations working invariably to the public detriment, | complex and delicately adjusted pieces of mechanism 
minimum rates of wages without any control over | directly or indirectly. Such is the major premise,|in British national and international trade and 
those rates by arbitration or other public regulation, | assumed as axiomatic, of many doctrinaires, of not | commerce. 
and yet contrary to the national interest that|a few election programme planners, and of certain| Therefore, to secure the confidence of industry 
employers, in industries or sections of industries | sections of labour—happily not the most important | and, no less essential, that of the public, the super. 
where it is necessary, should fix minimum prices | —which forget that probably the greatest mono-|vising authority should be as completely inde- 
required to pay those wages and maintain employ- | polists in industry are those trade unions which | pendent of bureaucracy as of industry itself. One 
ment, is a paradox to which the committee might | uncompromisingly maintain rigid lines of demarca-| great deterrent to old-fashioned individualistic 
have devoted their attention with public advantage. | tion of work and arrogate to their own members | firms joining a trade association is their fear that, 
Actually, however, all they have to say on the | all work. within those limits. This makes it the through its operations, highly confidential informa- 
subject is as follows : “ Branches of industry where | more important to provide some means, fair and | tion about their businesses may be communicated 
circumstances make it desirable that some control | just to employers, which will protect and reassure|to over-inquisitive Government officials. This 
should be exercised over production and/or prices the public, and which will inspire public confidence. suggests strongly that the authority should be one 
occupy a special position. This form of control is| The first essential is accurate information, in each | presided over by some outstanding man of affairs, 
handled in special ways. It is commonly confined particular case, as to the extent to which such | of wide experience and judicial training, associated 
to one or more sections only of the field covered by | criticism is justified. As a method of ascertaining with neither industry nor politics ; and that it 
the representative association for the trade, and is|this there is sufficient experience to show the should be staffed and organised to ensure dis- 
usually exercised by private arrangements between | inappropriateness of ad hoc inquiries by Royal | passionate and unbiased consideration whether, 
the firms concerned, or through special sectional | Commissions, or Select Committees of Parliament, | 2 exercising the necessary freedom of conducting 
associations or companies formed for the purpose.|or Departmental Committees, the time-honoured | ®®y industry or trade, those so doing were acting 
It is*not customarily dealt with by the general | expedients of every Government. Of that the | for their own unreasonable advantage to the pre- 
‘representational’ association for the industry.| history of railway rates and charges affords con- | judice of the public. It would certainly serve to 
There are, accordingly, practical grounds for treat- | vincing proof. Time and again, when agitation by | inspire confidence, both in industry and the public, 
ing it as a special problem. It is likely that post-| public authorities, traders and travellers has arisen, | if the personnel } consisted of persons who were 
war governments will require fuller information | one or another of these cumbersome expedients has "0t drawn from industry or trade, and who were 
than in the past regarding arrangements and under- | been adopted, with little satisfaction either to the |debarred from accepting employment in either, 
standings, both national and international, which | public or the railway companies. If more proof is equipped with all the confidential information they 
involve controlling output, markets and/or prices. | wanted, the history of the coal-mining industry |had acquired about those engaged in it. Such 
“ With regard to the desirability or otherwise of | should be conclusive. persons, if available, would readily find employment. 
the exercise by an association of control over pro-| In practice, trade associations are of four types: What, then, should be the procedure of such a 
duction and/or prices, it is impossible to generalise. | (1) associations incorporated under Section 18 of the supervising authority ro. would be the official 
Such control should not involve monopoly prices Companies Act, 1929, which are precluded from recipient of authorised complaints against trade 
which exploit the consumer nor bolster up inefficient | engaging in any trade-union activity—and regula- | #8sociations and parties to trade agreements, and, 
producers. On the other hand, the achievement of | tion of prices is certainly that ; (2) companies incor- | 2° doubt, it would receive many. It would be rr 
an economic price based on efficiency, under proper | porated as ordinary companies under the Act, free | duty to investigate such complaints, and it would 
safeguards, is a legitimate objective of trade associa- todo anything which is within the powers of their | have power to call on any trade association or 
tions.”” Evidently, the committee have missed (or,| Memorandum of Association and is not contrary | Parties to a trade agreement for relevant information 
perhaps, have avoided) a great opportunity. to law; (3) unincorporated associations, regulated | in reference toa complaint. W ith such information, 
Again, without depreciating the value of the| by no effective constitution, but working on the | it would investigate the complaint, and, free from 
report as a reasoned summary of the important | basis of resolutions passed at general meetings of | Political pressure, would do what a Government 
and, indeed, essential roles of trade associations in| their members ; and (4) signatories to trade agree- | department will seldom do, but what every judicial 
the industrial economy of to-day, and of their part | ments, the provisions of which may or may not be | authority has to do— namely, take the responsibility 
in post-war industrial reconstruction, the committee | binding on the parties to the agreement, and which, of deciding whether there was substance in it or 
might well have given more consideration to means | in the latter event, are observed as “ gentlemen’s | 0t. Few complaints, indeed, would be found to be 
of safeguarding, to use their own phrase, “ the | agreements.” justified when all the material facts were ascertained. 
interests of consumers, trade minorities and the| If accurate information is to be available, there | If, however, the authority did come to the conclu- 
community generally.” Considering that this is| must necessarily be enacted a legal obligation on | sion that the complaint was well-founded, it would 
the main consideration, affecting the organisation | all types of trade associations, and on all parties | have to take the initiative of trying to get it adjusted 
of employers, to which the attention of the public | to trade agreements, to furnish from time to time | °T remedied, and, in default of agreement or co- 
will direct itself (or will be directed, by sections of | particulars of any powers which they possess, or | operation on the part of those responsible for the 
the community hostile to employers) it is much too | obligations to which they are subject, to regulate | action in question, of submitting the complaint 
incompletely dismissed. Section XVIII of the | prices, pool orders, restrict output, or divide markets, | for final adjudication. The powers of the authority 
report, in which the reference occurs, merely |etc., by virtue of provisions in their constitution, | Would not be limited to taking action only when a 
observes that “ Various methods of implementing | resolutions they have passed, or agreements they | Complaint was made, however ; it would maintain 
this have been discussed, but the one which would have entered into; and to give particulars of the | continuous supervision over trade associations and 
seem to be to the best advantage of all parties would | extent to which they exercise such powers or comply | #greements, and would take action on its own 
be for the Government to set up a national body to| with such obligations. No responsible or reputable | #ccount in any case in which it thought proper to 
which bodies of persons substantially interested | trade association or parties to a trade agreement | intervene in the interests of the public. ie 
could appeal. This body would be charged with| would object to doing that, provided they have} Failing the agreement of any trade association, or 
ensuring fair treatment to all concerned. It might | confidence in the authority to which the information | parties to a trade agreement, to discontinue action 
be similar in status and composition to the Import | is to be supplied. Few, if any, have anything to| which the authority thought injurious to the public, 
Duties Advisory Committee operating before the | conceal. They certainly would not be satisfied to | the next step—which would seldom be necessary — 
present war. It is considered that such a tribunal | be put in the dock before some ad hoc Commission | would be to submit the case for final decision by a 
to,have the confidence of all parties should be com- | or Committee of Inquiry and called upon publicly to | tribunal. This country wants no administrative 
posed of independent persons chosen for their wide | disclose all the most confidential details of their | tribunals consisting of representatives of Govern- 
knowledge and experience in national affairs.” industry and to prove a negative that they were not | ment departments, or persons appointed by them, 
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establishing a code of “ administrative law ”’ of their 
own invention. The tribunal should be presided 
over by @ High Court Judge—if need be, with asses- 
sors assisting him, according to the character of the 
case——empowered to make any order, based on 
judicial grounds, which the proved circumstances 
might require. The issue would generally be, to 
what extent the exercise by a trade association or | 
parties to a trade agreement of their legal rights and 
legitimate freedom of conducting their own industry | 
or business, should be curtailed in view of an injury, 
if proved, which was being inflicted thereby on the 
public. Any trade association, or parties to a trade 
agreement are surely entitled, according to British 
principles of justice, to be heard before such rights 
of freedom are taken away or any fetters are put 
upon their exercise. They should have an oppor- 
tunity at least of showing, if they can, that their 
action of which complaint is made is essential for | 
the welfare of their industry and the maintenance of 
employment in it, or for its protection against 
foreign competition, or for any other legitimate 
purpose. There will frequently have to be a delicate 
balancing by the tribunal of advantages in one | 
direction against disadvantages in another. All 
this demands that the finally deciding tribunal | 
should be a judicial one, in which the issues involved | 
will be tried in a dispassionate atmosphere where | 
political and partisan agitation are allowed no| 
weight. Similar responsibilities have been assigned 
in the past to judicial tribunals and have been | 
discharged with conspicuous success and general | 
satisfaction, and, drawing upon the experience so 
gained, the procedure could be simplified and | 
expedited. 

It is not anticipated that the procedure and 
machinery outlined above, for adjusting and deciding | 
differences between organised employers and the | 
community, will be acceptable to all employers or | 
to that extreme section of political opinion which | 
desires to eliminate private enterprise. Some | 
employers struggle determinedly, no doubt, for the | 
right to run their own businesses as they please, 
without control or restraint. Some political parti- 
sans, equally without doubt, if they cannot get rid 
of employers, would try to restrict their activities 
by every kind of bureaucratic regulation. Until 
something better is proposed, however, the sugges- | 
tions indicated may be worthy of consideration | 
by that great majority of employers who, happily, | 
recognise that their conduct of their businesses is | 
of the nature of a public service ; and by that large | 
section of public opinion which adheres to the | 
fundamental concepts of British freedom, and to a 
belief in its evolutionary potentialities. 

The question of international cartels raises differ- 
ent issues, but none that is not capable of ultimate | 
decision by the Permanent Court of International 
Justice or whatever replaces it after the war in the | 
international sphere. 














OBITUARY. 


DR. T. SWINDEN. 


Tue news of the sudden death of Dr. Thomas | 


awarded the degree of M.Met., and in 1913, when 
only 27, was made Doctor of Metallurgy. 

After some experience with Dr. Percy Longmuir 
in consulting practice, Swinden was appointed chief 
chemist to Messrs. Samuel Fox and Company, 
Limited, in 1909. He subsequently became chief 
metallurgist and later works manager and a director. 
In 1932, Dr. Swinden relinquished the position of 
works manager to take up that of Director of Re- 
search of The United Steel Companies, Limited, 
while retaining his directorship of Messrs. Samuel 
Fox and Company, Limited, an associate company 
of The United Steel Companies. He was also a 
director of the Distington Hematite Iron Company, 
Limited, and of the British Magnesite Corporation, 
Limited. The combination of practical experience 
in laboratory and works management and in steel- 
making, with his scientific training, made Dr. 
Swinden particularly well fitted for the responsible 
position of Director of Research. His headquarters 
at the Central Research Department at Stocks- 
bridge, opened in 1934, were planned and equipped 





Tue Late Dr. T. SwrnpeEn. 


by him, and, under his guidance, his senior staff 
had become a most effective research team. Follow- 
ing his early pioneer work on the thermal, mech- 
anical, electrical and magnetic properties of molyb- 
denum steels, for which he was awarded the Carnegie 


| Gold Medal by the Iron and Steel Institute in 1913, , 
|he conducted researches on tungsten steels, pyro- | works manager of the associated works of Messrs. 


metry, open-hearth steel-furnace practice, and 
cupola and other slags. Among other recent 
research work, he was responsible for investigations 
into the properties of cold-rolled steel and the 


president of the British Cast-Iron Research Associa- 
tion ; member of the Council and of the Research 
Council of the Institute of Welding, and chairman 
of the Weldability of Ferrous Metals Committee and 
of the Committee on the Physical Metallurgy of 
Alloy-Steel Welding ; member of the Research Com- 
| mittee and of the Pressed-Steel Research Com- 
mittee of the Institution of Automobile Engineers ; 
and held other positions on industrial and govern- 
mental committees. Dr. Swinden was a member 
of the Institution of Automobile Engineers, a Fellow 
of the Royal Aeronautical Society and of the Insti- 
tute of Physics, a vice-president of the Institute of 
British Foundrymen and a past-president of the 
Sheffield Metallurgical Association and of the 
Sheffield Society of Engineers and Metallurgists. 
In addition to receiving the Carnegie and Bessemer 
Gold Medals of the Iron and Steel Institute, Dr. 
Swinden had been awarded the M. C. James Gold 
Medal of the North-East Coast Institute of Engin- 
eers and Shipbuilders and the Silver Medal of the 
| Institute of Marine Engineers. 





MR. H. W. HEALY. 


WE have learned with regret of the death, on 
October 26, of Mr. Henry William Healy, who was, 
until a little more than a year ago, managing 
director of Messrs. Parnall Aircraft, Limited. Mr. 
Healy, who was only 58 years of age, was a Londoner 
by birth and received his technical education at the 
Northampton Institute, the Wandsworth Technical 
Institute, and the Chelsea (then the South-Western) 
Polytechnic, where he studied both mechanical and 
| electrical engineering. In 1900, he was articled for 
four years to Mr. F. H. Cheesewright, M.Inst.C.E., 
under whom he obtained experience of surveying 
and of structural steel work. On completion of his 
articles, he was engaged for some time as a draughts- 
man on the London Underground Railways and 
subsequently, for three years, in the drawing office 
of the Battersea Corporation electricity works. 
Eventually he went into the generating station as 
shift engineer, retaining this position for seven years 
until, in 1915, he was made deputy station super- 
intendent. 

Two years later, Mr. Healy went to the Gramo- 
phone Company’s works at Hayes, Middlesex, as 
chief assistant engineer, with charge of various 
extensions of plant in addition to the ordinary work 
of maintenance. He remained at Hayes for six 
years, leaving the Gramophone Company in 1923 
on his appointment as a director of Messrs. Electroflo 
| Meters Company, Limited; but he returned in 
| 1926, to take charge of the erection, equipment and 
| staffing of the Gramophone Company’s factories 

overseas. He was responsible also for the con- 
siderable task of standardising the production 
| processes in these factories, which were situated in 
| France, Germany, Italy, Czechoslovakia, Spain and 
| Turkey, and also in India and Australia. This 
| occupied him until 1931, when he was appointed 





| Electric and Musical Industries, Limited, at Hayes. 
|His connection with Messrs. Parnall Aircraft, 
| Limited, began in 1936, as director and general 
| manager. Subsequently, he was made managing 


Swinden, in the early afternoon of October 27, | control of grain size in steels, and he also conducted | director, retaining this position until June, 1943. 


while at the Stocksbridge works of Messrs. Samuel 


Fox and Company, Limited, Sheffield, will be | 
received with regret by metallurgists and engineers 
in many parts of the world. Dr. Swinden, who was | 
Director of Research of the United Steel Companies, | 
Limited, was born in Sheffield on August 15, 1886, | 


far-reaching studies on steelworks refractories and 
on the determination of oxygen and of non-metallic 
inclusions in steels. 

Dr. Swinden was elected a member of the Iron 
and Steel Institute in 1910, a member of the Council 
in 1935, and a vice-president in July, 1944. In 1941 


|Mr. Healy was a member of the Institution of 
Electrical Engineers, which he joined as an associate- 
| member in 1919, and of the Institution of Mechanical 
| Engineers and the Institution of Production Engi- 
|neers. He was also a founder member of the 
| Electrical Station Engineers’ Association, now the 


and educated at Sheffield Central Secondary School |he was awarded the Bessemer Gold Medal, the | Electrical Power Engineers’ Association. 


and at Firth College, Sheffield. He studied metal-| highest honour in the gift of the Institute. He | 
lurgy in the University of Sheffield under the late | served as vice-chairman of the Heterogeneity, Cor- | 

Professor J. O. Arnold, F.R.S., gaining the Associate- | rosion, and Alloy-Steels Joint Research Committees | INSTITUTE OF MARINE ENGINEERS EXAMINATIONS.— 
ship in Metallurgy and the Mappin Medal in 1905. | of the Iron and Steel Institute and the British Iron | jhe dates of the next examinations for admission to the 
In the same year, the Commissioners of the 1851 | and Steel Federation for several years and succeeded | Institute of Marine Engineers have now been fixed. The 
Exhibition awarded him a bursary for research, and, | the late Dr. W. H. Hatfield, F.R.S., as chairman of | common preliminary examination for students will be 
in 1906, a scholarship, which enabled him to attend | these committees last year. He was a member of held on April 10 to 13, and on October 2 to 5, 1945. The 
the Universities of Stockholm and Upsala, where he | the [ron and Steel Industrial Research Council ; a | examination for graduates, which constitutes Section A 
continued his studies under Dr. Carl Benedicks, 


member of the Council of the recently-established | of the associate-membership examination, will be held 
afterwards conducting a number of practical investi- | British Iron and Steel Research Association ; chair- ; Fe wee - cee aa ae ae be — mene 
gations in several Swedish steelworks. On returning nas; Gudidodiail deadios cenadeiien ere : 
to his native country, Swinden re-entered Sheffield 


man of the Open Hearth Refractories Joint Panel of 1945. Syllabusee of these examinations, copies of pre- 
ol the British Iron and Steel Federation and the British | yjoys papers, and particulars of exempting qualifications 
University and obtained the degree of Bachelor of | Refractories Research Association ; chairman of the 

Metallurgy in 1908. In the following year he was! Alloy Steels Association Technical Committee ; vice- 








may be obtained on application to the secretary of the 
Institute, 73, Amersham-road, High Wycombe, Bucks. 











THE GAS INDUSTRY.* 
By Dr. E. W. Surru, C.B.E., F.R.LC., M.Inst.Gas E. 


(Continued from page 317.) 


A BRIEF survey of the gas industry to-day shows that 
about 76 per cent. of the gas made is obtained from the 
carbonisation of coal in four types of carbonising plant 
—horizontals, intermittent, and continuous verticals, 
and coke ovens—each of which has its most suitable 
field of action ; about 10 per cent. of the gas is water- 
gas (mainly carburetted), which is used for dilution 
purposes and to meet peak loads; about 12 per cent. 
is purchased from coke-oven plants, while the balance 
(about 2 per cent.) is obtained from various gasification 
processes. One of the most interesting differences 
between the present time and the earlier part of the 
century is that whereas, formerly, all the water-gas | 
was made in separate water-gas plants, to-day a con- | 
siderable proportion of water-gas is produced during | 





NEERING. 
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the coal swells during carbonisation. In this type of 
plant the continuous extraction of coke enables fresh 
coal to enter, but also provides the coal in the plastic 
zone with every opportunity to swell. Different con- | 
ditions prevail in a static carbonising system, in which 
the coal is confined within rigid walls, the effect of | 
expansion being then merely the development of | 
pressure on the walls of the carbonising chamber. It | 
was evident that a suitable test was desirable in order | 
that the relative swelling powers of different coals | 
might be assessed. A simple and rapid test, which 
involves merely the heating of 1 gramme of coal in a | 
covered silica crucible over a Bunsen burner, was 
devised. A coke button of fairly regular shape is thus | 
obtained, the size of the button depending on the | 
swelling power of the coal. By means of the test it 
was soon possible to distinguish as many as nine 
different size gradations, to which swelling numbers 
ranging from | to 9 were assigned. 

Regular use of this test has been made from the | 
time of its inception and several thousand samples of 


| ships’ electricians. 


3, 1944. 


ELECTRICAL ENGINEERING IN 
THE MERCHANT NAVY.* 


By G. O. Watson, M.I.E.E. 


Tue quality and reliability of the electrical installa. 
tions and apparatus in British ships are higher to-day 
than they have ever been. That fact is a tribute to 
the excellent work of our electrical contractors and 


| shipbuilders, and to the surveillance of the classification 


societies, but it has the unfortunate effect that, because 
of this relatively trouble-free state, it is used as an 
argument for not improving the status and qualifica- 
tions of electrical superintendents and ships’ electricians, 
It has even been said that, since marine engineers 
require a smattering of electrical knowledge in order 
to qualify them for their certificate of competency, it 
is not necessary to establish separate examinations for 
My principal concern is for future 
electrical development and progress in the technical 


| sense, and I do not think this can be achieved until 


carbonisation by steaming intermittent and continuous | coal have been examined. Its value as a guide to all| shipowners and managers recognise the necessity for 


vertical retorts. 

The general level of efficiency of gas production has | 
been raised, and there has been an increase in the | 
yields of tar and ammonia per ton of coal. 


nised. 


tale’ in connection with continuous vertical-retort | 


| who use continuous vertical retorts is now well recog- | giving their electrical managers more scope and re. 
Quite apart from its value as a simple “ tell- | 


sponsibility, and a higher status. We are tending to 
get into a rut as far as development is concerned, and 


It is of | practice, this swelling test is a simple guide to coke | if new and sound ideas are to be introduced in order 


some interest to note that the vertical systems of | quality when blending coals for coking purposes.|to keep British shipping ahead of its foreign rivals, 
carbonisation, with their increased output per unit of | Broadly speaking, accumulated experience with this| we must give opportunity and encouragement to the 


ground space, have enabled congested works to meet 
increased demands for gas. It must not be overlooked, 
however, that the gas industry provides in the form of | 
coke over 60 per cent. of the solid smokeless fuel | 
available for the country (outside the iron and steel | 
industry). The cokes produced by the four different | 
systems of carbonising plant enumerated above have | 
different properties which suit different purposes. I 
have no doubt that in the future there is likely to be | 
an increased demand for a solid smokeless fuel, and by 
continuing its efforts to improve the quality of gas- 
works coke and by attention to marketing, the gas | 
industry can play an important role in satisfying this | 
demand. 

Parallel with these developments in manufacturing 
methods, improvements in by-product recovery have | 
been effected, and considerable attention has been paid 
to the purity of the gas. In addition to fulfilling the 
statutory obligation of complete removal of hydrogen | 
sulphide, many gas undertakings partially dry the gas, 
and naphthalene is reduced to a safe level, these two 
steps greatly reducing trouble through deposits in 
mains and services. Much work has been done also on 
the reduction of organic sulphur compounds. 

During the period 1918 to 1938, the technique of | 
me manufacture underwent a complete revolution. | 

wo facts especially contributed to this revolution— 
the substitution of the calorific value in place of the | 
illuminating power standard for gas supply and the | 
introduction of improved refractory materials. From 
this time the average calorific value of gas supplied 
progressively fell, and the make per ton of gas was 
increased by admixture with blue water-gas made | 
either by “steaming” the carbonised charge or in 
separate generators. While horizontal retorts con- 
tinued to be improved in design, performance and 
labour cost, new forms of carbonising plants were | 
developed, notably continuous vertical retorts and 
intermittent vertical chambers. For very large installa- 
tions, coke ovens found some supporters. Increased | 
demand for water-gas gave rise to major advances and | 
improvements in plant design. All of which led to} 
there being available a wide choice between various | 
forms of carbonising and gasmaking plants. At the | 
same time, the demands for an increased gas yield per 
ton of coal, with a lower fuel consumption, less labour, | 
and improved working conditions, and a larger output 
of gas per unit of ground space, necessitated the con- 
centrated attention of plant designers whose work | 
became more and more dependent upon a specialised | 
knowledge of civil, structural, mechanical, and chemical 
engineering and of chemistry, physics and metallurgy. 

In order to select the form of carbonising plant 
suitable for any project, the plant designer needs to 
know all he can about the coal to be carbonised. 
During the past 25 years a number of tests have been 
evolved, adapted or adopted in the Woodall-Duckham 
Laboratories for the examination of.the gasmaking 
and coking properties of coal and for the study of 
the behaviour of coal during carbonisation. These 
methods have provided a reliable small-scale means of 
forecasting the behaviour of a coal under a variety of 
earbonising conditions and the yields and quality of | 





| value of the gas on a large carbonisation plant. 


| lished. 
|of the thermal yield of debenzolised gas, obtained in | 


test may be summarised as follows. 
continuous vertical retorts, coals with swelling numbers 
ranging from | to 7 offer no difficulty in carbonisation, 
irrespective of the rate of heating, and they can be 
subjected to steaming as required. Coals with numbers 
8 and 9 are more sensitive to rate of heating and less 
reactive to steaming. Coals with swelling numbers up 
to three generally produce a coke smaller in size than 
the original coal. As the swelling number rises from 
3 to 9 the percentage of breeze is reduced. In the case 
of intermittent vertical chambers and coke ovens, it is 
very questionable whether a coherent coke could be 
obtained with a coal having a swelling number less 
than from 2 to 2}. For a satisfactory coke a swelling 
number of at least 4} to 5 is desirable. No difficulty 
is experienced in carbonising coals over the whole 
range of swelling numbers, except in the case of certain 
special coals which either give rise to excessive pressures 
on the chamber walls during carbonisation or do not 
ultimately contract sufficiently to permit of easy 
discharge. 

A second test which has proved of great value is the | 
“ Tube Test” originally developed by Koppers Com- | 


| pany of America, whereby it is possible to forecast 


accurately with 20 grammes of coal the yields of coke, | 
gas, tar, ammonia and benzole, as well as the calorific | 
This 
assay test on a very large number of coals from all 


lover the world has enabled a number of interesting 


relationships between the various results to be estab- 
For example, it has been found that the ratio | 


of 


the tube test, per ton of coal, to the percentage 
of 


volatile matter in the coal (i.c., therms per unit 
volatile matter) may range from 3-8 in the case of 
anthracite containing 8 per cent. of volatile matter to 
about 1-4 in the case of a lignite containing 50 per 
cent. volatile matter. It cannot be, however, over- | 
emphasised that volatile matter, per se, is no guide to 
the gasmaking quality of a coal. Again, it has been | 
established that the percentage oxygen on the weight 
of coal which appears as H,O, CO, and CO in the 
products of the tube test, taken in conjunction with the 
percentage of volatile matter, has a definite relationship 
with the therms of debenzolised gas per unit of volatiles. 
Thus a coal with 40 per cent. volatile matter on the 
dry ash-free basis will yield 79-5 therms per ton of 
debenzolised gas if the coal contains 6 per cent. oxygen, 
and only 67-5 therms if the coal contains 12 per cent. | 
oxygen. A further fact is that the calorific value of 
gas from coals of high oxygen content and from coals 
of low volatile matter is low. High calorific value in 
association with high thermal yield is of importance, 
since it implies a high hydrocarbon enrichment value | 
and a high yield of gas of a lower calorific value when 
steaming is practised. 

There are in use to-day many forms of carbonising | 
plant, and the question may well be asked: What is | 
the best form of plant to adopt ? My experience leads 
me to the definite view that there is no best form of | 
plant. Each case requires separate examination. 
Generalisations are dangerous. It is as impossible to 
develop a standard carbonising plant as it is to develop 


| the 


'] . . . . 
In the case of | drafting of men educated in our universities and 


technical colleges, and from the works of leading 
manufacturers, into the marine sphere. 

Having spent many years with one of our leading 
manufacturers, and thereby having made contact with 
many other branches of industry, I am able to judge 
the shortcomings of the Mercantile Marine in this 
respect. The naval architect and the marine engineer, 
having been in the field for generations, have never 
admitted electricity to full partnership, and when 
new construction is being planned one can well under. 
stand what will be the attitude of non-electrical 
executives and not very highly trained electrical men 
towards new ideas and methods. At present the cart 
is somewhat before the horse, in that the initiative in 
any new direction tends to come from the manu- 
facturers rather than from the users. There are two 
phases to this problem, namely the running and main- 
tenance of installations while at sea, and the pro- 
gressive planning for future development and the study 


| of maintenance and problems of organisation by head- 


quarters executives. It is problematical whether the 
question of the sea-going electrician will receive full 
and sympathetic consideration until electrical engineers 
are at the helm. On the other hand, since it is cus- 
tomary to appoint executives from the lower ranks, 
it is evident the two problems are inseparable. 
Electricity has been used in ships almost from the 
time it was first employed industrially and domestically, 
and although it had been used earlier in the British 
Navy, the first record of its employment in the Mer- 
chant Service is in 1879, when electric light was tried 
in the saloon of the Pacific Steam Navigation Company's 
new S.S. Mendoza, using a simple Gramme machine 
and arc lamps, previously used for illuminating the 
boiler shop of Robert Napier Brothers, Govan. The 
success of this experiment resulted in a permanent 
installation, the method of illumination employed 
being by special reflectors in the ceiling of the saloon. 
At a luncheon on board to celebrate the occasion, 
“the shutters were closed and * the electric light ’ was 
used to illuminate the apartment throughout lunch, 
with the exception of a few minutes when it was turned 
out to show the marvellous difference between it and 
usual candle light.’ Concurrently, the Inman 
8.8. City of Berlin sailed from the Mersey in December, 
1890, with “* the electric light ’. throughout the whole 
of the passenger deck. A contemporary account 
warns that “‘ however well it may serve as a mast 


| head light, where no doubt it will be of great service 
- 
| in 


penetrating dense fogs and in enabling a look-out 
to be kept to a greater distance ahead, yet it will not 
be of much utility for other purposes on board ships, 
as the crew or passengers upon turning from the 
intense light into the darker nooks and passages so 
common to a ship will be very liable to confusion and 
probable accident.” 

Shortly after this, the Swan incandescent lamp 
made its appearance as a commercial proposition, 
having been installed in the Inman liner City of Rich- 
mond in 1881; and, in a catalogue issued in 1883, the 
Swan United Electric Light Company records by 
name some 25 ocean-going steamers fit by this type of 


the products obtainable. Probably the most interesting | a standard formula for calculating cost of gas pro-|lamp. The largest installation at that time was in 
test developed is also the simplest—namely, the | duction. The suitability of plant for any particular | the Cunard liner Aurania with 550 Swan lamps and 
crucible swelling test—which has since been adopted | case is dependent upon the consideration of a number | four dynamos. Opinion was at first divided as to the 


as a British Standard Test (B.S. No. 804). 
It was recognised many years ago that one of the | 
chief factors which influence the travel of the charge | 


jm @ continuous vertical retort is the extent to which 





* Presidential address to the Institute of Fuel, de-| 
livered on Thursday, October 12, 1944. Abridged. | 


used, the calorific value of the gas to be made, the | 

type of coke required, the markvt for tar, the size 

of the installation and the ground space available, the | 

requirements as to local amenities and the degree of | 

flexibility required in operation. | 
(To be continued.) 


|of factors such as the type and grade of coal to be | relative merits of single-wire systems, using hull return, 


and double-wire systems, about equal numbers of ships 
being fitted with each system. But our troubles were 





* Chairman’s address to the Installations Sectior of 
the Institution of Electrical Engineers, delivered in 
London on Thursday, October 12, 1944. Abridged. 
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LABOUR NOTES. 


“ The electric light is rapidly becoming universal on 
steamships on account of its safety, beauty and con-| Mr. Berarp, the general secretary of the United 
venience. It is, however, usually the last thing con- | Patternmakers’ Association, has an interesting note 
sidered by the designer of the ship, consequently the | on the subject of the amalgamation negotiations that 
engine and dynamo have to be put in any corner that | are in progress in his organisation’s latest T'rade Report. 
may be found for them.’’ So for more than half a| Letters relating to them have been received from 
century we have been fighting, and are still fighting, | branches, one apparently opposed to “ closer unity ” 
this hole-and-corner battle. The introduction of elec-| of any kind in the engineering industry, expressing 
tricity to ships revolutionised travel to such an extent | fear that the U.P.A. may be involved in some way or 
that, in 1890, it was stated that ocean travellers so| other. ‘ Let me again,”’ Mr. Beard writes, “‘ make the 
appreciated the advantages of a brilliantly lighted and | position quite clear. The discussion at present pro- 
cool saloon that they were refusing to take berths in | ceeding will not involve any unions in any way. It is 
oil-lighted vessels. true to say that a scheme for closer unity is being pre- 

Wood was extensively used as an insulator for | pared, and when this is completed, the whole question 
switches, fuse-boards, lampholders and other acces- | will be considered by the respective executive councils.” 
sories, and, under sea-going conditions, it is not sur- | 
prising that early troubles developed and fires resulted. | 7 . ’ 
Consequently, in March, 1890, Lloyd’s Register of | When that has been done,” Mr. Beard continues, 
Shipping issued a circular drawing attention to the |“ the scheme may be altered or rejected by each in- 
occurrence of fires through defects in fittings or in the | dividual union executive. In the case of our union, 
insulation of the wires with a view to “ obtaining the | even if the scheme is acceptable to the E.C., the final 
fullest and best information possible respecting the use | decision will rest with each individual member of the 
of the electric light for lighting vessels.” In 1891, | Association. Members should, therefore, clearly under- 
they issued their first set of rules for the use of electric | 8tand that by their attendance at the conferences, 
light on board vessels, and these were probably the | neither our E.C. nor the general membership is in any 


already beginning. In 41889, the Steam Ship reports: | 
| 











first rules or code of practice for electrical installations | Wy committed to accept this or any other scheme for 


ever issued. From this time onwards, progress was 
steady but confined mainly to lighting and domestic 
purposes. Up to 1912 or 1913, ships had been mainly 
steam-driven and had steam auxiliaries. The advent 
of the internal-combustion engine about this time 
brought in its train the necessity for motor driven 
auxiliaries, and once their convenience, efficiency and 
reliability had been proved, it was only a matter of 
time before electricity became almost indispensable in 
all classes of ships. 

The popularity of holiday cruises, in the years 
preceding the present war, served to demonstrate to 
the general public the indispensable part which elec- 
tricity now plays in every phase of life afloat. For the 
comfort and entertainment of the travelling public, 
some ultra-modern passenger ships are far in advance 
of any land installation of similar character. Having 
said this, one might well ask why, having managed so 
well in the past, there should be any qualms for the 
future. The answer must be that installations have 
grown in size and complexity, and that more skill is 
required for maintenance and operation and in the 
planning of new construction. We are daily becoming 
more and more dependent on a continuous and reliable 
supply of electricity, and it is felt that the time has 
arrived when the men who run the plant should receive 
a more complete training on a definite plan. In the 
great majority of ships, no electrician is carried and it 
devolves on one of the junior engineers to attend to 
the maintenance of electrical plant while at sea. Where 
the output is small and relatively unimportant, this 
arrangement is economical and calls for no comment, 
except to emphasise the necessity for paying greater 
attention to electrotechnology in the training of the 
engineer. 

In motorships and in those steamships having a large 
electrical load, particularly those in the passenger class, 
and in vessels having electrically-driven refrigerating 
plant, it is the practice of some, though not of all, to 
carry one or more electricians. In some of the largest 
liners, the complement of electricians may be as high 
as 25. It is a curious anomaly that no ship can sail 
without a qualified cook, but it may be electrically 
propelled and electrically steered, or ‘may have 
10,000 kW of generating plant with an even greater 
connected load and may carry 5,000 passengers entirely 
dependent on electric cooking, but none of these ships 
is required by statute to carry a qualified electrical 
engineer. Naturally, in such a ship the owners will 
see that a staff of electricians is provided, but as one 
goes down the scale to intermediate and smaller 


passenger and cargo vessels, there is much room for | 


improvement, and it is this class which presents the 
problem. 

One must not lose sight of the human element in 
these considerations. Many men become sea-going 
electricians by mere chance and not by deliberate 
planning. They have perhaps been wiremen or charge 
hands employed by the electrical contractors, with 
technical knowledge acquired during apprenticeship 
and a course of evening classes; and, knowing that 
their immediate job is finished, they often decide to 
sign articles and remain with the ship. What are their 
future prospects? Their companion engineers have 
always before them the target of a Ministry of Shipping 
(formerly Board of Trade) Certificate of Competency, 
with a constant urge to learn as much as possible 
about the engines and boilers under their charge, and 
they have their technical books for whatever leisure 
time they may enjoy; but for the electrician there is 
no such target, and no curriculum to guide him in his 
studies or to the improvement of his technical 
ability. 


| amalgamation or closer unity of unions in the engineer- 
| ing industry.” 

In September, 60 new members ofthe United 
Patternmakers’ Association were enrolled, making the 
| total membership 13,935. During the month, 283 
| members were paid sick benefit, 37 trade benefit, and 
| 648 superannuation benefit. 








| A fairly full report of the proceedings at the annual 
| meeting, in London, of the British Section of the Inter- 
} national Metalworkers’ Federation is given in the 
|latest T'rade Report of the United Patternmakers’ 
Association by Mr. Briggs, a member of the U.P.A. 
| executive council. He mentions, in the course of it, 
| that he requested the meeting to refer to the Advisory 
Committee the question of the use of plastics and their 
| development—both here and on the Continent. Mr. 
| Tanner, President of the Amalgamated Engineering 
| Union, who presided, thought that the task was much 
too big a job for them to undertake, and would almost 
make the secretary’s job a full-time one. His view 
was that this was a question to be dealt with on a 
| national basis; it might be referred to the Confedera- 
|tion of Shipbuilding and Engineering Unions. The 
meeting, Mr. Briggs added, seemed to be of that mind, 
jand the question was not further pressed. 


| The writer of the editorial notes in the October 

issue of Man and Metal devotes a good deal of space to 
an examination of the question of International Trade 
| Unionism after the war. In the course of the article 
he expresses the opinion that the weakness of the 
Movement in the past has been that it has rejected the 
principle of civic and public responsibilities and has 
| held guiltless those who should have been arraigned. 
| There cannot,”’ he says, “ be any permanent peace 
in Europe if the mass of the people who constitute 
}a nation are not expected to restrain their Govern- 
| ment from plunging into aggressive wars. Only by 

holding them responsible can the consciousness of 
| guilt be brought home, for unless there is the recogni- 
| tion that wrong has been done it is hopeless to expect 
| repentance and any change for the better.” 

















** When, therefore,”’ the writer continues, * we start 
to rebuild the international movement, let it be founded 
on the principle that a people who have the means, 
but lack the civic courage and sense of responsibility to 
restrain their Government from embarking upon an 
unnecessary and brutal war, are incapable of self- 
government. If, on the other hand, they claim that 
they are capable, then, they acquiesce in the outrage 
and must be held responsible for the crimes committed 
in their name. If we are wise, there should be a long 
period of probation before the German unions are 
invited into the international movement. ‘They must 
work their passage home.” Man and Metal is the 
journal of the Iron and Steel Trades Confederation. 





. 


There appears to be a difference of opinion between 
the Ministry of Labour and National Service and the 
Amalgamated Engineering Union on the method to be 
followed in transferring labour from war production to 
peace production. In reply to a question in the House 
of Commons last week, Mr. Bevin stated that adequate 
steps would be taken to prevent the change being 
accomplished by transferring skilled workers and 
leaving dilutees at work. Outside official circles, it 





(To be continued.) 


was assumed that at a meeting with the Minister on 


October 4 the representatives of the A.E.U. had only 
asked for the discharge of dilutees and the retention 
of skilled men. In a statement issued last week, the 
executive council say that such an assumption is a 
distortion of the facts. 





They insist, however, that while the present restric- 
tions on a worker's freedom continue, a redundant 
worker must be treated not as “ unemployed” to be 
paid the “ dole ” of 24s. a week, but as a worker tem- 
porarily displaced and paid the guaranteed wage as 
provided in the Essential Work Orders. They have, it 
is stated, impressed on the Minister that industrial 
agreements, voluntarily entered into, must be fully 
honoured, but they are anxious to co-operate in devising 
means to ensure the minimum of dislocation. Negotia- 
tions on the subject continue. 





An appeal by Messrs. Switchgear and Cowans, 
Limited, of Old Trafford, against a decision of Manches- 
ter Quarter Sessions affirming the conviction for an 
offence under the Essential Work Order in failing to 
re-instate a workman dismissed for misconduct, was 
discussed by a King’s Bench Divisional Court on 
Thursday last week. It was stated that the local 
appeal board found that the dismissal was not justified 
and a direction was given that the man, a multi- 
spindle driller, should be re-instated. Though there 
was work available for him his employers gave him no 
work to do, but paid him full wages. 





The Lord Chief Justice said that the Quarter Sessions 
was right in deciding that they were not entitled to 
inquire into the question whether the dismissal was 
justified or whether by giving work to the man the 
firm would be impairing production. The question for 
them was whether the order for re-instatement had 
been obeyed, and, on that, a correct conclusion had been 
reached. 





Addressing the annual conference of the Communist 
Party of Great Britain—which was held in London last 
week-end—Mr. Pollitt, the general secretary, said that 
the Party was not going into the Labour Party by any 
back-door. They were fighting to win affiliation as a 
Party that had a definite contribution to make. The 
conference adopted a resolution demanding public 
ownership of the land, banks, coal, power, transport, 
and steel, and State control of finance, investment, and 
foreign trade. The resolution also advocated increases 
in wages, reduction of hours, extension of social service, 
electoral reform and the establishment of Scottish and 
Welsh Parliaments. 


The September issue of the International Labour 
Offices Review contains an exhaustive article on “ The 
General Mobilisation of Women in Germany.” The 
author says that of all belligerent countries, Germany 
makes the most extensive use of the compulsory 
recruitment of female labour. While in Great Britain, 
a woman with one child under 14 years, living with her, 
is not called up, in Germany, to be exempt a woman 
must have the care of two children under 14 years, 
or one child under six. 





But, in spite of that, the writer continues, and in 
spite of the fact that the Chancellor himself has said 
that “ millions of women and girls are replacing men 
in the Army,” in what he called the “ home front,” the 
authorities still insist that their object remains the 
same—to take German women out of the factory. In 
their opinion, the work being done by women gives 
them no rights for the future; “ compulsory work ” 
and the “ right to work ” are not complementary terms, 
and after the war compulsory work will disappear 
without leaving to German women any counterpart in 
rights. 





Addressing this year’s annual conference of the South 
African Trades and Labour Council, General Smuts 
said that as industry continued to expand after the 
war, the coming of African labour into industry would 
increase rapidly, and naturally, the question of native 
trade unions would arise. He hoped that justice would 
be done to the natives in that matter, and that they 
would be helped in their movement forward. But “ we 
must proceed cautiously,” he added,‘ wisely, and experi- 
mentally, watching developments and encouraging good 
efforts, and, as the people became ripe for change, accord 
them the rights to which they are entitled.” They should 
keep an open mind on the question and be guided by 
circumstances. Mr. J. A. Downes, who was re-elected 
President of the Council, also referred to the subject. 
“ A matter of serious importance” he said, ‘‘ was the 
renewed attempt by certain elements to divide the 





trade union movement on racial lines.” 
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INFLUENCE OF MELTING CONDI- 
TIONS ON STEEL CASTINGS.* 
By H. T. Prormeros, B.Sc. 


Tue object of this investigation was to determine, 
as far as possible, the factor or factors which, during 
the various steps in the production of a steel casting, 
had the most decided influence on the mechanical 
properties of the final product. Forty-eight test 
heats were made under various conditions of manu- 
facture, each heat providing three clover-leaf test 
bars from which the subsequent mechanical test- 
pieces, micro- and macro-specimens, etc., were obtained, 
The percentages of carbon in the 48 heats ranged from 
0-15 to 0-31; those of silicon from 0-17 to 0-52; 
those of manganese from 0-55 to 1-20; those of 
sulphur from 0-007 to 0-073; those of phosphorus 
from 0-016 to 0-059; those of chromium from a trace 
to 0-20; and those of nickel from nil to 0-59. The 
form of test bar is shown in Fig. 1, on this page. Each 





of the three “leaves” of the test bar were cut off 
longitudinally and the central portions used for test- 
pieces. Tensile test-pieces were machined from two | 
of the leaves and an Izod test-piece from the remaining | 
one. For each heat all the available data, such as 
the method of manufacture, melting and casting 
temperatures, final deoxidation additions, etc., were | 
recorded. The steels were made in the basic high- 
frequency and acid high-frequency furnaces, denoted | 
below as B.H.F. and A.H.F., the basic electric are | 
(Greaves-Etchells) and acid electric are (B.E.A. (G.E.), | 
and A.E.A., respectively), and the acid open hearth 
(A.0.H.), and Tropenas converter (T.C.). They were | 
tested in the as-cast, the annealed and the normalised | 
and tempered conditions, each test being done in | 
duplicate. Every steel was examined microscopically | 
and photographed in all three conditions, as follows : | 
(1) Polished; unetched. x 50. (2) As cast; etched. 
x 50; x 500. (3) Annealed; etched. x 50; 500. 
(4) Normalised and tempered ; etched. x 50; x 500.| 
In addition, a macro-etching of the cross-section of | 
one clover-leaf test-piece from each heat was examined | 
and photographed. In all, 432 test-pieces were pre- | 
pared and tested, 192 micro-specimens were cut and 
polished and 366 photographs were taken and 48) 
macro-etchings were prepared and photographed. 

Considering the steels as a whole, without for the | 
moment taking into consideration any variation what- 
ever, the first and perhaps only noticeable fact was | 
that the maximum tensile stress seemed to be the most 
constant measure of quality—in other words, the pro- 
perty which seems to be least affected by variations in 
the deoxidation method or process, or by the influence 
of any factors, whatever they might be, is the maximum 
stress. Although there is a range from 27-2 tons 
per square inch for El (a B.H.F. steel) to 39-5 tons | 
per square inch for Bll (an A.E.A. steel), it was 
evident, without a detailed analysis of the figures, | 
that the maximum stress was constant at round about 
32 tons to 33 tons per square inch. With regard to 
El and B11 it was further noticeable that, with only 
very few exceptions, these two steels also represent 
the extremes in carbon content. Included in the 
lowest-carbon content group with El (carbon 0-18 per 
cent.) are No. 112 (carbon 0-15 per cent.) and No. 55 
(carbon 0-18 per cent.), both of which are T.C. steels, 
and in the highest-carbon-content group with B11 


TABLE I.—Jncrease in Maximum Stress with Increase in 
Carbon Content. | 





Maximum Stress 
(Average). 
Tons per sq. in. 





Carbon Number — 
Group. ‘ f . 
P Per cent. | Steels. Normal- 
An | ised 
| As-Cast aoe | one 
nealed. Tem- 
pered. 
= ae — — ou 
A Below 0-2 5 29-2 | 29-5 31-0 
B 0-20-0-23 16 31-3 30-9 31-8 
c 0-24-0-26 21 35-8 33-4 33-7 
D Over 0-26 6 35-6 34-0 35-3 





(carbon 0-27 per cent.) are BOI6 (carbon 0-28 per | 
cent.), an A.O.H. steel, and LI (carbon 0-31 per cent.), 
a T.C. steel. 

A graphical representation of the results only con- 
firms existing knowledge, namely, that an increase 
in maximum stress is expected with an increase in | 
carbon content. When the steels are arranged accord- 
ing to their carbon contents the average maximum- 
stress figures in Table I are obtained. These show a 








* Paper entitled “‘ The Influence of Melting Conditions 
on the Physical Properties of Steel Castings,”’ published | 
by authority of the Steel Castings Research Committee, | 
submitted to the Iron and Steel Institute for written | 
Abridged. 


discussion. 


gradual increase in maximum stress with increasing 
carbon content. The maximum stress, because of its 
only slight variation in value from one steel to another, 
which variations can be attributed quite legitimately 
to variations in composition only, will not give much 
indication of the quality of the different steels. A 
better criterion of quality will probably be the impact 
value, the reduction of area or the elongation. For 
this purpose the steels were again grouped according 
to their carbon contents as indicated in Table I. In 


groups A and L there are so few steels that for the | 


moment they will be ignored. In group B (carbon 
0-20 per cent. to 0-23 per cent.) for a maximum stress 
of 31 tons per square inch an Izod value of 14 ft.-lb. 
can quite reasonably be expected. These figures are 
the averages after ignoring abnormally high values or 
abnormally low ones due to obvious defects such as 
blow-holes, etc. 
it is reasonable to assume that the Izod figure is in- 
versely proportional to the maximum stress. Thus, 


Over this small range of composition | 


of area. The maximum stress is not affected to the 
same extent. Classification of the steels according to 
their reduction of area or elongation gave similar 
results as when using the Izod value except that a 
larger number of steels were classed as inferior in each 
case. It was noted, however, that unsoundness has 
a much greater influence on the elongation and reduc- 
tion of area. 

Except for a matter of about six steels, all those 
examined were given one of three final deoxidation 
treatments. These were referred to as deoxidation 
methods Nos. 1, 2 or 3; in method No. 1, 6 oz. and 
in method No. 2, 24 oz. of aluminium per ton were 
added and in method No. 3, 8 oz. of calcium-silicon- 
manganese per ton were used. It must be pointed out 
that these treatments were final ladle deoxidations 
and were additional to the general or bath deoxidation 
technique as practised by each manufacturer. To 
| determine whether the final deoxidation method had 
any effect on the mechanical properties the 42 steels 





by using the ratio of the maximum stress to the Izod | were divided into three groups, indicated in Table II 


value given by these average figures the expected Izod 
value for any maximum stress can be calculated. After 


io groups No. 1, No. 2 and No. 3 according to the 
method of deoxidation. An examination of the 


thus adjusting for tenacity, the Izod figure obtained | results for any particular test gave the impression that 

















Fie. 1. Crover-Lear Test Bar. 
on actual test for each steel will be a measure of ite 
quality, the latter being expressed as a positive or 
negative value, i.e., the difference between the ex- 
pected and actual results. Those steels with a minus 
value of more than 4 were classed as inferior, those 
with a value between — 4 and + 4 as normal and 
those with a value greater than + 4 as superior. 

Of the ten steels classified as inferior, seven were 


the deoxidation method has no influence whatever on 
the mechanical properties. In any condition there 


| are very high and very low results for the yield point, 





| 
| 


inferior in all conditions, i.c., whether as-cast, annealed | 


or normalised and tempered. It appears, therefore, 
that the factor influencing the as-cast quality persists 
after heat treatment. In an attempt to determine 
this factor, all the steels were grouped according to 


their quality and all relevant data, like condition of the 


test-piece,- sulphur and phosphorus contents, casting 
temperature, deoxidation method, etc., were included. 


This revealed that all the steels with a combined | 


sulphur and phosphorus content of over 0-09 per cent. | 


were inferior in all conditions, and those with a lower 


combined sulphur and phosphorus content that were | 
inferior showed signs of unsoundness either as blow- | 


holes or as porosity. All the steels with a total sulphur 
and phosphorus content over 0-09 per cent. were 
inferior whether sound or unsound, and those in the 
lower sulphur and phosphorus group found to be in- 


| values for methods Nos. 1, 
| 13-4 ft.-lb., 14-8 ft.-Ib. and 11-4 ft.-lb., which indicates 


maximum stress, reduction of area, elongation and 
Izod value, regardless of the method used. By group- 
ing the steels as indicated in Table II a comparison of 
the average results of the mechanical tests between 


| each sub-group can be made. 


The grand average is the average of the particular 
test for all the steels including the BO (A.O.H. steels) 
and E.A. (T.C. steels) series, which were not finally 
deoxidised by methods Nos. 1, 2 or 3. A comparison 


| of the figures does not enable any convincing state- 


ment to be made regarding the effect of the deoxidation 
method. The differences in value of any particular 
test, with the exception of the impact, are too small 
to indicate that one method is better than another, 
particularly in the as-cast condition ; here the impact 
2 and 3, respectively, are 


practically no difference between methods Nos. | and 2 





TABLE IIl.—-Average Mechanical-Test Results when the 
Steels are Grouped according to the Method of Deoxidation 
Used. 

| | Deoxidation Method 
Averages 
Mechanical | Grand | a at 
Property. | Average.) ——_—_—__——— 
| No.1. | No.2. | No.3. 
! — 
As-Caat. 
Yield pt. Tons per sq. in. } ih | 17-1 18-2 | 19-0 
Max. str. Tons per sq. in 32-9 32-3 | 33-0 33-4 
Red. of Area. Per cent 31-1 33-9 29-5 | 30-8 
Elong. on2in. Per cent.| 23-3 25-6 22-9 | 21-6 
Izod Value. Ft.-Ib. -| 13-5 13-4 14-8 1l-4 
Annealed 
Yield pt. Tons per sq. in 18-7 18-1 19-3 18-6 
Max. str. Tons per sq. in 32-2 | 31-5 32-2 | 32-8 
Red. of Area. Per cent 42-9 44-1 42-7 42-0 
Elong. on 2in. Per cent 29-3 30-4 29-5 | 27-7 
Izod Value. Ft.-Ib. | 25-0 24-0 31-6 16-0 
Normalised and Tempered. 

Yield pt. Tons per sq. in. 20-6 » 19-5 2i-@ | 2-4 
Max. str. Tons persq.in. | 33-1 | 32-4 33-3 33-6 
Red. of Area.- Per cent 47-8 48-4 46-4 49-5 
Elong.on 2in. Per cent 30-5 31-4 | 30-1 30-0 
Izod Value. Ft.-Ib 35-5 | 35-3 38-0 31-9 





although No. 2 can be stated to give better impact 
results than No. 3. In both the annealed and the 
normalised and tempered conditions, however, there 
is a definite indication that method No. 2 gives better 
impact values than either No. 1 or No. 3. 

It is not to be expected, however, that final ladle 
deoxidation would have a pronounced effect on the 
quality of the steel. What is far more important is 
the general bath deoxidation technique. Additions of 
6 oz. or 24 oz. of aluminium per ton of steel will not 
have the same effect on a badly oxidised steel as on 
one that is completely deoxidised. The behaviour of 
| the fina] deoxidant will depend to a large extent on the 
degree of oxidation of the steel before the addition is 
made. There are a number of instances among the 
42 casts examined where the addition of 24 oz. of 
aluminium per ton of steel did not produce a steel 
| absolutely free from blow-holes, whereas some of the 
| steels with the smaller amount of aluminium per ton 


ferior invariably showed signs of unsoundness in one | are quite free from blow-holes and vice versa. 


or more of the test-pieces. 


| Closely allied with the deoxidation technique is the 


How unsoundness will affect the mechanical results | nature and distribution of the non-metallic inclusions. 


depends to some extent on its location. Some test- 
pieces that are blown only in the head give quite good 
results, while others with perhaps only one blow- 
hole in the parallel portion give a low result. This 
applies particularly to the elongation and reduction 








Every steel was examined in the as-cast condition, 
polished and unetched, to obtain information on the 
distribution of the inclusions. No attempt was made 
|to ascertain their actual composition. Microphoto- 
|graphs of the unetched specimens were taken at a 
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Fic. 4. FratuRELEss STRUCTURE. 


magnification of 50 and revealed two distinct types, | sulphur and phosphorus content, however, is relatively | and normalised and tempered conditions, however, the 


namely, inclusions randomly distributed and those 
distributed around the grain boundaries. No definite 
reasons for the different forms of inclusions are evident 
from the data provided. Both types are common to 
both acid and basic steels. Al, A2 and A3, comprising 
one series of casts, all show the grain-boundary type, 


as do El, E2 and E3, all of which are B.H.F. steels. | 


DI and D3, however, are also B.H.F. steels and show 
the random type of inclusion distribution. On the 
other hand, of the nine B.E.A. steels, in eight the 
distribution is definitely random, while in the other 
it is doubtful. In the T.C. steels the distribution types 
are about equally divided. 

The melting, tapping and casting temperatures also 
do not appear to influence the distribution. All the 
casting temperatures, with six exceptions, were mea- 
sured with an optical pyrometer. Steels cast at 
temperatures from 1,385 deg. to 1,500 deg. C. have the 
grain-boundary type of inclusions, but quite a number 
of steels cast at the same temperatures show the 
random type. Similar remarks apply to the melting 
temperatures. What will determine the distribution 
of the inclusions is not the melting or casting tempera- 
ture of the steel, but the composition and solidification 
temperature of the inclusions themselves. If they are 
of a low melting point they remain molten after the 
commencement of solidification of the steel itself, and, 
being the last constituent to solidify, they will be 
located in the grain boundaries of the steel. The only 
factor which will determine the actual melting point 
of the inclusions is their composition, and this depends 
on the chemical reactions occurring in the bath of steel 
during manufacture and as a result of the general 
deoxidation technique. 

An examination of the data regarding slags and 
general deoxidation technique failed to provide any 


| low. 


jare concerned, the total sulphur and phosphorus 


content has a greater influence than the nature of the 
inclusions. Similar conclusions are arrived at when the 
reduction of area and the elongation are considered in 
| the same manner. 

The temperatures recorded by the suppliers of the 
steels were the tapping temperatures, temperature of 
the steel in the ladle, casting temperature and in some 
cases maximum temperature reached during melting. 
| Practically all the casting temperatures were taken 
| with an optical pyrometer and cannot be considered 
| very reliable. The variations in optical-pyrometer 
temperatures are considerable under the best of circum- 
stances, and the unreliability is further aggravated by 
the fact that the steels came from seven different 
|sources. All attempts to correlate the mechanical 
properties with tapping temperatures, ladle tempera- 
tures or casting temperatures met with no success. It 
is probably true to say that the influence of other 
factors is far more pronounced and annuls any influence 
that these temperatures may have. 

The DT (A.H.F.) series was specially prepared to 
investigate any effect that melting or casting tempera- 
ture might have when the influence of other factors 
like the bath and final deoxidation, process of manu- 
facture, composition, etc., is eliminated as far as 
possible. The six tests involved were obtained from 
three heats. One heat supplied test-pieces marked DT3, 
DT4, DT5 and DT6, the only variant being the casting 
temperature. The steel was made in an acid high- 
frequency furnace and the maximum temperature 
recorded was a little over 1,690 deg. C. The test bars 
were cast from the same ladle of metal at suitable 
intervals, giving a range of casting temperature from 
1,500 deg. to 1,620 deg. C., and the temperatures were 








indication of what to anticipate with regard to the 
nature of the inclusions in the final steel. Actually, 
this is to be expected, because no data are provided 
with respect to the temperature of the bath when the 
additions of such ingredients as lime, ferro-manganese, 
ferro-silicon, etc., were made, or the time for which the 
various reactants were in contact—two only of the 
various factors which must have some effect on the 
final products of reaction. There is no connection 
between the percentage of non-metallics, such as 
sulphur and phosphorus, elements like manganese in 
the final steel and the type of inclusions obtained, as 
the selected examples, given in Table ITI, show. 





TABLE III.—Types of Inclusions in Steels. 

Steel Process. | Sulphur Phos- Inclusions 

a ] phorus . 
| | Per cent Per cent. | | 
E2 B.H.F. 0-031 0-023 Grain-boundary 
we | T.C. | 0-045 0-06 | Random | 
E3 | B.H.F. 0-036 0-026 | Grain-boundary | 
DT A.H.F. 0-036 0-026 | Random | 


j | } ! 
| | 


It is significant, however, that all the steels classified 
as inferior in all conditions are included in the group | 
having grain-boundary inclusions, with the exception | 
of EA2 and W6, both T.C. steels, and both of which | 
are badly blown. What, then, is the deciding factor | 

the total sulphur and phosphorus percentage or | 
grain-boundary inclusions ? Considering those steels 
which are sound and have grain-boundary inclusions, 
it is found that they give normal or superior results 
despite their grain-boundary inclusions. Their tota| | 








taken with an immersion pyrometer. The results of 
mechanical tests are given in Table IV. The yield 


TABLE IV.—Mechanical-Test Resulis of Steels Cast at 
Various Temperatures. 





| j 
Yield 











Max. . 
Test. | Casting | Point | Stress | fine i a7 | Irod 
ang | Lemp. Tons Tons ! > | ee | Value. 
Plece.| Deg. ( per eT Per | Per | Ft.4b 
| dead ; . ; cent. cent. ee 
Sq. In. 8q. In. | 
| 

As Cast. 
DT3; 1,620 17-4 31-9 31-0 23-3 15-0 
DT4 1,580 17-5 | 32-3 35-0 26-5 | 2-0 
DT5 | 1,535 18-2 31-8 28-5 22-0 18-0 
DT6 1,500 18-2 31-8 | 25-5 23-0 15-0 

Annealed. 
DT3| 1,620 |; 18-6 31-2 44-0 31-3 32-0 
DT4| 1,580 | 18-7 | 31-1 45-5 | 31-8 | 31-0 
DT5 1,535 | 18-0 31-0 43-5 29-0 29-0 
DT6| 1,500 | 17-8 30-8 38-0 29-3 | 27-0 

Normalised and Tempered. % 

DT3 | 1,620 20-9 |; 32-8 45-0 | 31-5 39-0 
DT4| 1,580 19-8 32-0 48-5 31-8 | 36-0 
DT5 1,535 19-3 31-8 42-0 | 290-5 36-0 
DT6| 1,500 | 21-6 32-2 38-0 | 27-5 | 33-0 








point and maximum stress do not appear to be affected 
by the casting temperature in the as-cast, the annealed, 
or the normalised and tempered condition. The 
ductility, as measured by the reduction of area and 
elongation, is at a maximum in all conditions with a 
casting temperature of 1,580 deg. C. In the annealed 





It appears, therefore, that, so far as impact values differences in the reduction of area and elongation 


between test bars cast at 1,580 deg. and 1,620 deg. C. 
are too small to be decisive. 

With regard to the impact values, except in the 
| as-cast condition, the higher casting temperature gives 
the best results. The increase in impact value is 
gradual with increasing casting temperature, and is 
only from 5 ft.-lb. to 6 ft.-Ib. for a rise of 120 deg. C. 
The same remark also applies to the reduction of area 
and elongation, so that it can be safely stated that for 
all practical purposes, especially when the effects of 
other variants are not controlled, the casting tempera- 
ture is not important when considering only mechanical 
properties. From this same series three tests with 
varying melting temperatures were obtained, namely, 
DT1, DT2 an DT6, with the following maximum 
temperatures : DT1, 1,575 deg. C. ; DT2, 1,640 deg. C. ; 
DT6, 1,690 deg. C. The test results for DT2, melted 
at the intermediate temperature, were found to be 
inferior in all conditions and those from the steel 
melted at the lowest temperature, i.e, DT1, were 
superior in all conditions. It is extremely unlikely, 
however, that this is due to the melting temperature, 
especially when it is pointed out that DT1 is the steel 
with the lowest combined ss and phosphorus 
content (0-062 per cent.), and DT2 that with the 
highest (0-073 per cent.); the latter steel also gave 
the lowest mechanical-test results, despite its higher 
carbon content (0-26 per cent., as compared with 
0-22 per cent.). Further, the only known variant to 
be controlled was the final deoxidation method, because 
steels DT1, DT2 and DT6 were obtained from different 
melts. 

The grain size of each steel was determined by the 
standard McQuaid-Ehn method, namely, carburising 
the specimen at 927 deg. C. for 6 hours, polishing and 
etching in boiling alkaline sodium picrate. The grain 
size varies from as many as 100 grains per square inch 
to as few as 3 grains per square inch at a magnification 
of 100. Graphs plotting the various temperatures, 
composition, etc., against grain size do not indicate 
what the important factor controlling grain size is 
except the aluminium addition, which is the accepted 
medium for grain-size control. The finer-grained steels 
| are those which were deoxidised with 24 oz. of alu- 
| minium per ton. This is evident from Table V, where, 





| 
TABLE V.—Variation in Grain Size according to 
Method of Deoxidation. 




















| 
eeit. Grains per sq. in. at 100 Diameters. 
dation 
Method. 

| = Actual Counts. Average. 
No. 1 9, 7, 22, 43, 10, 51, 6, 23, 19, 23, 20, 18 | 21 
No. 24 | 28; 52, 98, 60, 32, 64, 47, 46, 58, 100, 35, o- 
artes 52, 62, 46, 67, 67, 46, 69 i} ” 
No. 3 3, 5, 6, 12, 14, 6, 5, 3, 15, 17, 7, 15 | 9 


| except in one instance, all steels deoxidised with the 
| larger amount of aluminium have over 30 grains per 
| square inch at a magnification of 100. In the group 
| deoxidised with 6 oz. of aluminium per ton only two 
| steels, B7 (B.E.A., G.E.) and Al (B.H.F.) have a 
grain size of over 30 per square inch. No reason for 
these exceptions is apparent from the data provided, 
but it must be pointed out that in all these steels no 
attempt was made at grain-size control. The mere 
addition of aluminium, without paying attention to the 
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general deoxidation technique, 
not produce a predetermined grain size. 


As is indicated in the section above dealing with the 
deoxidation method, this grain-refining effect of alu- 
minium has its influence on the mechanical properties, 


particularly on the impact value, which is evident from 
Table VI. 














TABLE VI.—Variation in Impact Values with Grain 
Size. 

Average Izod Value. Ft.-Ib. 
Deoxi- Grains per ¥ 
dation sq. in. at 100 Normal- 
Method. Diameters. As-Cast. | Annealed. | —o 

} | pered 
as | 

No. 1 ° 21 13-4 | 24-0 35-3 
No.2 . 57 14-8 | 31-6 38-0 
No.3 . ” 11-4 | 16-0 31-9 
Cross-sections of the clover-leaf test bars were 


polished and etched for 20 minutes in a boiling solu- 
tion of 50 per cent. hydrochloric acid. Three typical 
examples of the resulting macrostructures are illustrated 
on page 359, Fig. 2, showing a coarse columnar struc- 
ture, Fig. 3 a fine columnar structure, and Fig. 4 
a featureless structure. Why steels of practically 
the same composition should solidify in such different 
and distinct patterns is not readily apparent. From 
what is known about the mode of solidification of 
steel, the final macrostructure is controlled princi- 
pally by the temperature gradients existing in the 
steel at the moment of commencement of solidification. 
A steep temperature gradient would induce a columnar 
structure, while a flat temperature gradient would 
indicate a more uniform rate of cooling from the inside 
to the outside of the mass of metal and hence give an 
equi-axed structure. The principal factors determining 
the temperature gradient are the conductivity of the 
mould material, the mass of the molten metal and the 
casting temperature. An alteration to any one factor 
can upset the influence of the other two. The influence 
of the casting temperature, for example, is unpredict- 
able without a specific knowledge of the conductivity 
of the mould; nor does a high casting temperature 
necessarily mean a steep temperature gradient or a 
rapid non-uniform rate of cooling. For a given mass 
of steel, the higher the casting temperature, the greater 
is the quantity of heat to be absorbed and dissipated 
by the mould material. Moulding sands are notoriously 
bad conductors of heat, which, therefore, is not dissi- 
pated to the atmosphere, but is accumulated in the 
mass Of steel itself. This tends to flatten the tempera- 
ture gradient and give a more uniform rate of cooling. 
Thus an equi-axed structure is quite possible even with 
a high casting temperature. With a somewhat lower 
casting temperature the heat may be dissipated at a 
sufficient rate to set up a more or less steep temperature 
gradient in the mass, thus producing a columnar 
structure. With very low casting temperatures only 
an equi-axed structure is possible. 
(To be continued.) 








THE ASSOCIATION OF CONSULTING ENGINEERS.— We 
are informed by Mr. Edward W. Baynes, C.B.E.. secre- 
tary of the Association of Consulting Engineers, 36, 
Victoria-street, Westminster, 8.W.1, that all corporate 
members of the Institutions of Civil, Mechanical and 
Electrical Engineers, and of the Institution of Civil 
Engineers of Ireland, are now eligible for election to 
membership of the Association, provided that they are 
otherwise qualified. Hitherto, although all corporate 
members of the Institution of Civil Engineers were 
admissible, associate-members of the other institutions 
were not. The other qualifications for membership of 
the Association remain unaltered. 

ELecTRIic LOCOMOTIVES FOR BRaAziL.—The metre- 
gauge Sorocabana Railway, now reported by Railway 
Age to be in process of electrification between Siéo Paulo 
and Santo Antonio, will be operating passenger trains at 
a scheduled speed of 35 m.p.h., and other trains at a 
scheduled speed of 30 m.p.h., by means of 20 specially 
designed electric locomotives of the 
current type, fitted with pantographs for current collec- 
tion. Ten of these locomotives are being supplied by the 
Westinghouse Electric and 
and the remaining ten by the General Electric Company. 
The motors, which have a continuous combined rating 
of 1,910 h.p., are wound for a maximum of 1,500 volts 
each. At starting, the six motors with which each loco- 
motive is fitted are connected in series ; an intermediate 
connection provides for two series groups of three each, 


and the normal running connection is with three series | 


groups of two each. The railway has numerous steep 
gradients and the locomotives are therefore equipped for 
regenerative braking. 


temperature, etc., does 


3,000-volt direct- | 


Manufacturing Company, | 
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AGRICULTURAL APPLIANCES. 


| §60,239. Potato-Digging Machine. David Brown 
Tractors, Limited, of Meltham, and A. E. Smith, of 
Meltham. (4 Figs.) September 25, 1942.—The in- 


| vention is a potato-digging machine of the type employing | 
a rotating tined spinner which is adapted to throw the | 


soil and tubers from a row either against a screen or 
into the path of a second rotating tined spinner by which 
the tubers are separated from the soil and deposited in 
a row parallel to the line of travel of the machine. The 
latter is to be hitched behind a tractor, a flexible drive 


connection being made between the rotating spinner or | 


spinners and a power take-off shaft on the tractor. 
The shaft a from which the spinner or spinners of the 


implement are driven, is driven directly from the power | 


take-off shaft of a tractor through a bevel two-stage 
or double-reduction gearing in which a bevel pinion ¢ on 


the power take-off shaft meshes with a bevel wheel on | 














(560,739) 


the back shaft and a bevel pinion ¢ on the back shaft 
meshes with a bevel wheel on the spinner shaft g. If 
two spinners are employed the 
spinner is also driven by means of a bevel wheel on its 
shaft meshing with a second bevel pinion on the back 
shaft. A slip clutch is provided between the machine 
and the power take-off shaft of the tractor and com- 
prises a square shaft A universally connected with the 
power take-off shaft and sliding through an opening in 
a member i which is universally jointed at i’ to the 
back shaft a. The shaft A carries an enlargement A’ 
between which and the member i there is confined a 
spring j. A collar m sliding on the shaft A has a serrated 


face which is normally held, by the action of the spring /, | 


in engagement with a serrated face on a part i? asso- 
ciated with the member i. In the event of an overload 
being imposed on the back shaft a the spring j yields and 
permits the collar m to be forced away from the part i’, 
| so that transmission of power to the back shaft ceases. 
| ( Accepted March 27, 1944.) 


| 
TEXTILE MACHINERY. 


| 560,330. Loom. 
Whitwick, and J. Webster, of Whitwick. (8 Figs.) 
September 28, 1942.—The invention is a weaving loom 
and its object is to effect such improvements in the 
looms that their production is increased. The loom 
illustrated is of the type in which a batten or sley 10 
carrying one or more reeds 11 is oscillated about a 
pivot 12 to and from the fell F in beating-up, 


either by a crank and connecting rod or through a cam. 
The batten 10 also carries a shuttle race along which the 
shuttle 116 is thrown to-and-fro by mechanism operated 
| from the half-speed shaft 20. The picking mechanism 
is arranged so that the shuttle 116 makes two complete 
picking movements between successive advances of the 


second or auxiliary | 


H. Seal and Company, Limited, of | 


such | 
oscillatory movements being derived from a main shaft 13 





batten 10 towards the fell F ; that is to say, the shuttle 
116 travels from one edge of the band of warps to the 
other edge and back again, and, furthermore, shedding 
takes place between successive picks of the shuttle. The 
shuttle is driven by a cam 21 on the half-speed shaft 29 
and having two lobes instead of one. If the batten is 
| oscillated by a cam this cam is designed so as to cause 
| the batten to pause in the rearward position while the 
| shuttle makes its two picks. The arrangement is such 
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that after beating up the batten commences to retire. 
| the shuttle passes through the shed in one direction, a 
| fresh shed is made, the shuttle passes through in the 
reverse direction, a second shed is made, and the batten 
swings forward and beats up the two picks thus inserted 
The first inserted pick of weft may be held forward or 
partly beaten up by a comb operated independently of 
the reed. The sheds are made by a suitable arrang 
ment of healds operated from a dobby or tappets. Th« 
set of healds | is raised and lowered during eac a revolu 
tion of the main shaft 13 by means of a cam 22 having 


two lobes operating a treadle or lever 23, which is 
;}connected to the healds 1 in known manner. The 
cams 21 and 22 are formed in their faces with cam 


grooves to accommodate cam followers 24 and 25 for 
operating the shuttle 116 and the set of healds 1. (Accepted 


March 30, 1944.) 


MISCELLANEOUS. 


560,360. Mounting Frame for Instruments. Miles 
Aircraft, Limited, of Reading, and A. Deacon, of Reading. 
(2 Figs.) December 8, 1942.—In instruments such as 
gyroscope units in automatic pilots and turn indicators 
for aircraft, it is usual to mount the gyroscope in gimbals 
which usually are cast. The object of the present inven 
tion is to improve the construction of such frames. A 
gyroscope gimbal is built up of light metal stampings 
two stamped rings 1 being located concentrically 
axially spaced relationship by spacer blocks 2 of light 
metal. The rings 1 are flat, not only because flat rings 
are easy to produce and to assemble, 
such construction lends itself particularly well for the 


but also because 


pae 








attachment of accessories, such as electric contacts, 
earth connector plates, balance weights, connection with 
associated mechanism, and for co-operation with the 
|spacer blocks. The rings are secured to the spacer 
blocks by bolts. Each spacer block 2 is bored and 
|internally screw-threaded, as at 4, to receive an exter- 
nally screw-threaded bearing housing, and is slit on one 
side of the axis of the boring only, at 5, to render the block 
sufficiently resilient to enable the screw threads on the 
block to be drawn firmly into frictional locking engage- 
ment with the screw threads on the associated bearing 
housing, the screw-threaded inter-engagement of the 
| parts enabling the bearing housings to be adjusted in an 
axial direction after the bolt 3a has been slackened off. 
| To avoid over stressing the material of the block opposite 
the slit 5, a shim of the appropriate thickness is inserted 
|jn the slit. (Accepted March 31, 1944.) 
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A CHINA FLAGSHIP.* 


By EncIneer Captain Epcar C. SMITH, 
O.B.E., R.N. 


(Continued from page 303.) 


service as one of the greatest exponents of the art | and had his personal servant. Often he looked as 
of sailing ships and boats; yet, in spite of this, | if he had just walked out of Gieve’s, whereas, I am 
| after his experiences as a captain in the Detached | afraid, some of us were beginning to look a bit 
| Squadron of 1882, he told his brother officers plainly | bedraggled. Both afloat and ashore, he displayed 
that sending steamers, which sailed badly, to make | those powers of quick decision and that fearlessness 
| long passages under sail was against the spirit of | for which he became famous. I only once knew 
| the age, while junior officers would be better em-| him in any way taken aback, and then the circum- 


In the days of the Barfleur, when that champion | ployed studying steam, engineering, shipbuilding, | stances were exceptional. On the night of July 7, 


of the lower deck, Lionel Yexley (1862-1933), was | electricity, and such like. 


He wielded a delicate | 1900, I sat up with Midshipman Esdaile (seated on 


editing The Bluejacket and The Fleet, a series of | brush, and a vigorous and sometimes pungent pen, | the deck, the third from the right, in Fig. 4), who had 
“ Logs” of ships were written by petty officers and | and when not painting was always writing books, | been badly wounded. He was lying in the card room 
others, giving accounts of the doings of the ships | articles and letters, some signed, some unsigned. | of the Tientsin Club. Next evening I again went to 


during their commissions. To those who served 
40 years ago, these books recall many half-forgotten 
events. The Barfleur did not figure in the series, 
but a small volume was written on her activities in 
North China in 1900. In what follows here, I have 
attempted to touch upon the work she did through- 
out 1898-1901 ; but, the ship having been described 
already, it may be appropriate first to say some- 
thing of the officers I served with: Including mid- 
shipmen and warrant officers, there were usually 
about 50 of us borne on her books, but double that 


Though in 1882 he saw the kind of knowledge that | the Club, but there was nothing I could do. “‘ Would 
naval officers should possess, he was dead against |I find the Commander and tell him Esdaile was 
the Selborne-Fisher Scheme ; and, though he thought dead?” I met Beatty not far away, coming to 
very highly of the older engineers, who often had | inquire. He had not fully recovered from his own 
little to do, he was a die-hard conservative when | wound, but was back at duty. I gave him my 
|engineers were the hardest worked officers in a| message as best I could; he said nothing, appeared 
ship. As a controversialist he was, as he said, | stunned, turned away, and for a moment I thought 
often “agin the Government,” and suffered for | he would fall. Esdaile, one of the nicest of boys, 
it. It was only on the China station that he flew|had been his “doggie.” Beatty’s successor as 
his flag. In his memoirs, he does not say why his|Commander was Cecil S. Hickley, who, as a 


choice fell on Captain Colville, but it is easy enough | retired vice-admiral, was president of the R.N. and 








number served in her for shorter or longer periods, |to understand why the latter chose Commander | R.M. Cricket Club. He had played for Somerset, 








Fie. 4. 


and very few of us were in her for the whole three 
years. Several times we were photographed on 
the quarter deck, the group shown in Fig. 4 being 
taken at Hong Kong in December, 1899, before Rear- 
Admiral Fitzgerald was relieved by Rear-Admiral 
Sir James Bruce and Captain Colville by Captain 
(afterwards Admiral) Sir George Warrender, Bart. 
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Beatty ; they had been brothers in arms up the|and often led the Barfleur’s team to victory. At 
Nile under Kitchener. Fitzgerald wrote of them : | cover point, he was a veritable Hobbs. 

“I could not have had two better men.” At least half of my shipmates in the Barfleur 

With so energetic an executive officer as Beatty, | have finished their course ; some of their names are 

| the captain had little need to trouble himself with | on the Rolls of Honour for the last war or this. 

|the ordinary routine of the ship and the junior | Some, too, of those who are still living, have given 

engineers saw little of him. He gave the officers a} their sons. One of the first to fall in this war was 


The rugged figure of Admiral Fitzgerald will | marvellous picnic in South Korea to commemorate 
easily be recognised, seated in the centre of the| the anniversary of commissioning; and when, in 
group. On his right are Captain Colville, Fleet} my turn, I “dined aft,” he initiated us into an 
Paymaster T. F. Harrison, Fleet Engineer George | amusing competition—not possible in 1944— 
Parsons, and Major E. V. Luke, whose death in| between two fully-satisfied guests, the one trying 
1908 was a great loss to his corps. Commander|to eat a dry cracknel while the other drank a 
David Beatty is seated on the Admiral’s left and | tumbler of water with a tea spoon. Raised to flag 
then come Fleet Surgeon S. W. Vasey; W. B.S./rank in 1906, to become eventually Admiral the 
Wrey, the first lieutenant ; the navigating officer,| Hon. Sir Stanley C. J. Colville, he was Vice- 
P. Nelson-Ward, who, as a retired admiral, did| Admiral of the United Kingdom and Lieutenant 
much for officers of the Merchant Navy ; Surgeon | of the Admiralty ; to-day an honorary post, but 
A. T. Wysard ; and the flag-lieutenant, W. Bowden-| one which, in Henry VIII’s time, had responsi- 
Smith. The gunnery officer, H. du C. Luard, was | bilities consonant with the title. . 
not present, but the torpedo lieutenant, now| In the course of our work we frequently came into 
Admiral of the Fleet Sir Frederick Field, is seen | contact with the Commander, known afterwards 
behind the Fleet Engineer and on his left is the | to all the world as Admiral of the Fleet Lord Beatty. 
secretary, Paymaster R. Clutton Baker. I served under him in Tientsin and had the pleasure 

Admiral Fitzgerald was known throughout the | of proposing his health when we dined him in the 
gunroom on August 2, 1900, two days before he 
left for home to become the youngest captain in 
the Navy. In Tientsin he had the advantage of 
us all, for he knew everything about campaigning 





* Previous articles in this series appeared on pages 63, 
303, 433 and 461 of the preceding volume of ENarI- 
NEERING and on pages 23 and 201 of this volume. 
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Captain E. C. Kennedy, who commanded the armed 
merchant cruiser Rawalpindi in her gallant but 
unequal fight with the Deutschland on November 23, 
1939. He was our “ sub,”’ ever virile and generous, 
and won promotion ashore in 1900. Among the 
midshipmen of those days were Valentine Gibbs, 
(fourth from the left. front row, in Fig. 4), 
who, as a commander, died through wounds at 
Zeebrugge ; Francis Cromie (standing second from 
the left of the back row), who was killed in Moscow 
during the Russian trouble of 1918; G. F. Long- 
hurst (seated on deck, extreme right) who was 
gunnery officer of the Lion; and H.C. Allen and 
J.S.C. Salmond (the two midshipmen in the centre 
of the back row) who are now Rear-Admirals. 
The gunroom officers were one and all pleased when 
Midshipman Basil Guy (seated on deck, extreme 
left of front row) was awarded the V.C. Of officers 
of wardroom rank, Lieutenants A. J. B. Stirling 
(standing behind the Captain), H. Lynes, W. Bowden- 
Smith, R. Nugent and E. B. Kiddle all reached 
flag rank, Two of our surgeons were the present 





ENGINEERING. 





362 


Surgeon Rear-Admiral J. F. Hall, Honorary Surgeon | 
to the King (standing behind Lieut. Wrey), whose | A CHINA 
skilful work in Tientsin led to his promotion to 
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staff surgeon ; and his successor, the present Surgeon | —_ 
Vice-Admiral Sir Arthur Gaskell, one-time Medical | 
Director-General. The Barfleur seems to have been | 
a nursery for Paymaster Rear-Admirals, for in the | 
list of officers of that rank are found the names of | 
Clutton Baker, H. G. Wilson, T. H. Bachelor 
W. D. T. Morrish and J. L. Syson. The engineer | 
ofticers—eleven all told—who served in the ship can 
claim only one to attain flag rank—Engineer 
Rear-Admiral F. B. O’Dogherty, C.M.G. 

The Blenheim had arrived in Hong Kong on} 
August 18, 1898, but it was not until October | 
that the Barfleur recommissioned. She remained 
south till the third week in November and we thus 
had ample time to enjoy some of the delights of 
this famous colony, once a fever-ridden, thinly 
inhabited and desolate island, but transformed | 
into one of the finest European settlements in the 
Far East. Having taken aboard a stock of winter | 
clothing, the ship prepared for the first of those 
cruises which took us to many interesting places in| 
northern waters. 

Before we went north, however, an incident 
occurred which brought home to me the reason for | 
some of the dissatisfaction among naval engineers. | 
It arose out of the cabin question, which had caused | 
bother in other ships. When a ship is built, certain 
cabins are labelled for certain senior officers, and | 
little short of an Act of Parliament can alter those | 
markings. The remaining cabins are allocated to | 
ward-room officers, according to seniority. After 
these officers have been accommodated, cabins still 
remaining, if any, are usually “lent” to senior | 
gunroom officers. In the Barfleur there were cabins | 
vacant and two were given to gunroom officers | 
junior to me, while I was passed over. Naturally, | 
I appealed, and then wrote the following letter to | 
the captain : “‘ Sir, I most respectfully beg to submit | 
that one of the spare cabins may be lent to me, | 
observing that one has been granted to Sub- 
Lieutenant Crozier, R.N., whose seniority dates 
from August, 1897, whilst mine dates from March, 
1895, and I understand that there are two more 
vacant cabins. I have the honour to be, etc.” | 
I was sent for and told that my letter was “im- 
pertinent.” The remark was uncalled for and/| 
unfortunate. I was still an assistant engineer for | 
“temporary service” and I began to. wonder 
whether I had not better do a bit more planning, | Russians had gained control of Port Arthur and 
using the Navy as a stepping stone. My treatment /the Germans of Kiau-chau. The walled city of 
may have been in accordance with the practice of | Weihaiwei, which gives its name to the district, 
Her Majesty’s Service at sea, but it was not in! stands on the shores of a bay across which lies the 
accordance with the Regulations, which were quite | [.jand of Liu-Kung-Tau, forming as it were a great 
clearly in my favour. | natural breakwater. Our first glimpse of the island 

A little later, I appealed again, this time with | was not inviting. Its treeless slopes were covered 
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more fortunate results. In the vestibule of the 
“palace ’’ was a cabin used for storing spare charts. 
I was told that, if 1 did not mind the charts remain- 
ing in the drawers, I could use it. I made no demur 
and entered in possession. The cabin was on the 
main deck, aft were the Admiral’s quarters, to port 
those of his staff, to starboard the secretary’s office. 
A sentry paced the vestibule and there, on guest 
nights in bad weather, the band played. I occupied 
the cabin till I became “ senior” of the ship and 
envied no one. In it I read Gibbon, Mahan, 
Thackeray, Martineau, Clerk’ Maxwell and other 
famous writers. Of course I was charged for the 


use of the cabin furniture ; a penny a day, a unit | 


much beloved by Admiralty accountants at that 
time. 


The story of the work of the Barfleur during her 


three years’ commission divides itself naturally | 


into three parts. Most of her time was passed in 
the north, with two Christmases spent in Hong 
Kong. The first year was marked by a cruise with 
a part of the China Fleet, round the coasts of Korea, 
Siberia and Japan ; the second by the soldiering done 
during the Boxer Rising ; while the third was notable 
for a marked improvement in the ship’s gunnery 
through the adoption of the ideas introduced by 
Captain (afterwards Admiral Sir) Percy Scott. 


Leaving Hong Kong in November, 1898, the | again left Weihaiwei, this time in company with the | 


in snow and the whole district looked forbidding. 
Already, however, other ships had laid out on the 
bare rock, football, cricket and. tennis grounds, 
there were a few Chinese stores, and later on there 
was a club for the officers, a canteen for the men 
and a small dockyard with store houses. The naval 
officer in charge of the Island lived in “* Queen’s 
House,”’ and next to this were the sick quarters, 
the pleasing character of the native buildings used 
for these purposes being shown by Fig. 5. The 
mainland provided a certain amount of sport and 
was good walking country. Later on, I joined one 


the slopes of the Seymour and Fitzgerald ranges. 
Though North China is very cold in the winter and 


pretty hot in the summer, it is bracing, and we | 


came to enjoy our sojourns at Weihaiwei. 

Early in 1899, we had two short cruises alone, 
which took us to Chemulpo, Douglas Inlet, Chefoo, 
Taku, Kobe and Yokohama, and one or two other 
places; and from Yokohama many of us were 
able to spend a few days among the hills and 
valleys, lakes and streams of Japan, seeing something 
of her ancient civilisation and the primitive life 
of the country folk. Fig. 6, shows Chemuipo as it 
| was 45 years ago; the house on the headiand is 
| that of the British Consul. On June 10, the ship 





QuEEN’s Hovsgs anv Hospitat, Livu-Kune-Tav. 





Fic. 6. Port or CHEMULPO. 


| visited were then quite undeveloped and but scantily 
peopled, and those of us who could get ashore had 
amusing experiences when endeavouring to purchase 
chickens, eggs, etc., to supplement the gunroom 
larder. There being no refrigerating plant aboard, 
fresh food of all kinds soon disappeared and occa- 
| sionally we lunched off such things as devilled salt 
pork and biscuit pudding—the latter being simply 
hard ship biscuit soaked, then mixed with currants 
and sugar and baked. Off the Siberian coast, the 
| ships divided into groups and the Barfleur had a 
few days at Olga Bay, where fish was as plentiful 
}as in the Fraser River. Salmon could be taken 
| alongside the ship, and one afternoon a party of 
| officers and men went ashore with a Seining net and 
jcaught fish for all the ship’s company. Mess 
| kettles had been landed, and there was a camp fire 
| followed by a sing-song, during which a boy with a 
Cockney accent sang one of those melancholy ditties 


or two camping parties, spending a few days on much loved by bluejackets, the refrain running :— 
| 


Oh ring, oh ring, those villaze bells 
Let all the neighbours know, 

*Twas on one dark and stormy night 
Three perished in the snow.” 


| Among both the officers and men there was plenty 


of talent, musical, artistic and literary, and during 
| the commission there were many concerts and the 
like. No one who saw him could ever forget how 
| Field used to fascinate us with his sleight of hand 
| tricks. In those days there were few gramophones, 
| no cinema, and no wireless to enliven the evenings, 
| and ship’s companies were thrown entirely on their 
| own resources. 

From Olga Bay we crossed to the most northerly 


Barfleur visited Nagasaki and then sailed for Wei-| Centurion and about a dozen other ships of the | island of Japan and gradually worked down the 


haiwei, which had not long been leased to the 
British Government by the Chinese, after the 


|China Fleet. The track chart for this cruise is 
| given in Fig. 7, opposite. Some of the places we 





coast. The ports visited are shown in the chart 
| while in Figs. 8 and 9, on page 370, are views of the 
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harbours of Hakodate and Nagasaki. 


distance covered during the cruise, including exer- 
cises at sea, was about 4,000 miles, and it may be, 
though I have no means of verifying the statement, 


31 WEIRAIWE! ... 18 


The total | selection of machines and equipment ; includes a 


section on pneumatic jigsand fixtures ; deals briefly 
| with the hydraulic operation of machine tools ; 
| continues with some notes on welding and plastics 


that owing to the rapid changes in the inter-|as applied in the construction of jigs and fixtures ; 
national situation in the Far East, the cruise of | and concludes with a chapter on jigs used in routing. 
1899 was the last of its kind made by our China| Altogether, this is an ambitious programme for a 


Squadron. 
(To be continued.) 
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Jig and Fixture Practice. By H.C. Town, M.1.Mech.E.. 
M.L.P.E. London: Paul Elek (Publishers), Limited. 
(Price 10s. 6d. net.) 


| book of 112 comparatively small, albeit closely 
| printed, pages, and the suggestion might be made 

that, in preparing a future edition, consideration 
| should be given to limiting the scope of the book or, 
| alternatively, expanding its size to permit more 
| adequate treatment of each subject. 


} 
Coal Tar Fuels : Their Derivation, Properties and Appli- 
cation. Editor: J. S. Sacw. London: Association 
of Tar Distillers, 166, Piccadilly, W.1. [Price 15s. net.) 


THE conditions of war production have emphasised, |Mvcu has been written in recent years about the 
again and again, the importance of good tooling ; a | possibility of replacing imported petroleum fuels by 
fact already appreciated, of course, by sound shop | home-produced substitutes, and many methods 
men, but often underestimated, to their cost, by | have been examined in experimental work. The 
the inexperienced. Moreover, it is clear that rapid | exigencies of war have required all practicable 
and continued improvement in production methods | measures in this direction to be taken ; hence, at 
is essential to the solution of many of the problems | various times, considerable publicity has been given 
which must be faced in the post-war period. There | to processes, such as the hydrogenation of coal, 
is an urgent need, therefore, that authoritative prac- | synthesis of oils by the Fischer-Tropsch process, and 





tical information should be made readily available 
for engineers at all levels, a service to which respon- 
sible publishers of technical books and journals 
must make an important contribution. There is 
some useful information of this kind in Mr. Town’s 
book, but its value would have been greatly enhanced 
if more care had been taken in the selection and 
presentation of the material. Only in part can the 
deficiencies be attributed to the trying conditions 
under which all publishers are now working. 

The book covers a wide field, for, in addition to 
describing the basic details of good jig and fixture 
design, with illustrations and examples, it sets out 
to provide a guide to the principles involved in the 





the replacement of petrol by producer gas. Much 
less publicity has been given to coal-tar fuels, the 
use of which as substitutes for fuel oil is likely to 
continue into the post-war period. The Association 
of Tar Distillers has now published a handbook of 
technical information about these fuels, compiled 
| by its Tar Fuels Technical Sub-Committee, acting 
under the chairmanship of Captain F. J. E. China. 
Of the two million tons of tar made annually before 
the war, 36 per cent. was used on the roads, while 
the remainder was distilled to provide products for 
chemical industry, leaving a pitch for which there 
was little demand in this country. During the war, 





“ oiling back ”’ this soft pitch with anthracene oil 
and creosote oil fractions; in this way the loss of 
valuable chemicals occurring when crude tar is 
burnt can be avoided, while at the same time fuels 
suitable for a wide variety of purposes are produced. 
Six different grades of coal-tar fuel are manufac- 
tured, in addition to hard pitch. These six grades 
are referred to as coal-tar fuel 50, 100, 200, 250, 
300 and 400 ; the number referring to the tempera- 
ture in deg. F. at which the fuels have a viscosity 
not exceeding 110 seconds in a Redwood No. 1 


viscometer. Of these, C.T.F. 200 has proved to 
have a very wide range of uses; C.T.F. 400 is a 
soft pitch. 


While this book gives a summary of the principal 
properties of these coal-tar fuels and some funda- 
mental information about their combustion and 
about heat transfer, it will be found to be of special 
value in its treatment of methods of handling and 
using the fuels. These subjects are dealt with 
comprehensively, but concisely, on the basis of 
experience and with an ample supply of diagrams 
and photographs. The sections dealing with methods 
of melting and methods of burning might be selected, 
perhaps, as the best in these chapters. An excellent 
chapter is provided on the preparation and use of 
pulverised hard pitch, at the end of which seven 
installations using this fuel are described. While all 
possible methods of using coal-tar fuels cannot be 
included in a compass of 137 pages, reference might 
have been made to the possibility of using mixtures 
of hard pitch with coal for certain specialised tasks, 
such as the firing of brick kilns. 

The book shows evidence that different chapters 
were written by different authors, and in places 
the editing has not been quite adequate. For 
example, advice on the selection of methods of 
atomising the fuels is given on page 42, under 
“Fuel Burners,” and again on page 99, under 
‘“‘ Flame Shape and Condition.’”’ This would have 
been of little inconvenience to the reader had the 
book been supplied with an index? Prior to the 
war, there were times when certain coal-tar pro- 
| ducts found no market. Gradually, however, suit- 
able ways of making use of these materials as fuels 
have been developed, and it is greatly to be hoped 
that their use will not decrease in the future. The 
publication in readable form of just those items of 
information which the potential user would wish to 
have is one way of ensuring the continued employ- 
ment of coal-tar fuels. The Association of Tar 
Distillers has supplied that need very creditably. 





Patternshop Organisation and Management. By A. H. 
SQUIRE. London: Charles Griffin and Company, 
Limited. [Price 7s. 6d. net.) 

Tue author of this excellent little manual mentions 

on the title page that he is patternshop foreman 

with Messrs. W. and T. Avery, Limited. The name 
of his firm is an assurance to the reader that his 
experience is with work of great variety as well as 
| high quality ; but the statement of his position is 

j almost superfluous, so obviously practical are his 

comments, conclusions, and the advice that he offers. 

The book is addressed chiefly to the journey- 

man patternmaker who wants to improve his 

position by the only sensible means, namely, that 
of qualifying for a better one ; and to the apprentice, 
to whom it is so important that he should learn 
good methods at the outset, so that he shall not 
need to unlearn unsatisfactory ones at some later 
date. To a certain extent, it is autobiographical ; 
for the author, desiring advancement, saw that it 
would be useless (in his own words) “ to look for 
an executive post without being prepared for the 
opportunity ’’ and asked himself the question 

“Suppose I were appointed foreman, how would 

I tackle the job—where would I start?” His 

book is the result. It took him, he mentions, 

seven years to get away from the bench. Many 
have taken longer, and it may be doubted whether 

a good chargehand could be made in much less. 

What some may regard as a defect in that part 

of the book devoted to woodworking machinery is 

that so many examples are taken from the catalogue 
of one firm, even though that firm is admittedly 
in the forefront of this particular branch of manu- 
facture. This, however, is a minor point and detracts 











a range of coal-tar fuels has been developed by 


in no way from the value of Mr. Squire’s manual. 
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TECHNICAL DEVELOPMENTS IN | value, specific gravity and other characteristics to the | to adopt as a matter of course, the complete removal] 


THE GAS INDUSTRY. 
By Dr. E. W. Smrra, C.B.E., F.R.L.C., M.Inst.Gas E. 
(Concluded from page 356.) 





| town gas of to-day. | of benzol, as is the usual practice in the coking industry 
In face of these facts, coke should be looked on as| The recovery of benzol in the gas industry, for the 
|one of the most valuable assets of the gas industry. | most part, is carried out by washing the gas with a 
| It seems certain that in the immediate future, and for suitable absorbent oil—generally gas oil. There are q 
some time to come, the gas industry must continue to | few notable plants based on the use of active carbon. 


THE great increase in the use of gas for heating and | pay more and more attention to the improvement of | 


In concluding this section, some reference to naph- 


industrial purposes has brought with it the need for | coke. Considerable progress in this direction has been | thalene removal should be made, since the presence of 
flexibility in output of gasmaking plant. The balance | already made. The technical issues involved were set | both benzol and naphthalene in coal gas are governed 


between production and consumption is attained by 
two means—firstly, gasholder capacity, and, secondly, 
flexibility of output of the gasmaking unit itself. 
Although constant conditions of operation of a modern 
high-temperature carbonising plant lead to highest 
efficiency of performance and lowest maintenance cost, 


| out in detail in the various papers submitted in 1925 | by the same factors of operation, though the first is an 
| in connection with the Coke Competition sponsored by | asset and the other a nuisance. When coal is carbonised 


| the Gas Journal. The London Counties Coke Associa- |at low temperatures, the light hydrocarbon vapours 
| tion, by introducing standard coke grading, by seeking | in the gas are of a paraffinic nature. Under medium 
new outlets for coke and advising on the correct | temperature conditions they are of the aromatic type 


appliance to use, have given invaluable service to the | and there is probably a temperature at which the yield 


there are ways and means of providing the desired | gas industry. The necessity for low moisture and correct 
flexibility. With static forms of carbonising plant— | coke sizing cannot be stressed too much. 

for example, horizontal retorts and intermittent vertical| I wish, however, to draw attention to two factors 
chambers—a change in output is rapidly attained by | which are not entirely in the hands of the gas industry, 
the simple device of discharging the retorts and | but which depend more on co-operation with the coal 
chambers as they become due and leaving them empty | industry. Low-ash content and freedom from “ bats ” 
until required. By this means a reduction of 50 per | is absolutely necessary if coke is to be a satisfactory 


of benzol almost free from paraffinic bodies is a maxi- 
mum. As the temperature is raised beyond this point, 
and particularly if the gases evolved by the coal remain 
in contact with highly heated refractory surfaces, over. 


| cracking of the hydrocarbons takes place and naph. 


thalene is produced. 
In the early years of this century just such conditions 


cent. in output can be obtained in six hours or so. | fuel. To ensure this, the gas industry in general prefers | as the last mentioned arose in the gas industry. The 
The combustion-chamber temperatures of standing | to buy screened coal and various sizes of screened nut | literature of the industry at that time bears witness to 
retorts must be checked. Full output can be regained | coal. Hence, if the gas industry is to make the maxi-|the very grave difficulties caused by naphthalene 
in 12 hours, allowing for the necessary time to raise the | mum contribution to the supply of smokeless solid | stoppages in mains and services in the district, and 
heats. fuel, supplies of clean gas-making coal at a reasonable | naphthalene and pitch troubles in the works. To-day 

With continuous vertical retorts, the output of gas | price are essential. lit is the exception to hear of such troubles. The 
may be varied by a combination of factors. Firstly,| The types of coal used by gas undertakings are largely | improvement may be traced to three developments, 
variation in coal throughput can be effected by altering | determined by their gas-making properties in relation namely, the adoption of full charges in static retorts, 





the rate of coke extraction, the possible extent of this | 
depending on the kind of coal being carbonised. 
Secondly, a careful arrangement of the retort scurfing 





to their price, consistent with their ability to produce | which led to a reduction in the time during which the 
a satisfactory coke. It is a fact that the best gas-making | gas was in contact with hot retort surfaces; appre- 
coals are, in general, the higher volatile coals possessing | ciation of the principles of naphthalene recovery from 


eycle can often be made to fit in with week-end fluctua- | good coking properties. It is somewhat unfortunate | the gas and the installation of appropriate equipment ; 
tions in demand. Thirdly, with certain coals the that they produce a coke which is often not as com-|and the widespread adoption of continuous vertical 
procedure of “ standing ” the retorts has been adopted | bustible as is required for many purposes. On the | retorts in which the gas containing the hydrocarbons 
successfully in many works; but my main reason for | other hand, high-volatile high-oxygen coals produce | is taken off the retort at the end at which the coal 
introducing this matter of flexibility is to call attention | a coke inferior as regards strength, but having signi-| enters. The amount of naphthalene produced under 
to the possibilities of the partial coal-gas firing of | ficantly improved combustible properties. They, how- | such conditions is low enough to avoid trouble. 
settings, which provides a quick and satisfactory | ever, give a lower thermal yield of gas. A careful! One of the noteworthy changes which have taken 
method of attaining flexibility on all types of carbonising | assessment of the opposing properties of the two classes | place within the framework of the gas industry is the 
plant which employ step-grate producers. | of coal in relation to their price generally results in gas | growth in the amount of coke-oven gas which it buys 
It has been found that up to 50 per cent. of the | engineers selecting the better gas-making coals, even The first official use of coke-oven gas for town urposes 
heating value of the fuel gas required for any setting | though this may involve relatively long transport | was in 1910. The amounts have increased as follows :- 
ean be supplied in the form of coal gas. This is best | hauls although there are high-oxygen coals much nearer . 
effected by introducing the gas through the front wall | to their works. ‘i —— 
of the producer above the producer cleaning doors. Any system of rational use of our coal resources will | Millions of we Made 
The coal gas then makes its way through the red hot | have to take into account our dwindling resources of | 1912 ary g vo ~~ av. 
It may become necessary for the gas | j 45; tee sit aoe —— 


fuel bed, is cracked, and mixes with the hot producer- | coking coal, aie - 

gas. There is no difficulty in utilising a proportion of | industry to accept a portion of their requirements in | | 95. = a — +s 

coal gas in this way, and the method has the advantage the form of the poorer coking coals. There is abundant | | 949 "Or Wi aa S bo. 
| eee , ; 


that it provides a means for instantaneously reducing | 


evidence that a blend of good coking and poor coking 


or increasing the make of gas from the retort house. | coals can produce an improved coke, and the reason 
If a plant is making 1 million cub. ft. of gas a day, | why blending is not more widely adopted in the gas 
and it is decided to turn over to partial coal-gas firing, | industry seems to reside in the cost of poor coking coals 


| The estimated amount of coke-oven gas purchased 
| by the gas industry in 1943 is thermally equivalent 
| (approximately) to the gas which would have been 


the reduction in output is immediately about 22 per 
cent. Alternatively, if a plant already on partial coal- 
gas firing is making 1 million cub. ft. of gas, and it is | 
decided to stop partial coal-gas firing, the increase in | 
output is immediately about 28 per cent. | 

It must be emphasised that partial coal-gas firing 
up to 50 per cent. of the total fuel requirements of the 
setting introduces no operating difficulties. It involves 
the provision of a header main along the front of the 
producers, with provision for its distribution to the 
different producers, and, in order to save purifier costs, 
unpurified gas is employed. The present occasion is 
not one on which the economics can be discussed at 
length, but calculations show that taking coal at 30s. 
per ton and coke at 30s. per ton, the extra cost of 
partial coal-gas firing does not increase the retort house 
cost of the gas by more than $d. per therm of gas 
made. Of course, partial coal-gas firing involves the 
use of more coal than is necessary per therm of gas 
sold, but in special instances, as, for example, a means 
of meeting the demand of some large user who requires 
gas for only a portion of each 24 hours, the method is 
simple and economical, especially if the holder capacity 
is limited. 

Recently, there has been a good deal of controversy 
as to whether the gas industry should continue to 
produce coke or whether it should adapt its manu- 
facturing methods to the supply of gaseous fuel only. 
The present position may be summarised as follows :— 
(1) In producing coke, the gas industry is placing at 
the disposal of the community bulk supplies of a solid 
smokeless fuel at a price which makes it, in many 
instances, the cheapest form of fuel to use. (2) The 
credit for coke at the gasworks (after allowing for 
preparation, etc.) is sufficient to reduce the cost of 
coal per therm of gas by roughly one-half. It is a 
matter of simple arithmetic to show that the coke 
would have to be turned into gas with a yield at least 
twice that obtained at present per ton of coal if the 
cost of coal per therm is to remain at its present level. 
(3) It has not yet been proved, in my opinion, that 
there is any practical process of doing this at a satis- 
factory cost which will give a gas similar in calorific 





* Presidential address to the Institute of Fuel, de- 
livered on Thursday, October 12,1944. Abridged. 








in relation to their reduced gas-making properties. If,| produced by the gas industry from upwards of 
therefore, the gas industry is to take advantage of the | 3,000,000 tons of coal, and to this extent the purchase 
improvement in coke quality and at the same time to | of coke-oven gas by the gas industry has saved trans- 
make its contribution to the conservation of our| port. Since, to a large extent, this gas would have 
resources of coking coal, it must be able to purchase | been otherwise wasted, the co-operation between the 
poorer gas-making coals at a price which bears a relation | £45 and coking industries has made a direct contri- 
to their gas-making qualities. | bution to the fuel economy of the nation. Moreover, I 

If benzol recovery were practised throughout the | have yet to learn that it has not been monetarily 
whole of the gas industry, something like 60,000,000 | beneficial to both industries. The estimated quantity 
gallons of benzol would be produced. In the last. war, | Of coke-oven gas used by the gas industry represents 
and again in this, the recovery of benzol has beén | probably more than half the surplus coke-oven gas 
imposed on the industry primarily for the toluol which | 4vailable at present over the whole country. This 
it contains. In normal peace time the justification for | development has been brought about, mainly by free 
benzol recovery is a matter of economics. Benzol, | negotiation between the interested parties. It is 
after refining, is used as a motor fuel, and, owing to | capable of further extension, up to a point, under the 
its anti-knock properties, is particularly suitable for | Same conditions. Beyond this point, however, unless 
blending with petrol. Whether it pays a gas under- | changes take place, certain technical and commercial 
taking to recover benzol depends on the relation | considerations will place a limit to further development. 
between the net return after allowing for costs incurred| A further factor bearing on the use of coke-oven 
in recovery and its value as a constituent of town gas. | gas by the gas industry is the relative disposition of 

The assessment of the latter is one which involves | the coking plants and the concentration of the demands 
several factors. For example, 1 gallon of benzol|for gas. The Departmental Committee on Area Gas 
contains, roughly, 1-5 therms. As a vapour these | Supply found that in the South Yorkshire Area there 
therms are at a“ potential ” of, say, 3,800 B.Th.U. per | was the necessary density of coke-oven gas production 
cubie foot of vapour, and could be diluted to, say, | and the concentration of the demand for industrial gas 
475 B.Th.U. per cubic foot by the addition of 2-25 | to warrant the installation of a network over this area. 
therms of water-gas. The removal, therefore, of | A second “ gas grid” in the West Yorkshire Area has 


1 gallon of benzol per ton of coal reduces the yield of a 
town gas having a calorific value of 475 by about 
3-75 therms. For a given output of therms of gas at a 
calorific value of 475, benzol recovery involves propor- 
tionately more carbonising plant and more coal con- 
sumption. On the other hand, greater quantities of 
coke and tar are produced. The debits and credits in 
respect of these manufacturing items must be balanced 
against the net return for the benzol recovered before 
a decision can be taken whether the process will 
pay a gas undertaking. This is not the place to enter 
into a discussion of the conditions under which benzol 


recovery becomes remunerative, but it may be indicated | 
that the most favourable conditions are found where | 


there is a good coke market and the ratio of the price 
of coke to the price of coal is high. 

I have thought it advisable to call your attention 
to the above fundamental principle, as it will serve 
to explain the apparent reluctance of the gas industry 


come into being. With the experience gained in these 
| two instances it is probably time that a comprehensive 
| inquiry should be undertaken into the possibilities in 
lother parts of the country. It must not be over- 
looked that the tendency in the iron and steel industry 
of recent years has been to concentrate the manufacture 
of coke at the steelworks, so that the disposal of coke- 
oven gas becomes integral with the fuel economy of 
the steelworks. It is probable that any developments 
in the future will be along similar lines, and the poten- 
tial amount of surplus coke-oven gas available for the 
gas industry will be to that extent limited. Finally, 
there is little doubt that developments in the synthetic 
chemical industry will create alternative outlets for 
| coke-oven gas, which may be as financially attractive 
|to the coke-oven industry as the gas industry is at 
present. I think I have justified my contention that 
the gas industry is well in the van of industries that 
have made major technical advances in recent years. 
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NOTES FROM NORTH AMERICA. 


Out of a gross income of 9,000 million dollars in 1943, 
the Association of American Railroads set aside 
300,000 dollars for technological research to ensure 
improved equipment and methods of operation in the 
post-war era, according to a recent announcement by 
Mr. R. V. Fletcher, vice-president of the Association. 
Studies in progress are designed for the purposes, 
among others, of producing a lightweight metal freight 
car to replace the present obsolescent rolling stock : 
investigating the possibility of using roller bearings to 
achieve longer hauls with less tractive power; deter- 
mining the value of air-conditioning as a preservative 
for perishable goods, as an alternative to icing in 
refrigerator cars ; examining the practicability of radio 
communication for railroads to supplement, if not to 
replace, present methods ; and determining the relative, 
value of steam and Diesel locomotives. Research work 
sponsored by the Association is carried on by 200 
technical committees, many employing full-time pro- 
fessional engineers. So that the railroads may be 
informed regarding competing forms of transport, small 
committees are studying the present and future prob- 
lems of motor, water, air and pipeline transport. Mr. 
Fletcher said that the possibility of obtaining higher 
speed by the use of lighter metals for freight cars was 
relatively unimportant in view of the rapidity of 
American railroad travel already attained; the main 
object wes economy of operation and increased effici- 
ency in applying power. He added that a large part 
of the rolling stock owned by most railroads was 
rapidly becoming impractical to operate, due to depre- 
ciation and hard usage in war-time. The rate of 
replacement that could be achieved in the post-war 
years was under consideration and must be related to 
the manufacture of the newer types. 

In pursuance of the policy of developing lighter cars, 
the Great Northern Railway is now producing, on a 
quantity basis, the American railroad industry's first 
plywood and steel freight cars. Six cars are being 
manufactured daily at the company’s shops in St. Cloud, 
Minnesota, and production will continue until 1,000 
are built. The first of the 50-ton capacity plywood- 
steel cars, the result of extended experiments by Great 
Northern technicians, is now in service on the system 
between St. Paul and Pacific Northwest points. The 
combination of steel and Douglas-fir plywood, it is said, 
results in a freight car two tons lighter than the aver- 
age conventional steel box-car. The underframe and 
superstructure are steel, slightly lighter than is used on 
present freight cars. Outside and inside sheathings, 
including the ceilings, are of §-in. Douglas-fir plywood, 
treated with a “ sealer” to prevent warping. Tests of 
the experimental cars indicate that they are quite as 
strong as ordinary box-cars. They are equipped with 
special high-speed trucks, non-harmonic springs, and 
wrought-steel wheels, and have steel ends and roofs. 

The United States Government have undertaken to 
supply Russia with an electric power system of con- 
siderable size under Lend-Lease. It will be equivalent 
in size to one-fifth of the war power programme 
carried out in the United States from 1942 to the 
end of 1945. 
yearly Lend-Lease agreements (the fourth running from 
July 1, 1943, to June 30, 1944), the United States has 
scheduled for delivery to the U.S.S.R. 1,356,569 kW of 
generating capacity, including all the necessary equip- 
ment to deliver power on the outgoing side of the 
station. (The war power programme for 1942-45 is for 
7,103,400 kW, and most of this plant is now in place.) 
Less than one-half of the Russian material had been 
shipped by the middle of August, about 714,000 kW 
being outstanding. How much of the plant that has 
been shipped has been lost by enemy action or other 
causes is unknown. The cost per kW of the equip- 
ment furnished to Russia averages 144 dollars, which is 
high, as it does not include the buildings. One factor 
which increases the cost is the small size of the units ; 
practically all those so far scheduled are of 1,500 kW 
capacity or less, and many are under 1,000 kW. There 
is also a good deal of special equipment, such as power- 
generating trains. The three previous protocols 
covered the supply of 4,012 generating units, of which 
3,404 were Diesel-powered, 577 were steam, and 31 
were hydro-electric sets. Steam units accounted for 
785,912 kW of the plant capacity, Diesels for 
497,417 kW, and the hydro-electric sets for 73,240 kW. 
Russia has asked for an additional 2,706,000 kW of 
generating capacity, none of which could be delivered 
in any event until after July 1, 1945. Some considera- 
tion has been given to placing this transaction on a 
cash basis, but the only part of it actively under dis- 
cussion is that covering nine hydro-electric units of 
about 60,000 kW each, for the reconstruction of the 
Dnieprostroy Dam, which was destroyed in the face of 
the advancing Nazi armies in 1941. The request now 
pending indicates a different trend from that shown by 
the equipment already in hand, as it calls for 559 sets, 
of which 249 would be steam-driven, of 1,770,000 kW 
total capacity ; 285 Diesels, of only 70,500 kW total 


Under the second, third, and fourth | 





capacity ; and 25 hydro-electric units, of 865,000 kW 
capacity. Russia’s needs show the prospect of a 
good post-war market for American electrical manu- 
facturers, and the Lend-Lease equipment now being 
supplied should be a good advertisement. Germany, 
which did much of the pre-war electrical export business 
to Russia, is not likely to be a factor in the post-war 
market, American manufacturers believe. 

Large-size portable synthetic-rubber tanks are now 
being extensively used in combat areas by American 
military forces for both the transportation and storage 
of petrol, oil and liquid fuels, according to the United 
States Rubber Company, who developed the large 
collapsible tanks. The advantages claimed for the 
synthetic-rubber tanks are that they can be shipped in 
small space, they are light in weight, are easily camou- 
flaged in the war zones, and can be quickly set up, or 
taken down for removal to a new location. Previously, 
steel tanks were used for storing or transporting petrol. 
The new tanks for transporting fuel are of 750 gallons 
capacity (that is, of a size to be carried on a standard 
2}-ton motor truck), or of 2,700 gallons capacity, which 
permits three tanks to be carried on one railroad flat 
car of the-size used in the United States. Petrol storage 
tanks, used for advance combat or for reserve supply 
behind the lines, are of two sizes, 1,000 gallons and 
3,000 gallons. The collapsible fuel tanks are made of 
mildew-proofed fabric coated with two types of syn- 
thetic rubber, one with a low diffusion rate and the 
other with high adhesive qualities. The tanks are 
designed to withstand heat up to 165 deg. F. and cold 
down to zero, since they are being used in the South 
Pacific as well as in Africa and Italy. 

The success of the first six new C-2 type freighters 
converted early in 1943 to transport frozen meat to 
the Allied forces abroad has resulted in the award by 
the United States Maritime Commission of contracts 
to convert six more vessels. The original freighters, 
built by the Moore Drydock Company, Oakland, Cali- 
fornia, were designed by the Maritime Commission 
for permanent use after the war. They have a displace- 
ment of nearly 14,000 short tons and a gross cargo 
space of 502,000 cub. ft., divided into two separately- 
insulated holds, each having 14 compartments, which 
are maintained at a temperature of 15 deg. F. The 
conversion involves only minor hull changes. The 
refrigerating machinery is driven by turbines, taking 
steam from the main boilers, as in the six freighters 
originally converted, which are believed to be the 
first American cargo vessels to have centrifugal com- 
pressors for cargo refrigeration, though this type of 
plant had been used to a limited extent in liners for 
cooling the passenger accommodation. Only frozen- 
food cargoes ave intended to be carried; if cargoes 
were loaded at field temperature, the cooling surface 
in the various holds would be inadequate to reduce the 
cargo temperature quickly enough for rapid loading. 

The 750-million dollar construction programme 
carried out by the United States to produce synthetic 
rubber may pay for itself within four years after the 
Far East rubber plantations resume normal operations, 
according to Mr. James J. Newman, vice-president of 
the B. F. Goodrich Company, as he considers that con- 
sistently lower rubber prices, for either the synthetic 
or the natural varieties, or both, could conceivably 
save the United States 190 million dollars a year, 
which in four years would compensate fully for the war- 
time outlay. The annual saving, he said, is computed 
on the basis of the raw material costing 10 cents a 
pound less than it would do without the influence of 
synthetic rubber, and on an average annual consump- 
tion of 850,000 tons. Whether the synthetic or the 
natural product becomes the dominant post-war rubber, 
the “ceiling effect” of the continuing existence of 
synthetic facilities should guarantee that the United 
States, which uses as much rubber as all the rest of 
the world combined, will not have to pay the exces- 
sively — prices that marked earlier periods in the 
history of the rubber industry. The widespread poten- 
tial benefits of more and better products, and more 
employment opportunities, that low-cost raw materials 
could bring to the United States after the war, Mr. 
Newman continued, were second only to national 
security in determining policy with respect to the 
synthetic rubber producing facilities, which he called 
“the only workable means of assuring the United 
States an adequate ‘ war-proof’ supply of this indis- 
pensable raw material.” 

Mr. James V. Forrestal, Secretary of the United 
States Navy, reported in August that 65,000 naval 
vessels of all types had been built in the last five years, 
representing 9,000,000 tons of naval shipping. This 
total does not include the large amount of tonnage 
built by the United States Maritime Commission. Of 
the total tonnage, approximately 36 per cent. consists 
of warships, 22 per cent. of landing craft, and the 
remainder of auxiliaries and naval vessels of other 
types. The warship category includes approximately 
1,150 fighting craft of all types. Before the war, the 
number of fighting ships in the American fleet was 383. 
During the five-year period, the United States Navy 





increased its number of warships over three times, 
built a large fleet of supporting vessels and landing 
craft, more than trebled its fire power, and multiplied 
its air force twenty times. Though 57,600 aircraft 
were delivered during the five years, the total 
number on hand in August was twenty times greater 
than at the beginning of the European war, although 
the aircraft-production programme for the United 
States Navy was far from complete. Recently, deli- 
veries have been as high as 78 aircraft daily. In the 
next twelve months, the Navy would need, and had 
scheduled for delivery, more than 30,000 aircraft, of 
which 98 per cent. were in the combatant class. Finan- 
cially, the expansion involved contracts for the expendi- 
ture of more than 91,000 million dollars out of the 
118,000 million dollars authorised by Congress during 
the five years for naval operations. 

The Munitions and Supply Department of Canada 
has been forced to begin the re-negotiation of war 
contracts, evidence having been forthcoming that some 
Canadian firms have made excessive profits on war 
contracts. Leaders of the Canadian Government want 
to recover the money represented by excess profits, 
but they also give as a reason the desire to save Canadian 
industries from the onus of later investigations. At the 
start of the war, the Canadian Parliament passed a 
law limiting profits on war business to 5 per cent. on 
capital, but this was found to be impracticable in 
application, as the amount of capital employed on a 
Government contract by a manufacturer converting 
to war production could not be determined. The 
objective set in re-negotiation is 5 per cent. on cost, 
but this is an extreme figure and it is thought that the 
department will not insist upon it; the limit is more 
likely to be 7 per cent. to 9 per cent., or even more in 


| special circumstances. A contractor who has been 


careful about costs, has given the Government the 
benefit of savings, and has not tried to make more 
than he considered a fair profit will be treated more 
leniently than one who was indifferent to costs and 
tried to make all the profit he could. The first con- 
tractor might not be subjected to re-negotiation even 
if his profits were as high as 9 per cent.; the second 
might be forced down to the minimum of 5 per cent. 
Sub-contractors are the main target of re-negotiation, 
as their profits—which ran frequently to 40 per cent., 
and occasionally much higher—were the chief reason 
for the decision to undertake the investigation. Except 
in cases of flagrant profiteering, re-negotiation will start 
with 1942 contracts, earlier contracts being ignored. 
Action will be based primarily on the examination 
of companies’ financial statements. Firms subjected 
to re-negotiation will be required to make refunds, and 
where the Department owes them money on current 
contracts, it will withhold payments against adjust- 
ments. The difficult part of t the procedure will be in 
connection with excess profits taxes paid on unreason- 
able profits. It is proposed that the contractor or 
sub-contractor should obtain a refund of taxes from 
the Canadian Revenue Department and return it 
to the Munitions and Supply Department. It is also 
possible that the refundable portion (20 per cent.) 
of excess profits taxes may be transferred to the 
Department in payment of claims. Readjustment of 
sub-contractors’ profits will be made directly with the 
Canadian Government ; prime contractors will not be 
involved, except where their own profits were inflated 
through over-payments to sub-contractors. 





MOULDED ELEcTRIC FUsE Untts.—A leaflet issued by 
The English Electric Company, Limited, Stafford, 
contains details of the firm’s type “‘ S.M.”" moulded fuse 
units with precision contacts. These units are available 
in two ratings, 30 amperes and 60 amperes, each in four 
types, namely, "bus-bar mounting, front connection, back 
connection, and front/back connection. The units 
accommodate the firm’s type “T” high-rupturing 
capacity cartridge fuse links. The publication includes 
full dimensions of the units and drawings of drilling 
templates, which will be of assistance to prospective users. 
Copies may be obtained on application to the Fuse Gear 
Section, The English Electric Company, Limited, 
Stafford. 





INSTITUTION OF CIVIL ENGINEERS WAR SERVICE 
COMMITTEE.—The Council of the Institution of Civil 
Engineers state that they have set up a new committee 
to deal with the cases of prospective candidates for elec- 
tion whose engineering training has been interrupted by 
the war. The object is to advise these candidates con- 
cerning the periods of practical training and/or engi- 
neering experience, and the examination qualifications 
they will be required to obtain before the Council will 
consider them qualified for election to corporate member- 
ship of the Institution. Intending candidates for election 
who were under 31 on November 1, 1944, and are serving 
in H.M. Forces, or who have been directed into work of 
national service, should apply to the secretary of the 
Institution, Great George-street, London, 8.W.1, for 
particulars. 
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ELECTRICAL ENGINEERING IN | 

THE MERCHANT NAVY.* | 
By G. O. Warson, M.LE.E. | 
(Concluded from page 357.) 


Havrine indicated the urgent need for action, I would | 
like to indicate proposals for effecting improvement. 
Two types of men are required : professional engineers 
possessing a good knowledge of the fundamentals of 
engineering science and of problems of administration, 
and electricians specialised in the practice of their 
trade. The schemes for education and training should 
be designed so that suitable members of the lower 
grades may have the opportunity of transfer into the 
professional group. Officer ranks should be created for 
electrical engineers, responsible for disciplinary pur- 
poses to the chief engineer, but otherwise having a 
status comparable with that of the engineers. They 
might be graded and certificated on parallel lines, 
namely, First and Second Class and Juniors, with 
equivalent curricula for apprenticeship and technical 
training and qualifying periods of sea service. The 
Junior ranks would be uncertificated, but the requisite 
sea-going time served in this category would qualify 
for entry to the higher grades. 
grades would be by means of examination, coupled 
with prescribed workshop service and set periods of 
sea service, with provision for exemption ‘rom all or 
part of the examination by those holding recognised 
qualifications. 


The scheme of training and apprenticeship proposed | 


would also be suitable for personnel engaged on instal- 
lation and maintenance and repair work, thus achieving 
a very desirable broadening of the utility of their 
training. Men who have passed through this scheme 
of training would therefore have the choice of remaining 
ashore with electrical contractors or shipbuilders, or of 
going to sea, their scope and prospects of employment | 
being thereby enhanced. For ships’ electricians, there 
is already in being a recognised syllabus, namely that of 
the City and Guilds Examination in installation work, 
which, with suitable modifications, would serve as a/| 
basis for entry to the lower ranks. The course includes 


the study of the I.E.E. Regulations for the Electrical | 


Equipment of Buildings and if we substitute for this 
the LE.E. Regulations for the Electrical Equipment of 
Ships, the remainder, with a few minor changes, more 
particularly in practical work, gives a ready-made 
syllabus. This course would require to be coupled | 
with apprenticeship with a concern engaged on installa- 
tion or maintenance of ships’ electrical equipment. 

The higher ranks would require better qualifications, | 
such as a Higher National Certificate in Electrical 
Engineering, the A.M I.E.E. Examination, or any of 
the recognised exempting qualifications, the Higher 
National Certificate, which may be obtained by 
part-time study at a local technical college, being | 
particularly suitable for youths who are being trained | 
ashore. In preparing schemes, employers should realise 
that it is desirable for such youths to be given one free | 
day a week in order to attend their classes. For 
youths who are at sea, it might be desirable to arrange 
for short intensive courses which might be supple- | 
mented by some postal tuition. Postal tuition alone is 
not sufficient, as it does not give adequate opportunities 
for laboratory experience. 

It is not generally appreciated that apprenticeship | 
in an electrical works is acceptable for an engineer’s | 
Certificate of Competency, provided the course em- | 
braces workshop experience of the specified type, and 
there is thus no obstacle to electrical engineers becom- | 
ing Chief Engineers. It must be observed, however, | 
that sea-going time spent as an “ electrician ” is not at 
present recognised as part of the sea-going time stipu- 
lated for Certificates, and in this respect it is submitted 
that some concession should be made. The class of 
vessel and electrical installation for which it is con- | 
sidered desirable to carry electricians has been already 
determined by the leading shipping lines, and the pro- 
posal is to recognise these as basic and to regularise the 
status and qualifications of these men. There is no 
suggestion that every ship with an electrical intallation | 
should be compelled by statute to carry an electrician. 

On the administrative side, under present conditions 
—that is to say, with insufficient men of high electro- 
technical qualifications in executive positions—the 
shipowner is almost entirely in the hands of manufac- 
turers and contractors for technical advice and for the 
solution of his problems. As buyer and user, he should | 
be independently advised, and should be in a position | 
to carry out investigations and inquiries relating to | 
running efficiency, problems of maintenance and future | 
planning. Our foreign competitors, as I know from 
first-hand experience, are not hidebound by tradition 
and they show commendable enterprise, and it is 
essential that we continually review our existing | 





’ | 

* Chairman’s address to the Installations Section of 
the Institution of Electrical Engineers, delivered in| 
London on Thursday, October 12, 1944. 
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methods in the light of modern science and invention. 
In spite of the very high level we have already attained, 
I maintain that there is still ample scope for improve- 
ment if the problems are tackled by experts. It is not 
good enough to sit back and say, ** We are satisfied with 
what we have, and if the manufacturer has something 
better to offer, he will do so.” The urge and drive for | 
progress, the quiet study of data, and consideration of | 
economy, running results and capital charges, should 

come from the other side of the fence. Men are required | 
who are not content merely to work to rules, but who 

can challenge them and formulate fresh ones. 

It is the owner who has first-hand access to running 

and maintenance reports, and who must decide future | 
policy ; and if British industry is to keep abreast of its 
foreign competitors, it is essential that more first-class 
electrical engineers be drafted into the industry. To 
ensure this they must be given greater responsibility, | 
greater scope, more authority and higher positions on | 
To indicate only one of the 
problems waiting to be tackled, I will instance that of | 
the alternating-current versus direct-current § con- | 
troversy. The Mercantile Marine, with negligible ex- 
ceptions, has used direct current since the early days ; 
but, in the years just prior to the present war, Germany 
turned to alternating current and was tending more and | 
more in that direction. In the United States there was 

a similar tendency, more particularly in tanker construc- | 
tion. In land installations there has been a general | 
change-over to alternating current with standardised | 
voltages and frequency, but it does not follow that such | 
a change is warranted for marine work. The issueis 
not by any means clear cut, and it does not permit of 
superficial handling, but if there is anything in favour | 


f 


letting our foreign competitors take the initiative. The 
problem of variable-speed drives must be studied | 
scientifically by practical engineers, and the alternatives | 
weighted without prejudice. 

The Institute of Marine Engineers has been engaged | 
for some considerable time on the problem of educating | 
and training marine engineers, and has formulated 
proposals to that end. Unless we deal with it and 
make representations on behalf of the marine electrician 
we may miss the tide. The Mercantile Marine has been 
promised improved conditions under post-war planning, 
and if the matter should become the subject of legisla- 
tion, we must be ready with our proposals for the 
electrical engineer. 








| of alternating current for ships’ installations we are | with it, the hysteresis loop will show a change. 


MAGNETIC SORTING BRIDGE. 


THe apparatus illustrated by the photograph repro 
duced on this page is an electronic device, known as 
the Salford magnetic sorting bridge, and used for com- 
paring manufactured articles of ferrous metals with 
a master part or sample. It is made by Messrs. Salford 
Electrical Instruments, Limited, Silk-street, Salford, 
which firm is a subsidiary of Messrs. The General 
Electric Company, Limited, London. The apparatus, 
as shown, consists of the two balanced coils, on the 
right and left respectively, enclosed in cubical cases, 
and the amplifier with cathode-ray oscillograph equip- 
ment in the centre can be identified by the hysteresis 
loop visible on the part under test and the master part 
are shown inserted in the coil boxes, and the parts may 
be either the stock from which the components are 
made or the finished components. In the first case, 
the object of the test is to make sure that the stock 
has the desired properties before any work is done on 
it, and in the second case to ascertain whether those 
properties have been altered by the processes of manu- 
facture. 

The parts for the testing of which the magnetic 
sorting bridge has been designed are usually produced 
in large quantities, and this necessitates a rapid method 
of examination for such properties as hardness, temper, 
carbon content, etc. The master part is not affected 
by the process. The principle employed is that of 
using as an index the shape of the hysteresis loop of a 
ferro-magnetic substance, the shape of the loop being 
dependent on the physical condition and chemical 
composition of the metal. If, therefore, these factors 
differ in the master part and the component compared 
A loop 
is visible on the oscillograph screen in the illustration 
though this particular example does not indicate com- 
plete coincidence between the part under test and the 
master part. When the parts are similar, the loop 
“* closes,’ and it approaches a pair of almost parallel 
straight lines running into one another at the ends. 
Considerable difference in the characteristics of the two 
parts is denoted by a widely-open trace in which the 
lines may cross each other twice in a figure consisting 
of three roughly oval loops in line. 

Such distinctive differences do not need interpreta- 
tion by a fully trained operator, so that, once the equip- 
ment has been set up for a particular type of master 
part and sample, the testing may be safely left to an 
unskilled person, who will be able to sort the acceptable 
and other parts at a high speed. All the controls are 


| situated on a panel enclosed by a hinged door at one 


SILVER JUBILEE OF ELECTRICAL ENGINEERING FIRM.— 
Messrs. Dewhurst and Partner, Limited, manufacturers 
of electrical control equipment, Inverness Works, Houns- | 
low, Middlesex, have just celebrated their silver jubilee, | 
the firm having been established on November 5, 1919. 

TAPERED-ROLLER BEARINGS FOR ROLLING MILis.— | 
Messrs. British Timken, Limited, Cheston-road, Aston, | 
Birmingham, 7, have sent us a copy of a booklet contain- 
ing brief illustrated descriptions of rolling mills equipped | 
with their tapered-roller bearings. The mills shown 
comprise four-high cold sheet and strip mills, installed in 
various works in Great Britain, each consisting of two | 
working and two backing-up rolls. What is described as 
the largest roll-neck bearing in Great Britain is also | 
illustrated. This has a bore of 30 in., an outside diameter 
of 48 in., and a width of 32 in. 


| 
' 





side of the cathode-ray oscillograph box so that by 
locking this door unauthorised alteration can be pre- 
vented. Since different sizes of material will give 
varying amplitude differences, an integrally arranged 
attenuator is provided. The cathode-ray oscillograph 
box measures 16 in. wide by 11 in. square in cross- 
section. The coil boxes measure either 8 in. high by 
6 in. square or 6 in. high by 4 in. square, according to 
the size of the specimens to be tested, the coils varying 
with the size. The complete equipment, as shown, is 
compact and simple in arrangement. 





CANADIAN PaciFic RAILWAY.—The gross earnings of 
the Canadian Pacific Railway, for the seven months ended 
July, 1944, totalled 181,891,177 dols., against 162,874,113 
dols. in the corresponding period of 1943, and 142,959,100 
dols. in the first seven months of 1942. 
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CAPSTAN LATHE FOR 


MESSRS. MODERN MACHINE 


JUVENILE OPERATORS. 


TOOLS, LIMITED, COVENTRY. 

















CAPSTAN LATHE FOR JUVENILE 


OPERATORS. 


THE small lathe illustrated on this page has a bar 
capacity of § in. in diameter, 4 in. square, ora hexa- 
gonal section corresponding to the nut of a }-in. 
Whitworth bolt. It is thus suitable for the production 
of small parts from bar stock, an operation often 
carried out nowadays by juvenile labour, for which 
particular duty the machine has beer primarily de- 


signed by Messrs. Modern Machine Tools, Limited, | 
view | 


Maudslay-road, Qoventry. With this end in 
particular attention has been paid to ease in handling 
and rigidity, the former conducing to a high rate of 
production and the latter to the accuracy of the parts 
manufactured. It will be obvious from the illustration 
that the drive is contained in the substantial base under 
the headstock. It comprises a 1} horse-power two- 
speed motor suitable for three-phase current at 400 volts 
and 50 cycles. The first transmission is by means of a 
V-belt to a built-in countershaft; thence through two 
V-belt pulleys, serving as housings for multi-plate dry 
clutches, to the spindle. The clutches are actuated by 
triple toggles through a lever having three positions, 
namely, “ High speed,” “Stop and Brake” and “ Low 
Speed.” This control, in conjunction with a change-pole | 
switch, enables a variety of spindle speeds, suitable for | 
nearly all materials from Duralumin to steel to be | 
obtained. The total speed range is from 184 r.p.m. | 
to 1,997 r.p.m., there being two low speeds of 184 
r.p.m. and 233 r.p.m., an intermediate range of | 





four speeds from 370 r.p.m. to 995 r.p.m., and two | “* 


high speeds of 1,576 r.p.m. and 1,997 r.p.m. The | 
speeds can be changed in any sequence desired almost 
instantaneously, this feature facilitating the manv- | 
facture of either simple or complicated components 
in satisfactory production times. The rapid reduction 
of spindle speeds has proved particularly useful in 
drilling and reaming operations. All the speed changes | 
can be made in reverse. 

The headstock is a separate casting accurately fitted | 
to the bed, which has prismatic ribs. When installation 
has been carefully carried out, alignment of the bed 
and headstock is ensured. The spindle has a central 
hole }§ in. in diameter and is provided with means 
for centring and for face location to ensure, respec- 
tively, accuracy of the collet gap or of the chuck | 
should this be used for second-operation work. The 
spindle is mounted at the front on two precision 
Timken tapered-roller bearings and at the rear on 
a parallel roller bearing having a compensating device | 
for changes in temperature. The collet mechanism is | 
provided with guards at the rear and over the spindle 


| 


nose. It is opened and closed by toggle gear actuated 
by a yoked lever moving in a horizontal plane 
and requiring the minimum of effort from the opera- 
tor. Movement of the lever towards the operator 
allows the bar to feed forward automatically, move- 
ment in the reverse direction locking the collet 
on the bar. The cross slide is lever-operated and 
is normally fitted with single front and rear tool posts, 
though a four-way front tool post is available if re- 
quired. The saddle carries a turret 5 in. in diameter 
and has 6 stations with holes } in. in diameter. The 
cutting traverse of the turret is 3} in. and the distance 
from the turret face to the face of the collet, is adjust- 
able from a minimum of 1} in. to a maximum of 11} in. 
The swing over the turret saddle is 2} in. diameter 
and over the cross slide 3} in. diameter. The height 
of centres from the bed is 4 in., and the overall length 
of the bed is 3 ft. 2 in. Cutting lubricant is supplied 
by a vertical motor-driven centrifugal pump with a 
delivery of 3 gallons per minute. A deep drip tray with 
sump and strainer surrounds the headstock and bed. The 


approximate floor space, including the space for the | 


bar feed, is 7 ft. 11 in. by 2 ft. 6 in. The height of 
centres above the floor is 3 ft. 44 in. and the weight 
is approximately 9} cwt. 





LECTURES ON Export QvueEsTIons.—Three lectures, 
delivered under the auspices of the Institute of Export, 
at the Merchant’s Hall, St. Mary Axe, London, E.C.3, 
have now been issued in booklet form. The lectures deal 
with “‘ Marine Insurance,” by Mr. Douglas King-Page ; 
Shipping Practice,” by Mr. E. F. Stevens; and 
“ Finance of Exports,” by Mr. W. W. Syrett; and the 
booklet containing the three lectures may be obtained, 
price 2s. 6d., net, from the secretary of the Institute of 
Export, Royal Empire Society Building, Northumber- 
land-avenue, London, W.C.2. 





Tae Late Mr. R. A. BELLWOopD.—We record with 


|regret the death of Mr. Robert Aspland Bellwood, 


which occurred on October 27 after a short illness. Mr. 
Bellwood, who was 77 years of age, was technical director 
of Messrs. Rose, Downs and Thompson, Limited, Hull, 
and had been connected with this company for upwards 
of 60 years. He entered the firm as an apprentice soon 
after leaving school, and was subsequently appointed 
chief draughtsman, then assistant general manager and 
finally became a director in 1918. He delivered lectures 
on oils and fats, solvent extraction processes, hydro- 
genation, and other subjects, before various bodies. 
Mr. Bellwood was elected a member of the Institution of 
Mechanical Engineers in 1920, and of the Institution of 


HYDRO-ELECTRIC DEVELOPMENT 
IN GREAT BRITAIN.* 


By Str ALExanpER Giss, G.B.E., F.R.S. 


Ir was a source of great gratification to me to be 
invited to deliver this, the Fifth Hinchley Memorial 
Lecture, before the Institution of Chemical Engineers ; 
it revives pleasant memories of the time when, as a 
former President, I had close associations with its 
first honorary secretary, whose life and work it is the 
| purpose of these lectures to commemorate. It was 
| due in a great measure to Professor J. W. Hinchley’s 
enthusiasm, energy and assured belief in the strength 
jof his cause that the Institution now holds such a 
fully recognised position among the professional quali- 
| fying bodies of this country. 
} On March 9, 1928, I had the honour of delivering an 
| address to this Institution, as President for that year, 
jon “ The Economics of Power as Applied to Chemical 
| Engineering.” I propose now to review the progress 
of hydro-electric development in this country from 
| 1928 up to the present time, and to draw some conclu- 
| sions as to future possibilities. A certain amount of 
| misconception appears to exist (in certain cases, I feel 
| that misrepresentation would not be too strong a term) 
| in regard to the part which hydro-electric schemes can 
| play in our nationaleconomy. One of my chief objects 


| is to present to you a clear view of the position. 
| No less than it did 16 years ago, chemical engineering, 
| in certain of its applications, depends on a cheap supply 
| of electrical power. We saw in 1928 that, by the 
| selection of favourable sites, earlier hydro-electric 
development in Scotland, at Foyers, Kinlochleven and 
| at Lochaber (the first stage of which was completed in 
| 1929), had been able to supply this cheap power to the 
| British Aluminium Company, which has since rendered 
| such signal service to this country. Since then, further 
development at Lochaber has taken place; but the 
| total capacity of hydro-electric plants in Great Britain, 
| constructed for the sole purpose of supplying power to 
electro-metallurgical industries, has not yet exceeded 
the figure of 108,000 kW, or 145,000 electrical h.p., 
given in my earlier address. Upon this subject the 
Committee on Hydro-Electric Development in Scot- 
land, which published its report in December, 1942, 
commented that the Caledonian Power Bill, thrice 
rejected on the second reading in the House of Commons, 
represented the first and only attempt to establish 
electro-chemical industry on a hydro-electric foundation 
in the United Kingdom, and that the defeat of the Bill 
could only be regarded as a major mistake, not only for 
Scotland, but for Great Britain. 

Additional power from hydro-electric sources has, 
however, become available in recent years, the great 
majority of these developments having been carried out 
in Scotland. The Grampian Electric Supply Company 
completed their works at Rannoch and Tummel in 
1930 and 1933, respectively, and have an installed 
capacity of 82,000 kW, while in South-West Scotland 
the Galloway Water Power Company’s scheme was 
completed in 1936, with a total capacity of 103,000 kW. 
These important undertakings, together with two sta- 
tions on the Clyde owned by the Lanarkshire Hydro- 
Electric Power Company and a small development at 
Loch Luichart carried out by the Ross-shire Electric 
Supply Company, have brought the total capacity of 
existing installations in Scotland up to over 310,000 kW. 
About one-third of this capacity is utilised for electro- 
metallurgical processes and the remainder for public 
power supply. The only other hydro-electric stations 
in Great Britain of any importance are those in the 
Snowdon area, operated by the North Wales Power 
Company. In this area, as elsewhere, no recent 
development has taken place. 

Such provision of hydro-electric power as has 
occurred during the last few years can be attributed, not 
so much to the desire to provide cheap power to electro- 
chemical and metallurgical industries as to the passing 
of the Electricity Act of 1926, and the opportunity thus 
| provided for the generation of power in sparsely 
| populated and essentially rural areas of the country 
and its utilisation in the main industrial centres. The 
supply to the Central Scotland district of the Central 

Electricity Board of 106 million units per annum 
enabled the Grampian Company to give local supplies 
| to an extensive area at reasonable rates, and the con- 
| struction of the Grid link between Central Scotland and 
| North-Western England enabled the resources of the 
| Galloway area to be harnessed. With the coming of 
the North of Scotland Hydro-Electric Development Act 
|in 1943, however, the way has been cleared for the 
progressive utilisation of the water-power resources of 
the Highlands, and the years immediately following the 
war should see an ever-increasing contribution from this 
area towards the electrical requirements of Great 
Britain. 
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Progress in the utilisation of power from the tides has 
been, to say the least, disappointing. No project has 
yet been started in this country, in spite of the fact 
that the Severn Barrage Committee, in its Report of 
1933, confirmed that technically the project was a 
sound one, although financially there was some slight 
doubt whether it could compete against modern’ thermal 
power stations. The Ministry of Fuel and Power has 


recently called for a further examination of this scheme | 


and the Committee’s Report should be available shortly. 

Several factors have arisen since 1928 which affect 
the whole question of the development of electrical 
power in Great Britain from sources dependent on 
rainfall and from the tides. Among these factors I 
would suggest that the growing realisation of the need 
to conserve coal resources is the most important. In 
1938, coal represented 88 per cent. by value of all mineral 
production of Great Britain ; but, of the 227 million 
tons of coal mined in that year, only 38 to 40 million 
tons were carbonised. By-products are thus only 
available. from a small proportion of the total coal 
produced, and it is therefore of the utmost importance 
to the country as a whole, and to the chemical industry 
in particular, to effect such savings in coal consumption 
as may be possible, in order that the amount available 
for processing may be increased. There is something 
wrong with our economic system if it continues to allow 
the main source of our wealth to be frittered away, when 
some part of it can be saved by harnessing the inex- 
haustible sources of rainfall and tidal power. 

Consider, for a moment, the extent to which water 
resources can contribute towards this end. It was 
estimated in 1933 that the Severn Barrage Scheme 
could produce intermittently a total of 2,200 million 
units of electricity per annum. When combined with 
pumped storage, it was calculated that a continuous and 
regulated supply of 1,610 million units per annum 
could be delivered to the Grid system. These figures 
may be amended by the findings of the Committee to 
which I have referred, but they will suffice for the pre- 
sent review. I would draw your attention to the 
limited economic value of an unregulated and inter- 
mittent supply of electric power, such as would normally 
be associated with a tidal scheme. As the 1933 Com- 


mittee were careful to point out, such a supply can only 


be considered of value from the point of view of 
coal which would be saved, since it would not avoid 
the necessity for building a steam plant to carry the 
load when the tidal plant was shut down. 

The conversion into a continuous supply of the inter- 
mittent supply afforded by a straight run-of-tide plant 
greatly increases the cost of the installation and results 
in a serious loss of the energy generated by the tidal 
turbines. To avoid this loss of energy, the possibility 
of developing chemical or metallurgical processes, which 
could be based upon an unregulated source of tidal 
power, should not be overlooked. The Severn Barrage 
by no means represents the total potential power avail- 
able from the tides round the shores of this country, but 
it is the one which offers the greatest advantages, and 


it is unlikely that we shall see further development of | 


tidal power until this scheme has demonstrated its 
value. 
(To be continued.) 





ROLts-Royce MANUFACTURING METHODS.—-An inter- 
esting series of articles in Machinery describes the 
methods employed at a Ministry of Aircraft Production 
factory in the manufacture of the Rolls-Royce Merlin 
aero engine. The first article of the series appeared in 
the issue for October 19. Comparison may be made 
with earlier information on the same subject given in 
ENGINEERING, vol. 153, page 184 (1942). 





FLUORESCENT METHOD FOR TESTING THE SOUNDNESS 
Or MeTaL, CERAMIC AND PLasTIC CoMPONENTS.—A 
method in which a fluorescent solution is employed for 
the examination of aluminium, aluminium alloys, copper, 
brass, gunmetal, austenitic steels, porcelain, ceramics and 
plastics for cracks and porosity, has been developed by 
Fel-Electric, Limited, 63, Gell-street, Sheffield, 3. The 
component is first immersed in a fluorescent solution of 
extremely low surface tension for a period ranging from 
one to six minutes, depending upon the material under 
examination. It is then transferred to a second solution 
which removes the surplus fluorescent solution from the 
surface of the material. Both solutions are stated to be 
non-inflammable and non-toxic and are utilised at room 
temperature. After allowing two or three minutes for the 
component to dry and for the fluorescent medium to 
crystallise in any cracks or porous or loose areas which 
may be present, the component is examined under a 
source of ultra-violet light, when defects are easily 
located against a contrasting background. The firm 
adds that one gallon of the fluorescent solution is sufficient 
for the treatment of 30,000 articles, each having a surface 
area of 3 sq. in., and that one gallon of the second solution 
is sufficient for washing 10,000 articles having the same 
surface area, namely 3 sq. in. 











PERSONAL. 


Mr. J. G. BENNETT has resigned his position as director 
of the British Coal Utilisation Research Association to 
take up that of technical director of a joint company 
formed by Messrs. Powell Duffryn, Limited, and Messrs, 
De la Rue (Plastics), Limited, for undertaking research 


INSTITUTION ELECTIONS. | 


InstrruTion oF Execrricat ENGINEERS. 


Graduate to Associate Member.—William Leslie 
Jackson, Walsall; Lionel Jofeh, Wembley, Middx. ; | 
Jack Jones, B,Sc., Manchester; Robert James 
Kameen, Neston, W irral, Cheshire ; Sq. Ldr. Ronald into the treatment of coal. The new company wil! be 
| John Keir, BSe., R.A.F. ; Frederick John M. Laver, privately financed and will not seek financial assistance 
London, N.W.2 ; Fergus Gilbert McDonald, B.So. from the Government. It is intended to establish 
(Eng.), Ww —e ee el” Eahned Moen research laboratories in London and to start operations 
Moorthy, M.A., B.Sc. (Eng.), Hyde ‘ 1 pean WN * 
| India ; Eric William Senna Swanley, Kent; Cyril — ~—— ee — - 
| Frank Oxbrow, Farnborough, Hants. ; ‘Thomas George Mr. V. W. Bais has been —- — _ ger 

Pegg, London, 8.E.18; Michael Grey Ridley-Martin, and secretary to the British Electrical Development 
Purley, Surrey ; David John C. Robertson, B.Sc. (Eng.), | “88°ci#tion. 

B.N.A.F.; John Thomas Rodger, Glasgow; Bruce Messrs. DEWRANCE AND COMPANY, LIMITED, inform 
| Glazier Scott, B.Eng., Cheshunt, Herts.; William | us that Mr. F. F. H. Hatesrrap has been appointed 
| James Shanks, Nelson, N.Z.; Rowland Wilfred J. | chief engineer and elected a director of the company 
| Sullivan, B.Se., London, S.E.7; John Bernard Sut- Mr. W. G. SurrreLp will retire from his position ax 

cliffe, B.Se., M.Se., Haifa, Palestine; Charles Edward general manager, at his own request, on December 3}, 
P. Suttle, B.Sc. (Eng.), Cirencester; Stanislaw Sza-| but will retain his seat on the board of directors. M1 
| franski, B.Sc., London, Ww. . Michael Treacher Terry, J. M. Srorey has been appointed to succeed Mr. Suffield 

M.A., St. Albans, Herts.; Joseph Victor Toledo, | 45 general manager and will join the board. 
| Valletta, Malta, G.C.; Trevor Fortescue A. Urben, Mr. H. J. SHEPPARD, who has been associated with 
B.Se. (Eng.), Haslemere, Surrey; Edwin Thomas A. | Messrs. Johnson and Phillips, Limited, for more than 
Webb, Hertford ; William Webster, B.Eng., Liverpool ; | 55 years is retiring from active work and has resigned his 
| Thomas Worswick, M.Sc., London, W.4. office as managing director. He will continue to hold a 
Student to Associate Member.—James Atkinson, | 8e@t on the board. Mr. G. Lestic Wares, J.P., the 
| Edinburgh. chairman, has been appointed managing director. 
, eee Mr. W. L. E. SHorT, M.I.Mech.E., who has been 
INSTITUTE OF MaRINE ENGINEERS. - = of the Dembesten Werks of Baboock and 
Member.—Lt.-Commdr. (E.) Andrew Lindon Brown- | wijcox, Limited, since 1915 is retiring at the end of the 
lie Alexander, R.C.N.R.; Isaac Anderson, South-| present year. MR. W. P. Ross, at present assistant 
| ampton ; Louis Peter Bek, Yallourn, Australia ; manager of the works, has been appointed manager as 
| Herbert Davey Beverton, Swansea ; Lieut. (E.) | trom January 1, 1945. 
pel RICE: Major — (E.) Edwin sy Upon his appointment as Head of the Economi 
| eee as —s . _ Gregson, MSC-+ | Division of the British Element of the Control Commis- 
| Hitchin; Andrew Hamilton, Stocksfield-upon-Tyne ; | sion tor Germany, SIR PERCY MILLS has relinquished the 
| Jacobus Marie Haverman, London, 8.W 17 ; Arthur position of Controller General of Machine Tools, in which 
Hoare, Wh. Ex., Carisbrooke ; W iam Mylrea capacity he was jointly responsible to the Ministers of 
a rig “_ — — —— v ae Production and of Supply. He will be succeeded, as 
eh aioe! Perks Longd tf ~~ t deg Pladdie’ | Ditector General of Machine Tools, by MR. S. F. STEWAKD 
| “ae . res a6.; Asxancer 5 mcdn, and, as Head of the Production Division of the Ministry 
Brighton ; | James Read, Gosport; Richard Kirkup| o¢ production, by Mn. H. 8. BURN. 
Spencer, Manchester; John Steel, Sydney, Australia ; ye 2 Sen etineemied the weiten of 
Charles Leslie Stokoe, Wallsend-upon-Tyne; Glen J. mn. 5. S. 'W os ne ~ * = on aa 
| Thomas, Belfast; Sydney Thomas, Halifax, Nova | °h#irman of Messrs. shemas : ~ pee sin eattatinans 
| Scotia; Lieut. (E.) Frederick Wardle, R.N.R. ; Redtetniet on asain ~ be uae — TH fide 
ag sane pm agg —— | son, hitherto joint managing director, has been appointed 
| Shields ; Charles Fisher Wrighley, Cadishead. chairman in place of Mr. Wrightson. 
Associate Member to Member — Robert Henry English Mr. D. C. Henpry, A.M.I.Mech.E., has been appointed 
Sundestend ; Douglas Henry King, London, N.21 : general manager of the iron and steel works, mines and 
| James Andrew Knight, Dunmurry; Lieut. (E.)| Tries of Messrs. Stewarts and Maegan, Laniind, of 
Frederick Campbell Walsh, R.N.R. i‘ \r4 aa M.I.Mech.E., who was a member 
i r - MR. . G. C. Nixon, M.1.Mech.E., who P 
— reba te Om cay = xin a ra | of the South African Advisory Committee of the Institu- 


: : ra | tion of Mechanical Engineers, has now relinquished the 
an Wee Lacie Strood, Kent; Jacob Bernard position of honorary treasurer of the South African 


Institution of Engineers and has been elected an honorary 
Associate Member.—Ronald Henry New, Hawthorn, | ji¢e member of that Institution. His successor as honor- 
Victoria, Australia. | ary treasurer is Mr. R. H. Harriss, M.I.Mech.E. 
Associate to Associate Member.—Francis David! Dr. W. F. Cause, B.Sc. (Lond.), has been appointed 
Clark, Kenton. | to the newly created Chair of Metallurgy at the Univer- 
| INSTITUTE OF TRANSPORT. sity of Istanbul. He took up his eg ree 
. > = rR. W. DANIELS, B.Sc. (Eng.), M.I.Mech.E., has 
Member.—H. A. Davis, O.B.E., Calcutta ; J. R.| pt me! from the position of Principal of the County 
| Fewlass; S. A. Fitch, M.B.E.; Viscount Knollys, | 


lu . Technical College, Stafford. 
SONS, MBE, DEL. ; 5.0. Weed. Mr. P. W. S. Hitt, B.Sc. (Eng.), A.M.I.Mech.E., has 


| Associate Member.—W. J. Baird, Belfast; A. H.| peon appointed lecturer in charge of the Engineering 
| Barlow ; W. Bell, Belfast a E. J. Booth; W. Cc. | Department, East Ham Technical College. 
| Chandler ; W. G. Cooper 3 Ww K. Datta Ray; W. G. A. | Mr. W. Haeve, who was for 30 years in the armour- 
Hall ; G. D. Haswell; E. F. Hickey; J. H. Muir, | plate testing department of the English Stee] Corporation, 
Edinburgh ; J. H. Pryer. Limited, Sheffield, and had latterly been in charge of the 
progress and dispatch department of the firm, has retired 
after nearly 50 years’ service. ; 
Mr. J. Cormack, B.Sc., M.LE.E., has been electec 
BOOKS RECEIVED. Pr Sede yg A eye Ryne oy So ents, po 
Government of India. Central Board of Irrigation. Institution of Electrical Engineers. 
Publication No. 31. Annual Report (Technical) of the | Mr. T. A. VARLEY, O.B.E., has been elected President 
Board for 1943. Edited by A. R. Tuomas, Secretary. of the Institution of Fire Engineers for the third year 
Simla, India: The Secretary, The Central Board of | 5, J iccession. 
Irrigation. London: The Publications Officer, India | 
House, Aldwych, W.C.2. ’ 
Regional Advisory Council for Technical and Other Forms POWER STATION AUXILIARIES.—In order to assist 
of Further Education for Manchester and District. those power stations engineers whose plant contains 
Memorandum No. 1. Recruitment and Training for the | auxiliary equipment manufactured by Messrs. G. and J. 
Engineering Industry. Craft Apprenticeship. Man-| Weir, Limited, Cathcart, Glasgow, 4, the firm has just 
chester, 3: The Honorary Secretary, Regional Advi- | issued a reprint of a paper read by Mr. J. Sim, B.Sc.(Eng.), 
sory Council, Education Offices, Deansgate. [Price 6d.] before the station engineers of Edmundson’s Electricity 
The Technical College Series. Practical Engineering | Corporation, Limited, in March, 1944. The reprint, 
Drawing. A Text-Book for Students for the First Year | which takes the form of a 38-page booklet, is entitled 
National Certificate in Engineering. By C. J. ATKtIns | “ Some Notes on Weir Auxiliaries,” and is fully illus- 
and G. B. C. Warp. The English Universities Press, | trated. The auxiliaries dealt with include motor-driven 
Limited, St. Hugh’s School, Bickley, Kent. [Price | impeller-type feed pumps; turbine-driven feed pumps ; 
7s. 6d.) de-aerators; feed-water regulators; regenerative con- 
Ministry of Aircraft Production. .A College of Aeronautics. | densers; and evaporators. We understand that copies 
Report of the Interdepartmental Committee on the| ot the booklet may be obtained on application to the 
Establishment of a School of Aeronautical Science. | Publicity Department of the firm at the address given 
London: H.M. Stationery Office. [Price 2s. net.] above. 
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NOTES FROM THE NORTH. 
GLasaow, Wednesday. 

Scottish Steel.—A tapering demand for steel products 
continues to dominate the position of makers in most 
departments, and some units have had to restrict opera- 
tions further. Plates are still one of the quietest depart- 
ments. Capacity in platemaking has been enlarged con- 
siderably recently, and actually a good deal of this 
capacity is now unused. Satisfactory inquiries are being 
received for sections, however, and this is helping steel- 
works considerably. Small bars and angles also continue 
in good demand. Re-rollers have moderately well-filled 
order books for delivery before the end of the year, and 
supplies of semies are in abundance. 

Scottish Shipbuilding.—Recent Government pronounce- 
ments have produced a more cheerful feeling in this 
industry, where “ transition prospects” were beginning 
to look rather gloomy. Though there has been no great 


flow of new orders for cargo ships, there has apparently 


been an increasing demand for special types of mer- 
cantile tonnage, including the cargo-liner type. Naval 
work still predominates, of course, and being of the 
lighter description, the weight of steel ordered from steel- 
makers has been necessarily a little disappointing. 

Scottish Coal.—The strike epidemic has died down for 
the time being, and the pits are working fairly steadily 
again. The stocks position, however, has received a 
serious blow, and the coal supply for domestic purposes 
this winter is causing the Regional Administration some 
anxiety. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—Trading was very difficult on 
the Welsh steam-coal market throughout the past week. 
With seasonal influences now exerting full effect, the 
demand for all classes was active, but, in view of past 
heavy commitments, salesmen were unable to accept 
much business for delivery over some months ahead. 
Preference regarding supplies is given to the high- 
priority home users. At the same time demands are 
being made for supplies for the vital consumers in France 
and shipments proceeded on steady lines under Govern- 
ment direction. As a result, ordinary industrial and 
domestic buyers in the home trade had some trouble in 
securing deliveries under standing contracts and had to 
be content with what supplies producers could make 
available. Current outputs show no appreciable im- 
provement, as absenteeism is still prevalent among 
younger mineworkers and there seems little prospect of 
any change in the position. Exports were limited almost 
entirely to shipments made under Government direction 
and to the coaling depots. Buyers in Portugal and Spain 
showed a steady interest but salesmen had little coal to 
offer and these users have still to depend chiefly on 
American supplies. There was a sustained inquiry for all 
the large sorts, but business was not easy to arrange for 
the coming months, and the tone was firm. Strong con- 
ditions continued to rule for the sized and bituminous 
smalls sorts which were in keen demand, but were still 
virtually off the market. There was a good call for the 
best dry steam sorts. Patent fuel and cokes were in 
demand for the home trade. 

Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, there was a good demand for tin-plates 
and their substitutes in the home market. Makers are 
heavily committed, however, and were reluctant to 
accept further orders except for first priority work. 
Steel sheets continued to meet an insistent demand, and 
the works producing them were operating to capacity. 
In the scrap iron and steel market certain grades of 
material were moving a little more freely, and this was 
slightly reducing the accumulation of stock held by many 
suppliers. The prices of iron and steel products and of 
non-ferrous metals remained unchanged. 





READING MATTER FOR SERVICE MEN.—Books of an 
entertaining character are needed for the fighting ser- 
vices and our readers are asked to take any which they 
can spare, unwrapped, unaddressed and unstamped, to 
& post office. From there the books are conveyed to the 
Services Central Book Depot, from which they are de- 
spatched to units in the field. 





LOCOMOTIVE BoosTeRs.—Although they have never 
been used to any great extent in this country, locomotive 
boosters continue to find application in the United States 
and in the Railway Mechanical Engineer particulars are 
given of a new and improved booster, developed by 
the Franklin Railway Supply Company to meet present 
conditions. This unit will operate at speeds of up to 
35 m.p.h., and it gives about 400 additional horsepower 
at this speed. - Its steam consumption is from 22 Ib. to 
23 Ib. per brake horse-power hour. Gearing enables it 
to be brought into use at any speed below about 22 m.p.h. 


NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Iron and Steel.—Sheffield manufacturers are still much 
concerned with the export position; they are anxious 
to utilise surplus materials and capacity to the best 
advantage in re-establishing export connections. In 
some cases, visas have been granted to firms’ representa- 
tives to visit the United States and Australia, primarily 
in the interests of research, and to give advice where 
Sheffield products are being manufactured under licence. 


South Yorkshire Coal Trades.—The coal position is 
still very difficult owing to the scarcity of supplies and 
the small prospects of improved outputs of pit coal. 
Outcrop coal is coming forward more freely. Coking 
coal is in strong demand and is in fairly good supply, 
while gas coal outputs are earmarked for many weeks 
ahead. There is a fair supply of house coal, some of 
which is of uncertain quality, according to the type of 
outcrop coal drawn upon. Consumption of industrial 
| steams is lower than it was a year ago, but there is a 
demand for supplies to add to the somewhat meagre 
reserves on hand. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The Government demands for war 
material are considerably lower than they were a few 
months ago and many works are in need of orders to 
keep their plant in regular operation. The restoration 
of market activity is not expected until controls on 
industry are relaxed, and, in the meantime, the steady 
shrinkage of tonnage outputs will probably continue. 


Foundry and Basic Iron.—Foundry pig-iron is in 
ample supply, largely from other producing areas. The 
light-casting plants are only moderately employed and 
are absorbing little pig. Makers of basic iron are pro- 
viding adequate supplies for their own consuming plants. 


Hematite, Low-Phosphorus and Refined Iron.—The 
limited output of hematite continues to fall incon- 
veniently short of current needs, though the demand has 
eased slightly. The careful allocation of available parcels 
is still essential to enable steady supplies to be main- 
tained for the urgent needs of authorised users. Pro- 
ductions of low-phosphorus grades and refined irons are 
fairly well taken up by the engineering foundries. 


Manufactured Iron and Steel.—Satisfactory parcels of 
semi-finished iron are obtainable for the moderate needs 
| of users. Finished-iron manufacturers are fairly actively 
| engaged in certain branches, but would welcome new 
| orders for early delivery of several commodities. The 
demand for semi-finished steel is still heavy. Re-rollers 
| have a great deal of work to execute and in their efforts 
to keep the mills fully employed so as to deal satis- 
| factorily with delivery claims they are calling for maxi- 
mum supplies of prime billets, blooms and bars, although 
they readily accept liberal quantities of inferior billets. 
Sheet makers are very busily employed and the demand 
for both black and galvanised sheets remains strong. 
Manufacturers of light sections are well sold, but makers 
of heavy joists are seeking orders for prompt rollings. 
Plate producers have fairly good orders in hand, but are 
in a position to give early attention to new purchases. 
Special and alloy steels are readily obtainable. Railway 
material and colliery equipment are still in good demand. 
Scrap.—Most categories of iron and steel scrap are in 
little demand, but good heavy cast iron commands a 
ready sale and good heavy steel scrap is well taken up. 








FvueL EconoMy IN THE CHEMICAL INDUsTRY.—The 
first subject in a new series of technica] discussions on 
efficiency in the utilisation of steam and power in 
chemical processes, arranged by the Association of 
British Chemical Manufacturers, will be “ The Future 
of Lime /Soda Softening,”’ to be introduced by Mr. W. F. 
Gerrard, of Feed Water Specialists Company. The dis- 
cussions will take place at 3 p.m., on Wednesday, Novem- 
ber 15, in the Reynolds Hall, College of Technology, 
Manchester, and at 2.30 p.m., on Wednesday, Novem- 
ber 29, in the lecture hall of the Geological Society, 
Burlington House, Piccadilly, London, W.1. As pre- 
viously, the introduction will be brief and strictly 
practical, and the discussions will be on personal practical 
experiences ; questions will be welcomed. Non-members 
of the Association are invited, but they should notify 
Mr. A. J. Holden, Association of British Chemical Manu- 
facturers, 166, Piccadilly, London, W.1, in the case of 
the London meeting, and Mr. W. Murray, The Liverpool 
Borax Company, Limited, Maxwell House, 6, St. Paul’s- 
square, Liverpool, 3, in the case of the Manchester 
meeting, of their intention to attend. These notifications 
should be made not later than the day before the 








meeting concerned. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shal] reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, November 11, 2 p.m., Magnet House, Kings- 
way, W.C.2. Meeting with InsTrTUTION OF ENGINEERS- 
IN-CHARGE. “ Electronics,” by Mr. F. E. Henderson. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North-Mid- 
land Students’ Section : Saturday, November 11, 2.30 p.m., 
Griffin Hotel, Boar-lane, Leeds. ‘‘ High-Frequency Induc- 
tion Furnace,” by Mr. J. H. H. Teece. North-Eastern 
Centre : Monday.,, November 13, 6.15 p.m., Neville Hall, 
Newcastle-upon-Tyne. “ Industrial Electrical Mainten- 
ance,” by Mr. J. C. B. Nicol. North-Western Students’ 
Section: Monday, November 13, 6.30 p.m., Engineers’ 
Club, Manchester. “ American Hydro-Electric Plants,” 
by Mr. W. A. Hatch. Scottish Centre : Tuesday, November 
14, 6.15 p.m., Royal Technical College, Glasgow. “‘ Load 
Analysis on Electricity-Supply Systems,” by Mr. P. 
Schiller. Measurements Section: Friday, November 17, 
5.30 p.m., Savoy-place, Victoria-embankment, W.C.2. 
“ Planning the Electricity Meter,” by Mr. G. E. Moore. 

INSTITUTION OF MECHANICAL ENGINEERS.—Western 
Branch: Saturday, November 11, 2.30 p.m., Merchant 
Venturers’ College, Bristol. Presidential Address: “‘ Ap- 
plied Research,” by Dr. H. R. Ricardo. South Wales 
Branch: Tuesday, November 14, 3 p.m., Mackworth 
Hotel, Swansea. “ Gasification of Coal Underground,” by 
Dr. W. Davies. Institution : Friday, November 17, 5.30 
p.m., Storey’s-gate, S.W.1. Thomas Hawksley Lecture : 
“ Research and Development in Aeronautics,” by Dr. 
H. E. Wimperis. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Bristol Branch : 
Saturday, November 11, 3 p.m., Grand Hotel, Bristol. 
Films : “‘ Women Makers of Aluminium Cylinder Heads ” 
and “ Pig Iron Production.” Lancashire Branch : Satur- 
day, November 11, 3 p.m., Engineers’ Club, Manchester. 
“ Gravity Die Casting,” by Mr. A. R. Palmer. Lincoln 
Section : Saturday, November 11, 3 p.m., Technical Col- 
lege, Lincoln. “ Foundry Loading and Planning.” Scot- 
tish Branch : Saturday, November 11, 3 p.m., Royal Tech- 
nical College, Glasgow. “Feeding of Castings,” by 
Messrs. R. D. Cheyne and J. G. Nisbet. W.R. of York- 
shire Branch : Saturday, November 11, 6.30 p.m., Tech- 
nical College, Bradford. “‘ What the Engineer Expects 
from the Foundry,” by Mr. W. P. Eastwood. 

INSTITUTE OF EcoNOMIC ENGINEERING.—Sunday, 
November 12, 2.30 p.m., Waldorf Hotel, W.C.2. “ An 
Approach to Time-Study Initiation,” by Mr. M. Robson. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Branch: Sunday, November 12, 3 p.m., 12, 
Hobart-place, 8.W.1. ‘“‘ Continental Cars,” by Mr. K. B. 
Hopfinger. Derby Centre : Monday, November 13, 7 p.m., 
School of Arts, Green-lane, Derby. “‘ Motor-Cycle Design,” 
by Mr. P. E. Irving. Glasgow Centre : Thursday, Novem- 
ber 16, 7.15 p.m., 39, Elmbank-crescent, Glasgow. 
“ Plastics in Engineering,” by Mr. E. C. Elliot. 

INSTITUTION OF CIVIL ENGINEERS.—Northern Ireland 
Association : Monday, November 13, 6.15 p.m., Queen’s 
University, Belfast. “‘ Portland Cement,” by Mr. F. R. 
Warsap. Institution: Tuesday, November 14, 5.30 p.m., 
Great George-street, S.W.1. “ Principles of Soil Com- 
paction,” by Mr. A. H. D. Markwick. Thursday, Novem- 
ber 16, 5 p.m. “ The Engineer and Town and Regional 
Planning: Services,” by Mr. J. Paton Watson. New- 
castle Association : Friday, November 17, 6 p.m., Spark’s 
Café, Stockton. ‘‘ Concrete,” by Mr. J. Singleton-Green. 

ILLUMINATING ENGINEERING Socrery.—Tuesday, No- 
vember 14, 5.30 p.m., 2, Savoy-hill, W.C.2. “ Bright 
Light Sources,” by Mr. J. N. Aldington. 

RoyYAL Society or Arts.—Wednesday, November 15, 
1.45 p.m., John Adam-street, W.C.2. “‘ High-Frequency 
Heating,” by Dr. L. Hartshorn. 

INSTITUTE OF FUEL.—Wednesday, November 15, 2.30 
p.m., Institution of Mechanical Engineers, Storey’s-gate, 
S.W.1. “Shell Boiler Design,” by Mr. B. F. Karthauser. 
NEWCOMEN Socrery.—Wednesday, November 15, 2.30 
p.m., 2, Tudor-street, E.C.4. ‘‘ Besoms, Brooms, Brushes 
and Pencils,” by Dr. H. W. Dickinson. 

RoyAL SANITARY INSTITUTE.—Wednesday, Novem- 
ber 15, 2.30 p.m., 90, Buckingham Palace-road, 8.W.1. 
“ District Heating,’ by Mr. D. V. H. Smith. 
INSTITUTION OF MINING AND METALLURGY.—Thursday, 
November 16, 2.30 p.m., Geological Society, Burlington 
House, W.1. “ Shaft Pillars,” by Mr. G. Hildick-Smith. 
“ Kyerwa Tin Deposits,” by Mr. C. T. Sweet. “* Portable 
Dry Blower in Lieu of Prospecting Pan,” by Messrs. G. W. 
Gray and E. G. Lawford. 

NortH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, November 17, 6 p.m., Mining 
Institute, Newcastle. “Efficiency,” by Mr. J.S. Thompson. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Novem- 
ber 17, 6.30 p.m., 39, Victoria-street, S.W.1. Annur’ 





General Meeting. 
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35 & 36, Bedford Street, Strand, London, W.C.2 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
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A BRITISH COLLEGE OF 
AERONAUTICS. 


For more than a year, the Interdepartmental 
Committee on the Establishment of a School of 
Aeronautical Science, under the chairmanship of 
Sir Roy Fedden, have been pursuing the task im- 
posed upon them, and now the public is afforded an 
opportunity to examine the result of their combined 
labours. Their report,* presented to Sir Stafford 
Cripps, Minister of Aircraft Production, states that 
they -were appointed “‘to prepare and submit . . 
detailed proposals for the establishment of a School 
of Aeronautical Science within the general framework 
of the recommendations made by the Aeronautical 
Research Committee in their Report of the 10th 
August, 1943, to the Minister.” Those proposals 
are summarised in Appendix 3 to the present 
report, and some review of them is a necessary 
preliminary to its study. 

Starting with the assumptions that, after the 


in all its branches, aircraft structures, engines and 
systems of propulsion, and aircraft design and con- 
struction; and to devote some attention also to 
production methods, instruments and navigation, 
and ai design and management. The School 
should “ co-operate with the research institutions,” 
always remembering that its research work ‘‘ should 
be primarily intended to maintain the freshness 
and vigour of its staff,” who “should have con- 
ditions of service attractive to men of the highest 
quality and should enjoy full academic freedom.” 
In certain respects, the scheme put forward by 
Sir Roy Fedden’s committee departs from these 
initial proposals; but, in general, the departures 
are such as to widen the scope of the new College. 
They suggest, for example, that shorter courses 
than those designed for the long-term students 
should be provided for specialists in particular 
| subjects, and that there should be also a general 
‘staff course,” aiming to give a broad knowledge 
of aeronautics; that attention should be paid to 
the technology, as well as the science, of aero- 
nautics; that the College should not be affiliated 
te any one university, but should collaborate closely 
with the universities in general, with the technical 
colleges, with the research establishments, and 
with industry ; and that the curriculum should be 
extended to cover production, administration and 
maintenance, and that there should be a depart- 
ment concerned with flight and operations, includ- 
ing full-scale experimental work and flight testing. 
They recommend that, while the ultimate respon- 
sibility for the College should rest with the Minister 
of Education, ‘‘ the control should not be meticu- 
lous”; that it should have a governing body, 
representative of all the interests concerned ; and 
that it should be situated close to its own airfield, 
and within “reasonable distance’ of London and 








war, the aeronautical industry would be very 
important and that there would be rapid develop- 
ments, especially in design, the Aeronautical Re- 
search Committee recommended that a central post- 
graduate school in aeronautical science and engin- 
eering should be established, designed “‘ to fit the 
students for leadership, to give them up-to-date 
knowledge over a comprehensive range of scientific 
and technical subjects and to acquaint some of 
them with research and its methods.” The sug- 
gested course was of two years, the first being 
general and the second more specialised, with some 
provision for refresher courses for engineers and 
technicians from industry. It was emphasised 
that the School “should not teach at the under- 
graduate level,” though a university degree would 
not be insisted on as a preliminary qualification ; 
the selection system was to be such that “‘ any trade 
lad or apprentice with the requisite ability may, in 
due course, enter the School.” It should be financed 
by the State, but should be affiliated to one of the 
Universities ; it should recruit students from the 
whole British Commonwealth ; and the students— 
who, it was suggested, should normally have spent 
at least one year in industry—should all receive 
scholarships adequate for their maintenance. The 
proposed curriculum was to cover aerodynamics 
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“the principal aeronautical research establish- 
ment ’—namely, that at Farnborough. The most 
suitable permanent site is thought to be at Alder- 
maston, Berkshire; but, if it is impracticable 
otherwise to ensure an early start, an existing Royal 
Air Force station might be adapted, the most suit- 
able being also in Berkshire, at Abingdon. 

The suggested scale of operations envisages the 
entry of at least 50 two-year students annually, up 
to a total of at least 300 at any one time ; and the 
equipment deemed to be necessary represents some- 
thing between that appropriate to a university and 
that of a major research establishment. Lay-out 
plans for the buildings, and a series of memoranda 
on the equipment of the several departments, are 
appended to the report. The estimated capital cost 
of the permanent College is 2,610,000/. and the net 
annual expenditure to be met by the Exchequer is 
360,0001. The capital cost of the suggested alterna- 
tive temporary scheme, using an adapted R.A.F. 
station and its buildings, is 400,000/., and the 
corresponding net annual expenditure is 200,000/. 
Of the staff, whose terms and conditions of service 
would be comparable with those of university staffs, 
some would hold permanent appointments and 
others would be appointed for periods of three to 
five years. Finally, the Committee emphasise that 
the establishment of the College is a matter of 
urgency. 

Somewhat various estimates were submitted to 
the Committee of the numbers of students likely to 
become available, all the opinions being handicapped 
by the difficulty of predicting the probable post-war 
strengths of the Air Services and the industry. The 
Admiralty estimated that the annual number of two- 
year students likely to be contributed by the Fleet 
Air Arm would be no more than five, and the Royal 
Air Force’s corresponding estimate was only seven 
from that Service. Ten more were expected to be 
drawn from Government departments and research 
establishments, and the Society of British Aircraft 
Constructors, after consulting typical airframe- and 
engine-building firms, thought that the industry 
might supply 50 to 60 students a year. These 
figures give a total annual intake of 72 to 82 (the 
Royal Aeronautical Society's estimate, however, was 
only 50 to 75) but this does not include entrants 
from the works of manufacturers of accessories, nor 
those who are likely to come from other parts of the 
Commonwealth. The Committee consider, too, that 
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the College may attract a certain number of foreign 
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students, especially from countries not possessing 


comparable facilities ; an assumption which pre- 
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|and quality “in nearly every industry ” and refers 
to “‘a technique of production that not only aims 


vious experience—for example, at the Royal Naval| CIVIL ENGINEERING WORK. |to develop the machine and methods of using the 


College, Greenwich—would appear to justify. It 


is expected that the entry of short-course students 


will make up the designed maximum of 300. 

The pros and cons of affiliation with a university 
are discursed in the report, the ultimate conclusion 
being that it would be preferable for the College to 
stand on its own feet as an independent institution ; 


partly because, as the Committee observe, the sort | 


of college that they had in mind would not be easily 
fitted into any existing university. They express 
the hope, however, that the College may establish 


tional and research foundations; and that the 
universities, in particular, will be prepared to 
recognise research work, done at the College by their 
former students, for the purpose of higher degrees. 
The Committee go farther, in fact, and propose that 
there should be occasional exchanges of staff with 
the universities ; and also with industry, as it is 
clearly desirable, in the interests of the College and 
of industry, that the latest developments in each 
should be made quickly available to the other. ‘‘ The 
cultivation of healthy relationships with these out- | 


| 


| 


|“ factory” in the ordinary sense, but for the best 
results they are equally dependent on the application 
of modern machines, and, particularly, on their lay- 
| out in relation to the project on hand. Practically 
all civil-engineering works, however, suffer from the 








|they are temporary jobs. Anyone designing and 
| equipping, say, a motor-car factory is conscious of 
| the fact that he is concerned with a plant which, 
| if it cannot be described as permanent, will at least 


| operate over a very extended period. On the other 


| Unper modern conditions, the equipment and 
|lay-out of plant are primary factors in efficient 
| manufacture. No matter how skilled the labour and 
| technical direction, best results will not be attained 
| unless a factory is designed and equipped to take 
proper advantage of modern manufacturing and 
| transport methods. This, perhaps obvious, remark 
applies to civil engineering construction equally as 
to factory operations, although it is doubtful if 
this is so generally realised. Civil-engineering pro- 


and maintain close relations with the older educa- | jeote & oS Say lee Se ee 


disability that from the constructional point of view | 


hand, an engineer engaged on the selection and | 
arrangement of the plant for the construction of a 
dam is concerned with an equipment which will be 


side interests is important,” to quote the report, “‘if | 
the College is to avoid—and it must avoid—any 
tendency to become isolated and introspective. . . . 
It should be a clearinghouse, a * forcing-house. ‘or three years. None the less, care and ability in 
These are unexceptionable sentiments, and it is | the determination of operating methods are just as 
unlikely that any serious attempt will be made to| important as in the case of a permanent factory ; 
Impose any modifications on them. There will be|in a sense, they are more so. Modifications ‘in 
difficult problems enough in store for those who are machines and methods which experience may show 
charged with implementing the eventual decisions | to be desirable may be carried out gradually in a 
to be based on the report—which, unlike some, is | factory and may possibly take some years to com- 
relatively free from the risk of being merely acknow- | plete. A leisurely and considered procedure of this 
ledged, pigeon-holed, and forgotten. One of the | kind is not usually possible in civil-engineering work 
chief of these obstacles in store is indicated in the | which has to be completed at a specific date. Delays 
concluding paragraph of the report, in which it is | due to change of plant and method may completely 
urged that the qualities that are needed are those of | upset a programme which relates required progress 
the pioneer and the frontiersman, living “‘on the to definite months or even weeks. 
marches of aeronautical knowledge % and leading| Although there is some indication of an increas- 
the advance into the unknown. If it is to breed | ing tendency for public authorities to carry out 
such qualities, the Committee declare, “ the College | civil-engineering works by direct labour, major pro- 
must be allowed to develop, in all its activities, the | jects are, in general, placed in the hands of contrac- 
atmosphere of freedom and enterprise that is natural | tors. Experienced firms may be expected to have 
in & frontier community ; but, they add, “ how | proper knowledge of the capabilities of the various 
this liberty is to be reconciled with the ‘control | classes of constructional machinery and to be able 
inseparable from financial dependence on State sub- | ¢o apply them in the most effective way and a con- 
vention is perhaps the most vital problem of all for | sulting engineer will be able to judge to some extent 
those who establish it and govern its destiny. | the technical ability of a firm of contractors by a 
One way out of this possible difficulty was indi- | study of the methods they would propose to adopt 
cated by Sir Henry Tizard in his address to the | in carrying out a major piece of work. In many 
Parliamentary and Scientific Committee on October | cases public authorities insist on the lowest of a 
3, reported on page 271 of our issue of October 6. | group of tenders being accepted, but this procedure 
He recommended that there should be created, for | has nothing to commend it. Little satisfaction is 
the investigation of problems of fundamental | likely to result from the acceptance of a speculative 
research, an Aeronautical Research Council, respon- | offer made on the assumption that any resulting loss 
sible to the Lord President of the Council, which | can be made up on extras. Although very low ten- 
should be given a block grant of at least 1,000,000/. | ders may be suspect, the fact that a firm puts in a 
@ year and more or less a free hand to spend it.| high price is not, in itself, evidence of efficiency. 
Some similar block grant, placed freely at the | The reason may be that it does not know the best 
disposal of the governing body of the new College—| way to tackle the job. As consulting engineers 
who, after all, must be assumed to know, far better | cannot be expected to be closely familiar with the 


required to remain in operation perhaps for only two | 


than any officials of the accountancy branch of the | 
Ministry of Education, how such funds could be 
spent to the best advantage—would avoid the 
necessity for periodical financial inquisitions of the 
more trivial and routine kind, as preliminaries to 
any special excursions away from the set curriculum 
which the Directors of the several divisions might 
consider it desirable to undertake. This, however, 
is a point of detail which properly belongs to a later 
stage ; when, no doubt, there will be many others 
also to be settled—for instance, whether it might 
not be well to transfer to the College some of the 
historical aeronautical exhibits now at the Science 
Museum, where space is becoming a question of 
importance, and where they might be represented 
equally well by models or photographs. Meanwhile, 
we can recommend to anyone even remotely in- 
terested a perusal of the report of Sir Roy Fedden’s 
Committee ; and especially of the appendixes out- 
lining the equipment proposed. These, perhaps 
better even than the report itself, show how desirous 
the Committee are to ensure that Britain shall not 
lag behind in this vitally important field of future | 
technical and scientific education. 








| capabilities of all contractors, particularly when work 
abroad is concerned, the selection of the best 
from among a batch of tenders, which may show 
widely varying prices, may be a matter of con- 
siderable difficulty, even when a free hand is given. 
One method of judgment available is furnished by 
the scheme of work pro As is said in the 
latest report of the Post-War National Development 
Committee of the Institution of Civil Engineers, 
cases may “ arise in which an otherwise satisfactory 
tender should be rejected in favour of a higher tender 
by reason of . . . the more satisfactory methods 
of execution proposed.” 

The report referred to is entitled “‘ The Organisa- 
tion of Civil Engineering Work.” It is concerned 
mainly with the organisation of operating staffs, 
the preparation of programme and progress charts 
and other matters of an administrative type. The 
question of the relation between constructional 
machinery and efficient working is dealt with only 
incidentally and in general terms. There is, how- 
ever, a remark, bearing on this matter, which is of 
interest and importance. It is pointed out that 
machine development has had great effect on output 


machine, but aims also at designing the product so 
| that it can be made by machine.” This procedure, 
which is common in manufacturing processes, par- 
ticularly in connection with small repetition articles, 
has, as yet, made little progress in the civil-engineer- 
ing field. A responsible civil engineer will certainly 
design his work with some consideration of the way 
in which it is to be carried out, but there is little 
| text-book information available about, say, the con 
| parative merits of different methods of earth-moving. 
Experienced engineers and contractors have records 
of their own work, but these can never cover the 
whole field. As the report says “‘ there remains a 
| wide field for research.” In manufacturing industry) 
modern methods have increased the output pe: 
| operative employed, and this applies aiso to civi! 
| engineering work, though not to the same degree. 





The establishment of an authoritative body of know- 
| ledge bearing on the relation between machine equip- 
| ment and civil-engineering construction would be of 
| particular value to the smaller type of firm, which 
may have few or no records. Most projects are not of 
a major character and for most of them it is likely 
|to be to the advantage of the client that smaller 
|firms should have an opportunity for tendering. 
| As the report says, they “are frequently able to 
carry out such work satisfactorily at lower prices 
|than would be required by the larger contracting 
| firms.”” The whole report is likely to be of value 
to these smaller firms. The large well-established 
civil-engineering contractors may be assumed all 
to have developed their own methods of procedure, 
but for the newcomer, or the growing firm, the 
information imparted should be of direct practical 
| value. The relations between client, consultant and 
contractor are dealt with ; the organisation of works 
staffs and the duties of the various officials are 
described ; and methods of planning programme and 
progress charts are explained. 

Considerable, and justifiable, weight is laid on the 
maintenance of plant, and it is pointed out that 
unless the engineer in charge of a civil-engineering 
work has “a general knowledge of the principles of 
mechanical design,” he is likely to find himself at 
a serious disadvantage. It is recommended that 
records should be kept of the output and delays of 
jeach machine. This will not only add to the general 
|body of data on machine performance, but will 
|enable possible interference with a plan of progress 
| to be anticipated and dealt with before it develops. 
| Servicing should include daily and weekly inspection, 
|which should be carried out to a rigid schedule. 
| Detailed records of every item of plant should be 
| kept, and should include fuel used, hours of work and 
| all information about breakdowns or replacements. 
Proper information of this kind will enable a 
| statistical basis to be established from .which it 
| will be possible to determine that a machine is no 
longer worth the maintenance it demands and that 
it should be scrapped. 

The small contractor is not the only person who 
should benefit from this report ; it should also be 
of great value to junior engineers. As has been 
pointed out by Professor Inglis, there is no recognised 
procedure by which civil-engineering graduates 
may obtain entrance to industry in the way that is 
provided by the graduate-apprenticeship courses 
which are operated by many mechanical and elec- 
trical firms. The reading of this report is not, 
of course, equivalent to one or two years’ apprentice - 
ship, but it will prove instructive and valuable to 
any young man taking up civil-engineering work. 
This particular matter is not dealt with, but there 
is an appendix on the training of foremen and 
inspectors. No matter how able and energetic 
the engineer-in-charge may be, the efficient control 
of a modern constructional plant will depend to a 
large extent on the foremen employed. It is stated 
that there is no general system of training for fore- 
men in the civil-engineering industry, although 4 
few firms have created their own small schools. It 
is suggested that the matter is one for investigation 
by representative elements in the industry and that 
advantage should be taken of any opportunities for 
technical instruction arising within the framework 














of the Government’s edcational policy. 
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NOTES. 


Tue IystirutTion or Crvit ENGINEERS. 


Mr. F. E. Wentwortu-Sueitps, 0.B.E., was 
inducted President at the ordinary meeting of the 
Institution of Civil Engineers, held at the Institution, 
Great George-street, London, 8.W.1, on Tuesday, 
November 7. The chair was taken at the beginning 
of the proceedings by Dr. David Anderson, the 
retiring president, who presented the James Alfred 
Ewing gold medal to Air Commodore Frank Whittle, 
C.B.E., for his outstanding work in connection with 
the development of the first successful jet-propulsion 
engine for fighter aircraft. The medal is awarded 
by the Council of the Institution on the joint 
nomination of the President, and the President of the 
Royal Society. The secretary then read a list of 
awards for papers read and published during the 
1943-44 session. These included Telford Premiums 
to Mr. C. 8. Chettoe, Dr. Norman Davey and Mr. 
G. R. Mitchell, for their paper on ‘‘ The Strength of 
Cast-Iron Girder Bridges’’; to Sir George Burt, 
for his paper on ‘‘ Machinery and Plant in Connection 
with Civil Engineering Construction ” ; to Mr. H. D. 
Morgan, for his paper on “‘ The Design of Wharves 
on Soft Ground”; to Mr. T. C. Howitt and Mr. 
H. J. B. Manzoni for their joint paper on “‘ Birming- 
ham Civic Centre ’’; and to Mr. B. D. Richards for 
his paper on ‘‘ Post-War Transport in Great Britain.” 
Mr. V. A. M. Robertson, C.B.E., received the thanks 
of the Institution for his paper on ‘‘ The Engineering 
Evolution of the London Passenger Transport 
Board” ; Mr. Robertson being a Member of Council, 
this paper was not eligible for other award. A 
number of Telford Premiums were also awarded for 
papers read at meetings of the Road Engineering, 
Railway Engineering, and Structural and Building 
Engineering Divisions, the recipients being Dr. A. R. 
Lee and Mr. H. J. E. Carter (jointly), Mr. R. U. Law, 
Mr. Rudolph Glossop and Mr. H. A. Golder (jointly), 
Mr. J. C. L. Train, Mr. F. C. Johansen, Dr. F. G. 
Thomas and Dr. Oscar Faber. Two associate- 
members, Mr. H. R. Reynolds and Mr. M. F. Barbey, 
receive Trevithick Premiums, and Mr. C. E. Fair- 
burn (Member) a Webb Prize ; and further Telford 





system of stresses was determined, and it was 
pointed out that this was insufficient if the structure 
were redundant, when the strains must also then 
be compatible. Reference was made to the best 
known methods of stressing just-stiff frames, 
including the stress diagram and method of sec- 
tions, the method of tension coefficients being 
described in rather more detail with reference to 
the elementary space frame. Reference was made 
to slope-deflection analysis, of which an early 
example was given in Clapeyron’s treatment of the 
continuous beam—the theorem of three moments. 
The work of Castigliano was next considered and 
an example of the use of his second theorem was 
given in obtaining the stresses in a flywheel due to 
the heating of its rim by a brake. An example of 
the moment distribution method described in 1930 
by Professor Hardy Cross was also given and 
reference was made to the powerful relaxation 
methods developed by Professor R. V. Southwell. 
The paper concluded with a short description of an 
experimental method for obtaining influence lines 
and of a second method for the solution of certain 


discussion followed the reading of the paper. 


War-Time OPERATION OF THE GRID. 


Security restrictions have imposed silence in 
connection with many technical activities of the 
last five years, and among them electricity supply 
occupies an important place. In these circum- 
stances, the account of the war-time operation of 
the grid which was provided by Mr. E. R. Wilkinson 
in his presidential address to the Association of 
Supervising Electrical Engineers, on October 21, is 
of much interest. In view of present conditions, 
the information given was necessarily in general 
terms, but it was able to convey an adequate 
idea of the important part the electricity-supply 
industry has played in the war effort. Mr. Wil- 
kinson made an interesting comparison between 
the roles played by the industry in the two great 
wars. In 1914, supply was furnished by 468 under- 
takers from 459 generating stations, of which the 
average capacity was only 3,300 kW and the maxi- 
mum 57,500 kW. In Clydeside, the Birmingham 





Premiums, for papers published in the Journal, 
with written discussion, were awarded to Mr. Alfred | 
Bailey, Mr. Laurence Bendelow, Dr. R. H. Evans, | 
Mr. G. D. White-Parsons, Mr. H. E. Whitehouse, | 
and Mr. Douglas McHenry. Bayliss Prizes were 
awarded to Mr. Leslie Johnson and Mr. D. R. 
Russell (students). Dr. Anderson then inducted | 
his successor, Mr. Wentworth-Sheilds, who—after a | 
vote of thanks to Dr. Anderson had been proposed | 
by Mr. Asa Binns, seconded by Colonel J. D. K. | 
Restler, and carried by acclamation—delivered his | 
presidential address, which we commence to reprint | 
on page 376 of this issue. It was illustrated by lan- | 
tern slides of proposed post-war works at British | 
ports, and by a film showing the construction of a | 
breakwater at Workington. Sir Leopold Savile, | 
proposed a vote of thanks to the President for his 
address, and this was seconded by Sir Jonathan | 
Davidson. The proceedings concluded with a short | 
illustrated talk, by Brigadier Sir Bruce White, on | 
the construction of the prefabricated harbour at | 
Arromanches, Normandy, the interest of which was | 
enhanced by a large model of the harbour, and | 
another of a short length of one of the piers. 


| 


Tue InstiruTion OF MECHANICAL ENGINEERS. 


An extra general meeting of the Institution of 
Mechanical Engineers was held on Friday, Novem- 
ber 3, at Storey’s-gate, St. James’s Park, London, 
8.W.1. The meeting was primarily organised by 
the Applied Mechanics Group: and the chair was 
occupied by Dr. H. J. Gough, C.B., M.B.E., F.R.S., 
vice-president. The business before the meeting 
was the reading and discussion of a paper entitled 
* Stresses by Analysis and Experiment,” presented 
by Professor A. J. Sutton Pippard, M.B.E., D.Sc. 
The paper outlined the bases of structural analysis 
for stresses not exceeding the limit of propor- 
tionality, a statement of fundamental theorems 
being first given and the general problems in the 
analysis of “ just-stiff ” and redundant frameworks 
discussed. It was argued that the solution of a 
just-stiff frame was obtained when a compatible 





area, and a large part of South Wales the supply was 
furnished at 25 cycles, and on Tyneside at 40 cycles, 
the greater part of other areas operating at 50 cycles. 
This state of affairs so localised generating capacity 
that in many districts the supply available was 
entirely inadequate to meet the war demand and 
many new factories had to install their own generat- 
ing plant. In view of the existing situation, the 
Board of Trade recommended the interconnection of 
existing stations as early as May, 1916. In spite 
of the difficulties, the output of public electricity 
supply systems doubled during the war. The out- 
break of the present conflict found a very different 
state of affairs. Information about the establish- 
ment of the grid need not be repeated here; it is 
sufficient to say that in 1939, 45,200,000 out of a 
total population of 46,000,000 in Great Britain were 
supplied at a common frequency, from 137 selected 
and 30 non-selected stations, and that the output at 
that time was nine times greater than at the out- 
break of the first World War. As early as 1937, 
owing to the deteriorating international situation, 
a National Air Raid Precautions Committee recom- 
mended, among other matters, that all important 
undertakings should be connected to the grid at 
more than one point and that the distribution 
systems of adjoining undertakers should be inter- 
connected. The Civil Defence Act of July, 1939, in 
addition to tightening-up precautionary measures, 
empowered the Central Electricity Board to acquire 
a stock of spare plant and equipment. This was 
accordingly provided at a cost of 2,000,000/. and 
stored at strategic centres throughout the country. 
This pool of spare plant has proved of great value ; 
in one case a generating-station switchhouse in an 
important industrial centre was put out of action, 
but by requisitioning from the spare material a 
new outdoor equipment was provided and connected 
up in 24 hours. As is generally known, the grid was 
designed to be operated in seven sections each cover- 
ing a selected area of the country, but in order to 
give maximum security it is now operated as a 
whole ; furthermore most stations are now retained 


problems of plane stress analysis. An interesting | 
| the system . 


in ¢ontinuous operation instead of many being 
closed down at off-peak times. This has involved 
some sacrifice of efficiency but has been an important 
element in the maintenance of continuity of supply. 
Output has increased by 50 per cent., and 
it is of interest that the winter peak has moved 
from the evenings to 9 o’clock in the morning. 
Perhaps the most striking feature of the service 
rendered by the grid is that “ for all practical pur- 
poses ’’ every new war factory constructed has been 
able to obtain its power supply from the public 
mains, although many are situated in remote areas 
far from previous load centres. In many cases, the 
construction of works power stations would have 
taken longer than the building and equipment of 
the factories themselves. The convenience of the 
present uniform frequency has been particularly 
marked in connection with a number of exactly 
similar factories built in various parts of the country. 
These have standard electrical equipment, which 
would not have been possible had local frequencies 
of 40 and 25 cycles still been in operation. Although 
‘it would be idle to suggest that all the various 
forms of enemy aerial attack caused no damage to 
. it might fairly be said that more 
trouble to the grid has been experienced from defence 
measures than from enemy action.” 


THe DEVELOPMENT OF BLACKBURN AIRCRAFT. 


It was less than six years after the Wright 
Brothers had made the first flight in a power-driven 
heavier-than-air machine that Mr. Robert Black- 
burn, O.B.E., M.I.Mech.E., F.R.Ae.S:, succeeded 
in flying an aircraft of his own design and construc- 
tion. He designed the machine in Paris, constructed 
it in a Leeds workshop, and flew it from Saltburn 
Sands in Yorkshire, the first flight having been 
made in the late summer of 1909. The machine 
was a monoplane of 28 ft. wing span, powered by a 
35-h.p. Green water-cooled engine which drove the 
propeller through a chain. It proved to be unstable 
in turning, however, and crashed after a few straight 
flights, but without injuring the pilot. The second 
Blackburn monoplane was constructed for the Black - 
pool Flying Meeting of 1910, but the engine, which 
was of the radial air-cooled type, was not ready in 
time for the machine to compete, although it was 
afterwards flown successfully by Blackburn and 
other early aviators. About this time, the Gnome 
rotary radial air-cooled engine was produced in 
France and played a most important part in the 
early development of flying. With this engine 
Blackburn monoplanes became famous, and one 
of them, piloted by B. C. Hucks, made a demon- 
stration tour of the west of England in 1911, covering 
1,000 miles in a few weeks in nearly 100 separate 
flights; one of these flights included the first air 
crossing of the Bristol Channel. It may be noted, 
also, that it was from the same aircraft that wireless 
messages were first received on the ground from an 
aeroplane in flight. The next Blackburn aircraft, 
produced in 1912, was a military two-seater weigh- 
ing 750 lb., and was, we understand, the first 
British aircraft to be constructed with a steel 
framework. It was in 1912 also that the Blackburn 
Aeroplane Company was formed as a private con- 
cern, and the company added another flying school 
at Hendon to the one previously established in 
Yorkshire. About this time, too, Lieut.-Com- 
mander Spencer Grey, R.N., having bought one 
of the steel-framed monoplanes, flew it round 
his ship while on leave and thus directed the 
attention of the Admiralty to the possi- 
bility of using aircraft for observation purposes. 
In consequence, small orders were placed with the 
leading British aircraft constructors of the period 
at the instigation of Mr. Winston Churchill, then 
First Sea Lord. At the Olympia Aero Show of 1913, 
the Blackburn Company showed the only British 
monoplane of the day and also an automatic 
stabiliser. The first Blackburn biplane, which 
appeared during the following year, was a seaplane 
intended for the race round Britain, but on the 
outbreak of war in 1914 the machine was requi- 
sitioned by the Admiralty. In the same year, the 
War Office placed an order for the B.E.2 machine 
(of official design) with the firm, and a new company, 





the Blackburn Aeroplane and Motor Company, 
Limited, was formed to finance the work, which 
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was carried out at Olympia, Leeds. Subsequent 
orders from the Admiralty for seaplanes led to the 
construction of a hangar at Brough, in Yorkshire, 
where an aerodrome and a wide expanse of the 
River Humber provided facilities for flying both 
land and marine aircraft. Many types of aircraft, 
which were the forerunners of some of those in use | 
in the Fleet Air Arm to-day, were designed and | 
constructed at Leeds or Brough. One such machine, 
the Blackburd, had folding wings and carried a 
2,000-lb. torpedo, but was produced just too late 
to take part in the 1914-18 war. With the return | 
from war to peace, the firm, with others, turned | 
their attention again to the transport and sporting | 
aspects of aviation, but they also continued their | 
war time policy of specialisation in coastal-defence 
aircraft, especially of the torpedo-carrying type 
and other types for naval service. Considerations | 
of space prevent us from mentioning the many | 
successful designs produced in the inter-war period, | 
but by 1939 the firm had equipped the Fleet with | 
the Skua fighter-bomber, one of which destroyed | 
the first enemy aircraft to fall to a British crew in 
the present war, on September 26, 1939. In 
1936, Messrs. Blackburn Aircraft, Limited, was 
formed as a public company with Robert Black- 
burn as chairman, and it was in celebrating the 
35th anniversary of his first flight, at the rooms | 
of the Royal Aeronautical Society, on Thursday, | 
October 26, that the notes recorded above were | 
given. It was indicated also that when peace | 
is again restored, the firm intend to produce com- 
mercial aircraft and aircraft for the Fleet which | 
will maintaf) or enhance their own high reputation 
and that of the British aircraft industry as a whole, | 





Tue Wurrece Cotiection or Historic Screntriric 
INSTRUMENTS. 

Small selected portions of the collection of scien- 
tific instruments and early books made by Mr. 
R. 8S. Whipple, M.I.E.E., have been exhibited from 
time to time before learned societies, but the full 
extent of this magnificent collection had not been | 
fully appreciated until a considerable part was ex- | 
hibited, in Cambridge, in connection with the cere- | 
mony of transferring the entire collection to the | 
keeping of the University. This ceremony was 


THE FAIREY “ FIREFLY ” 





FOLDING-WING AIRCRAFT. 








held at the Regent House, Cambridge, on Saturday, | *hip. No study of the humanities or the progress of | Tyy— FAIREY ‘‘ FIREFLY ’’ AERO- 


November 4, when the Vice-Chancellor, Dr. T. S. | thought through the ages could be complete without a | 
i | knowledge of the history of scientific achievement, | 


Hele, formally accepted the gift and Sir Henry | 
Dale, O.M., G.B.E., President of the Royal Society, | 
declared the exhibition open ; i will remain open 
until to-morrow the llth instant. In his remarks 
conveying the gift, Mr. Whipple referred to his great 
interest and pleasure during the past 30 years in | 
gathering together the collection from many sources. 
Many items had been rescued from obscurity 
and possibly oblivion. He had been impressed with 
the need for a permanent museum, closely related 
to the teaching of the History of Science, where old 
and historic equipment could be collected and 
become available for the use of students and those 
interested in the progress of scientific thought | 
through the ages. The University of Cambridge 
had no such museum and he had welcomed the 
opportunity, broached by the History of Science 
Lectures Committee, to be able to make this gift, 
so as to form the nucleus of a permanent museum, 
which, in the hands of an expert curator, would 
encourage further gifts and also keep track of 
apparatus of a pioneer nature that would be of 
outstanding interest to students in the future. 
Cambridge, with its ancient foundations and 
scientific laboratories, provided a rich storehouse 
and, no doubt, many articles of great interest existed | 
that would find a home in the proposed museum 
to the great benefit of the student and investigator. 
Mr. Whipple then requested the Vice-Chancellor, | 
on behalf of the University, to accept the collection | 
together with an endowment in the sum of 3,3001., 
the interest on which was to be employed for the 
purchase of further items of historical importance. 
In opening the exhibition, Sir Henry Dale, P.R.S., 
referred to the need for a study of the history of 
science and expressed the hope that a Lectureship 
or Readership would be inaugurated in the subject, | 
as had already been done in the University at | 
Oxford. An ideal for the future would be the 
imposition of a paper or thesis on some aspect of | 
the history of science on all applicants for graduate- | 


| 





and he urged the University authorities to give 
full consideration to this point of view. The gift 
of this magnificent collection would be of great 


others to add to it. Under competent guidance, 
students would be able to make a more reasoned 
study of the progress of scientific achievement and 
acquire a greater understanding of the relation 
between the arts and the sciences. Sir Lawrence 
Bragg, F.R.S., also spoke of the need of under- 
standing between the arts and the sciences and 
likened science to a structure surrounded by 


scaffolds and hoardings: a study of the history of | 
science would enable the students of the future to | 


penetrate the protective surroundings and acquire 
an unimpeded vision of the growing structure and 
thus a clearer understanding of the humanities. 


Dr. H. H. Thomas, F.R.S., referred to the past work | 


of the History of Science Lectures Committee, and 
appealed for the creation of some permanent post 
with museum and lecture accommodation to take 
care both of the Whipple collection and the study 
of the History of Science. He also thanked Mr. 
and Mfrs. F. H. C. Butler and Mr. and Mrs. 8S. L. 
Barron for assistance in preparing the exhibition. 








LOCOMOTIVE FUEL CONSUMPTION.—<According to in- 
formation summarised in Railway Age, the 1943 figure for 
the fuel consumption of all American locomotives was 
114 Ib. per 1,000 gross ton-miles,as compared with 111 Ib. 
for 1941 and 1942. The rise was in part attributable to 
the fact that older and less efficient locomotives had 
been pressed into service on an increased scale; but 
account had also to be taken of the increased speed of 


| transport in the later year; this had necessarily increased 


the work of haulage per 1,000 gross ton-miles. In reality, 
locomotive efficiency had continued to improve, and 


| it was suggested that a more satisfactory picture of pro- 


gress was afforded by data showing that one group of 
railways had made a pound of coal yield 7-5 ton-miles 
of transport in 1943 as against only5-5 ton-miles in 1923. 





PLANE FOR NAVAL SERVICE. 


| Ow page | of the 156th volume of Enorneentne (1943) 
| there appeared the first of a series of articles on “* Ship 
| Flying and Aircraft Carriers,” by Commander Peter 
Bethell, R.N. Reference was made in these articles to 


jassistance in this direction and should inspire | the yarious types of aircraft which have been developed 


| specifically for launching from seagoing vessels, more 
particularly from aircraft carriers. Generally speaking, 
| the distinguishing features of carrier-borne aircraft are 
|the folding wings, which give facility for stowage 
| below decks, and the flaps or other devices, which serve 
| to reduce the momentum of the machine when landing 
on the flying deck. The Fairey Firefly, illustrated on 
| this page, has been designed and produced by Messrs 
| Fairey Aviation Company, Limited, for fighter-recon- 
naissance service in the Royal Navy. The flap operating 
|mechanism forms part of the Lockheed hydraulic 
|system which also operates the retractable under 
carriage. The whole flap is extracted from its position 
in the trailing edge of the wing and is swung out to 
give varying positions for take-off, cruising, or landing. 
In design, the flap is similar to that used on the ‘* Barra 
cuda”’ torpedo dive-bomber, The Firefly is a low 
wing monoplane with an armament of four 20-mm 
cannon mounted in the wing, two on each side, 
and the crew consists of a pilot and an observer-naviga 
tor. A camera forms part of the equipment and is 
arranged for vertical aerial photography. The wing 
span is 44 ft. 6 in., the length is 37 ft. and the height 
when standing on the ground is 13 ft. 7 in. The engine. 
| which drives a three-bladed Rotol variable-pitch pro 
| peller, is of the Rolls-Royce Griffon type, which was 
briefly described in ENGINEERING, vol. 157, page 207 
(1944). Thisis a 12-cylinder liquid-cooled unit, which 
resembles the Merlin in general layout and appearance 
but has 6-in. bore cylinders and a piston stroke of 
6-6 in. The capacity is 36-7 litres, or 23 per cent 
more than that of the Merlin. 

The Firefly scored its first operational successes 
in an attack upon the German battleship Tirpitz in 
Alten Fiord. While naval bombers attacked the 





Fireflies engaged enemy aircraft which attempted to 
interfere. Several enemy machines were shot down. 
In the same operation Fireflies successfully attacked 
enemy shipping, wireless stations, hangars, gun pos!- 
tions and other targets. 








Tirpitz with bombs of large and medium size, the, 
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TECHNICAL DEVELOPMENTS IN 
NAVAL CONSTRUCTION.* 


By Sir Stantey V. Goopatt, K.C.B., O.B.E. 


Ir was during the first German war that I came into 
close touch with Andrew Laing. He was then an 
outstanding figure in the marine engineering world. 
I was @ young man eager to learn and naturally made 
the most of this splendid opportunity. I shall always 
gratefully remember the charming way—completely 
free from any air of superiority—in which he en- 
lightened me. I am proud of this opportunity to 
honour his memory. 


\ power provoking a war would plan carefully the | 


course to be followed. Its technicians would have 
all the requisite materials and equipment ready in 
quantity and in kind. 
well made, little more would be asked of them when 
the war started, for it would not last long ; though 
possibly they would then be required to accelerate 
and increase the production of articles already tried 
and proved. Such a state of affairs has not been the 


lot of our materialists in this war or the last; hence, | 


in both wars, the tempo of material developments has 
been greatly quickened. Nevertheless, in the interests 
of production, fundamental changes affecting output 
should only be made when they are essential. Further, 
war conditions, particularly in a country like ours, bring 


restrictions which necessitate the use of new materials | 


and processes that are not in themselves progressive. 


These are the considerations which have dictated pro- | square inch for thicker plates; minimum elongation, 


| 17 per cent. on a length of 8 in.; elastic limit test, 


gress in the adoption of new materials and equipment 
in naval construction during the present war. 

To illustrate how war conditions may retard pro- 
gress, I would mention the use of aluminium and its 
alloys in warships. The displacement limitations im- 
posed by international treaties made it necessary to 
exercise the strictest economy in weight in order to 
obtain the maximum fighting efficiency. Before the 
war, aluminium and its alloys were used for the pur- 
poses shown in Table I. 


TABLE I.—Uses of Aluminium and its Alloys on Board 
Ship. 


Material. Applications. 


Aluminium or aluminium- 


silicon alloy sheets and tions; ship's side lining; ven- | 
sections tilation trunking; carcases of 
bread-baking ovens, hot cup- | 

boards, etc | 

Aluminium-silicon castings Valve bodies for ventilation and | 
oil-fuel filling valves; _ side | 

scuttles and rigols; hand- 


wheels for valve gearing ; fittings 
for bed berths and cots; elec- | 


trical junction boxes, etc. 
Aluminium-silicon tubes Voice pipes; small ventilation 
| trunking; bed berth lee rails, 
etc | 
Aluminium foil Heat insulation of cold and cool | 


rooms, living spaces, etc. 


Aluminium powder and flake | Paint manufacture. 





Cost is an important factor imposing,a limit to the | 
use of aluminium alloys. As an experiment, Duralu- | 
min was used for the bridge structure of a destroyer, | 
but corrosion difficulties were met. Nevertheless, | 
there is no doubt that, as experience grew, the extent | 
to which aluminium alloys would have been used in 
warships would have increased; but, quite early in | 
the war, because of the sudden expansion in the aircraft | 
programme, the use of aluminium and its alloys had 
to be abandoned in warship construction except for | 
a very few items. This restriction had a serious effect 
on the displacements of new ships, particularly of the | 
fast light types, and progress in this particular field 
of naval construction was consequently greatly re- | 
tarded. For example, the increase in weight of a fast | 
cruiser due to the elimination of aluminium was ap.- | 
proximately 100 tons. In destroyers, the additional 
weight would have been the equivalent of a twin | 
4-7-in. mounting and its ready-use ammunition. As | 
increase in displacement of these ships could not be | 
accepted, it became necessary to retain a proportion | 
of the aluminium-alloy fittings and to compensate | 
for the remainder by economies in other directions. 

The application of electric welding to naval ship- | 
building was, at first, arrested by war conditions ; but | 
pressure has had to be exerted to extend the use of 
this process, not only on account of the saving in steel | 
that resulted, but also in order to make use of labour | 
available for welding but not for riveting. Such an | 
extension has affected the type of steel used in naval | 
ships. In 1922, steel known as “D” quality and 
“D.1” quality was adopted for the important struc- 
tural strength members of British warships. The 
introduction of this steel, with its improved properties 





* The 13th Andrew Laing Memorial Lecture, delivered 
before the North-East Coast Institution of Engineers and 
Shipbuilders, Newcastle-on-Tyne, on November 3, 1944. 
Abridged. 








If the plans had been thoroughly | 


|of the stress range is 16 tons per square inch, and 


i“ D” steel. 


| known as “ S ” steel and has the following properties : 


| thick or more and 18 per cent. on 8 in. for plates less 


Lockers and racks of all descrip- | 


| is a phrase I have heard spoken half in envy, half in 


| winter week and very shortly afterwards off South 
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as compared with those of the high-tensile steels pre- 
viously used, led to a substantial reduction in structural 
weight for the same strength. The special properties 
of “ D” steel are briefly: ultimate tensile strength, 
37 tons to 44 tons per square inch ; minimum elonga- 
tion, 17 per cent. on a length of 8 in.; elastic-limit 
test, the permanent set when tested through the 
cycle 4-17-4 tons per square inch must not exceed 
0-0004 in. on a gauge length of 8 in. ; bend test, strips 
1} in. wide must be capable of being bent double over 
|an inner radius of 14 times the thickness of plate 
tested. “D.1” steel is similar, but has to pass a 
| somewhat stiffer bend test ; namely, strips 3 in. wide to 
be bent double over an inner radius of one half the 
thickness of plate tested. 

Riveting was the practice at this time and, as weld- 
|ing became more general, “ D”’ steel imposed a limit 
upon the extent of its application, particularly for 
welding plates of the greater thicknesses, the carbon 
content being too high. It became necessary, there- 
fore, to search for a steel of better weldability and with 
| mechanical properties which would be, if not quite as 
good, at least good enough to enable the same struc- 
tural strength to be ensured as was obtained with 
i“ D” and “ D.1” steel, without an increase in struc- 
tural weight. Experiments were carried out in con- 
junction with the Institute of Welding, and, as a 
result, ‘‘ D.W.” steel was introduced. This steel has 
the following properties: ultimate tensile strength, 
35 tons to 41 tons per square inch for plates up to and 
including | in. in thickness, and 33 tons to 39 tons per 





similar to that for “ D” steel, except that, for plates 
up to and including 1 in. in thickness, the upper limit 


15 tons per square inch for plates exceeding 1 in. in 
thickness. The carbon content was specified not to 
exceed 0-23 per cent., and the bend test was as for 


A second quality of weldable structural steel was 
introduced for use in those parts of ships where much 
working of the plate was essential. This quality is 


ultimate tensile strength, 30 tons to 34 tons per square 
inch ; elongation, 20 per cent. on 8 in. for plates } in. 


than } in. thick; yield point, not less than 18-5 tons 
per square inch; bend test, as for “ D” steel; each 
plate to be annealed or normalised; carbon content 
0-21 per cent. For some purposes, this steel is accept- 
able in the unannealed condition, in which case it is 
known as “SU” steel. The specified tests are the 
same as for “ S ” steel, except that the ultimate tensile 
strength is 32 tons to 36 tons per square inch. 

“The British Navy always travels ‘ First Class’ ” 
derision. Used sensibly, it merely means that British 
warships must provide living conditions that conduce | 
to a high standard of health and efficiency. During | 
this war, a ship may be in the North Atlantic one 


Africa in midsummer. To provide good habitability 
in such extreme conditions, weight and space have to 
be allotted for powerful steam heaters and variable- 
speed fans on the one hand, and abundant air supply 
with a certain amount of cooling on the other. For 
both conditions, living spaces must be well lined, and 
war experience has shown the necessity for such lining 
to be fireproof; also, it must prevent the condensation 
of moisture on the structure under Arctic conditions. 
The most suitable insulating material of a fireproof 
character that has been found so far is sprayed asbestos, 
the surface of the asbestos being finished with a special 
cement facing which completely seals off the surface | 
and thereby assists in the prevention of condensation. 
The application of this lining must take place some time 
before the compartment is required, as a considerable 
period is necessary for drying, which should be assisted 
by a good circulation of air in the compartment. 
Air-conditioning is a growing requirement. To 
mention one example: aircraft crews in carriers may 
have to wait in a compartment for a long time, fully 
dressed in flying clothing, ready to take off at a 
moment’s notice; immediate mental alertness is 
essential. With very humid, hot, ambient air it is 
very difficult, if not impracticable, to provide by normal 
ventilation methods good conditions in congested war- 
ship compartments ; especially those well down in the 
ship, where heat is emitted by machinery and electrical 
apparatus. Reduction of humidity, in particular, is 
desirable in some compartments from physiological 
considerations and also to keep equipment at maximum 
efficiency. To apply air conditioning to all the living 
spaces of a big ship involves too much space and weight 
at the present time, but it is possible to apply it to 
particular compartments of a nature such as I have 
just described. Such plant consists of a refrigeration 
unit of the steam-jet, methyl-chloride with brine 
circulation, or direct-expansion Freon types. The 


a bare minimum of fresh air and a larger quantity of 
recirculated air is , part of this mixture of air 
being by-passed according to the performance necessary. 
The by-pass is usually through an idle heater. Alter- 
natively, if the plant is used in the Arctic, steam is 
supplied to the heater and the cooler acts as a by-pass 
for some of the air, with the refrigerant shut off. 

Fires in ships have been more devastating during 
this war than they were during the last war, owing 
to the incendiary effect of aircraft bombs. The results 
have been a demand for better and more numerous 
| fire-fighting appliances and a reduction in combustible 
| materials. Paint has been one of the more potent 
| fire risks and the development of fire-retardant paints 
| has been undertaken. The following is a brief descrip- 
| tion of the additional fire-fighting equipment now being 
provided in H.M. ships. Most of the changes have been 
| made as the result of war experience and extensive 

trials carried out under realistic ship conditions. 

More fixed pumps have been added for supplying 
| the fire main and arrangements have been made for 
| isolating damaged sections. The number of portable 
puntps has been increased to cater for the occasions 
when the fixed installations are damaged : a proportion 
of them are Diesel-driven and thus independent of the 
ship’s power supply. Oil fuel is generally involved in 
the fires resulting from action damage in warships, 
and for this reason the old jet nozzles have been re- 
placed by the jet spray type, as water spray is very 
effective in dealing with such fires. Large-scale foam 
equipment has also been provided for dealing with oil 
and petrol fires and, in addition, steam drenching 
arrangements are fitted in machinery compartments 
for smothering fires when it has been necessary to 
evacuate these spaces. 

Numerous first-aid appliances in the form of portable 
extinguishers have been distributed around the ship 
to deal with fires in the early stages. These extin- 
guishers are of various types according to the nature 
of the fire risk: water spray for carbonaceous fires, 
foam for oil fires, and carbon tetra-chloride for electrical 
fires. Portable CO, extinguishers are provided on 
the flight decks of aircraft carriers for use in rescuing 
personnel from crashed aircraft. The men —— 
these extinguishers wear heavy asbestos suits. Hangars 
in aircraft carriers are divided into sections by asbestos 
curtains so that fires can be localised. Should a fire 
occur in one section, arrangements are made so that 
the air supply can be rapidly cut off by stopping the 
ventilation, and the section is thoroughly sprayed with 
water supplied from a special high-pressure pump. 

Just prior to the war, trials of a number of different 
bottom anti-fouling compositions had commenced. The 
intention was to coat a number of ships with various 
makes of protective and anti-fouling compositions 
and follow carefully their behaviour—allowing, of 
course, for the differing conditions of service of the 
different ships. Hostilities brought these trials to a 
premature end, but this matter has grown in import- 
ance. Apart from the necessity to avoid loss of speed 
and high fuel consumption resulting from a foul 
bottom, the increased number of ship casualties which 
had to be dealt with in war-time imposed a heavy call 
on docking facilities, which would be eased if normal 
dockings for cleaning and coating ships’ bottoms could 
be reduced in number. 

The subject of corrosion and fouling is far too tech- 
nical to be compressed into a part of a short lecture, 
and several papers dealing with these matters have 
been contributed recently to technical institutions con- 
cerned, including this Institution. I would like to 
take this opportunity of giving this illustration of its 
importance. In a 15-knot merchant ship of good form, 
the total resistance may be divided roughly into 30 per 
cent. wave and eddy making, i.e., form resistance, 
and 70 per cent. frictional resistance. If a naval 
architect appeared who, while keeping displacement 
and dimensions unaltered, was capable of ucing the 
form resistance by 25 per cent., i.e., 7} per cent. of 
the whole, he would be hailed as a genius. But ship- 
owners accept the fact that frictional resistance may 
be increased by 45 per cent., i.e., over 30 per cent. of 
the whole, generally after a ship has been six months 
at sea on certain routes. The shipowner should know 
what are the best compositions for his particular pur- 
pose and the consequences if he buys the second best. 
The shipbuilder should be interested in the best “ppli- 
ances for preparing the ship’s bottom to receive those 
compositions and economically applying them so as 
to get the best obtainable results. The Admiralty— 
being in a sense both shipowner and shipbuilder—has 
been working on these lines. 

(To be continued.) 








AGENCIES OF BRITISH FIRMS IN FRANCE.—The British 
Chamber of Commerce, Paris, which is at present housed 
in the premises of the Association of British Chambers of 
Commerce, 14, Queen Anne’s Gate, London, 8.W.1, has 
opened lists of firms seeking agencies or requiring agents 





cooling medium is passed through a cooler over which 





in France, 











BRITISH PORTS.* | this is a favourite method, London and Liverpool being 
ovat , ‘ é 3 | the largest of such ports. Administration by a railway 
By F. E. Wentwortn-Sueitps, 0.B.E. | company: as at Hull and Southampton. Administra- 
I wave spent a large part of my life as a dock engineer, tion by a company trading for profit: as at Gloucester 
and I should like therefore to speak to you about British | and Ardrossan. At many ports—indeed at most— 
ports. I cannot, at present, say much about recent | some of these forms of administration are found working 
events at our ports, although some very interesting | in combination: for instance, although the powers of 
things have happened, and I am therefore going to be | the Port of London Authority are wide, and they own 
bold and say something about what may happen to| the docks, they do not own all the vast number of 
them in the future. First, I should like to congratulate | wharves which line the Thames banks and are still 
the Institution on the recent formation of a Maritime | private property. 
Engineering Division, as I feel very sure that its work| ll of these five systems of port government have 
will be of national and international interest and value. | some virtues and some drawbacks. State ownership, 
Its members, more than those of any other Division, | which was so popular in France and Italy, has the merit 
perhaps, will be scattered far and wide, and they will | that raising capital for a large scheme of construction is 
need to devise means for their closer re-union. In so | comparatively easy, but, on the other hand, the Govern- 
doing they will greatly benefit both the Institution and | ment machine is slow and ponderous. The same re- 
our ports. | marks apply to a smaller extent to municipal ownership. 
Any attempt to forecast the magnitude and nature | In many ways, the Port Trust is ideal, as the trustees 
of the development of British ports, after the war is | directly represent most of the various interests using 
over, at once raises the question as to what extent the | the port, and therefore know what is needed, and at the 
foreign trade of Great Britain will increase or diminish | same time are anxious to check extravagance. The 
in comparison with the years between the two wars. | success that has been attained by railway administra- 
To forecast any definite answer to this question would | tion of ports, however, has proved that it is quite 
be absurd, but there seem to be several things which | possible to pay attention to and to satisfy the various 
point to the probability that foreign trade will, after a| users of a port without necessarily organising them as 
while, revive and grow, and that shipping and accom- | a Board of Management. It is often said that a railway 
modation for shipping will be needed in future as much | company regards its ports as feeders to the railway 
or more than in the past. To begin with, there is no| and looks askance at road or water-borne traffic, but 
doubt that the Government and an influential section | this, so far as my experience goes, is hardly a fair state- 
of the British people are impressed with the great| ment. As regards ownership by a company trading for 
importance to the country of the revival and expansion | profit, although in past years many important ports 
of our sea-borne trade. The Government’s White | (notably London) have been developed by private 





Paper on ‘‘ Employment Policy, 
Minister of Reconstruction in May, 1944, begins by 
saying, “‘ We must continue to import from abroad a 
large proportion of our foodstuffs and raw materials, 
and to a greater extent than ever before shall we have 
to pay for them by the export of our goods and services, 
for as the result of two world wars, we have had to 


sacrifice by far the greater part of the foreign invest-| trade begins to resume its normal aspect, or, at all 


ments which we built up over many years when we were 
the leading creditor country of the world. It will not, 


therefore, be enough to maintain the volume of our pre- | to suppose that the Government will continue indefi- 
war exports; we shall have to expand them greatly. | nitely to retain the very close control which they have 


. . » It is therefore an essential part of the Govern- 
ment's Employment Policy to co-operate actively with 
other nations, in the first place for the re-establishment 
of general economic stability after the shocks of war, 
and next for the progressive expansion of trade.’ It 
goes on to say, “‘ While the Government will spare no 
effort to create in collaboration with other governments 
conditions favourable to the expansion of our export 
trade, it is with industry that the responsibility and 
initiative must rest for making the most of their oppor- 
tunities to recover their export markets and to find 
fresh outlets for their products. . 


published by the/| enterprise, very few have altogether survived as such, 


| 


| 





| 


| 


| 
| 


. - During the War, | 


British Industry has amply demonstrated its power to | 


improve the technique of its production, and this 
improvement must continue if we are to solve the 
problems of post war years.” 


chiefly because, while dock development is a costly 
matter requiring large capital expenditure, the income 
—fluctuating, as it does, with the state of shipping and 
of foreign trade—is exceedingly precarious. 

What, then, is likely to be the method of adminis- | 
tration of our ports when peace is declared and when 


events, when the manufacture and transport of war 
material does not loom so large ? There seems no reason 


exercised on British ports during the war, although it 
has been clearly indicated that such control cannot be 
relaxed suddenly. On the other hand, it is perhaps 
doubtful whether port organisation will revert to what | 
it was. Except in the case of railway ports, each was | 
independent of the others, and this involved fierce | 
competition between them, with consequent anxiety on | 
the part of each to entice traffic away from its rivals. 
In many ways, this was all to the good ; but the more 
enterprising ports, which were able to raise the neces- | 
sary capital, sometimes spent large sums on extending | 
and equipping their quays to attract shipping which 
could have been accommodated as well or better | 
elsewhere, while, on the other hand, some ports were 
not improved or even maintained as well as they should | 





| have been. 


Whether and how industry will respond to this appeal | 


is a subject on which much has been thought and said 
recently, but it is perhaps fair to say that provided we 
can bring home to our people the importance of reviving 
and expanding our foreign trade, such revival will take 
place. Again, it is reasonable to suppose that the war 
waged on every continent has greatly stimulated a 
geographical sense among our people, and that many 
more of them will be travel-minded than formerly. It 
is true that on account of the enormous development of 
flying which the war has stimulated, a considerable pro- 
portion of travellers, and even of valuable and perish- 


able cargo, will go by air; but in view of the fact that, | 


for the bulk of our trade, the cost of transport will have 
to be kept down to the minimum, it seems likely that 
the steamship and the motor-vessel will still hold their 
own. Also, it is true that for some years after peace is 
restored, all our resources will be absorbed in repairing 
the hideous wreckage which this war has left all over 
Europe, and that “‘ it will be imperative to continue the 
shipping and commodity controls of war, so as to ensure 
that materials are distributed in relation to need and 
not in relation to capacity to pay.” But if and when, 
as we hope, commercial shipping revives and expands, 
what will happen to our ports ? 

One peculiarity about British ports is that there is 
probably no group of organisations, either in this 
country or abroad, with such a variety of forms of 
administration : here we have five such forms, all carried 
on with a fair measure of success. Administration 
by the State: such ports are few because the British 
people have an innate aversion to State management 
of businesses, but the Caledonian and Crinian canals, 
with their ports, are owned and managed by the 
Government. Administration by a municipality : 
Bristol is a conspicuous example. Administration by a 
statutory trust, representing all interested parties : 





* Presidential address to the Institution of Civil Engi- 
neers, delivered in London on Tuesday, November 7, 1944. 
Abridged. 


Planning is very much in the air just now. The | 


Nov. 10, 1944. 
which should lay down policy for the local port 
authorities and find the money for their more expensive 
schemes if approved. This sort of organisation has 
many virtues, and appeals strongly to the man with 
a tidy mind. Unfortunately, the Briton rarely has 
tidy mind, although he undoubtedly has the genius for 
compromise. 

The Electricity Commissioners and the London 
Passenger Transport Board are often quoted as instances 
of bodies numerically very small and with therefore 
very little direct representation of the interests involved, 


| but none the less able to satisfy the ever varying 


demands of a huge clientele, who are always ready to 
express dissatisfaction if it is aroused. It is perhaps 
fair to say that the success of such bodies isdue to the 
fine qualities, firstly, of their chairmen, and next, of 
their chief officials. A small body of this kind might 
control the ports of Great Britain exceedingly well, 
provided that they had a wide grasp of the problems 
which lay before them, and power to solve them ; but, 
in any case, we shall need local port administrations to 
initiate schemes and to conduct the business of the port, 
and for these I should not be surprised if the genius for 
compromise prevails and we continue to rely upon the 
heterogeneous bodies which, after all, have served us 
well. I understand that the whole question of the 
future of port government is being investigated by the 
Dock and Harbour Authorities Association, which 
represents all British ports, including railway ports. It 
should be able to suggest an excellent scheme. 

Many of our big towns, London and Liverpool, for 
instance, owe their importance and even their existence 
to the fact that they are situated on an estuary, and 
are thus natural ports. As such, they deal with the 
imports and exports of the region of which each of 
them is a centre. In fulfilling this duty, they are 
constantly attracting a number of industries, which 
find it convenient to be near the port. This means that 
the town planners should earmark land, not only for 
port extensions, but also for such industries, and in 
the selection of such land the advice of the port 
authorities should be sought. It is obvious that the 


| town planning people and the port owners must be in 


close touch with each other. Quite recently, the chair- 
man of the Port of London Authority drew attention 
in The Times to the fact that the London County 
Council's scheme for re-planning London proposed 
to remove wharves and industry from some eight 
miles of river frontage, apparently forgetting that 
the very existence of London was due to the Thames 
and its industries. It may be that it would 
possible to divert those industries, or some of them, 
to other parts of the river, but obviously the Port 
Authority should have been consulted. 

Whatever form of port government, central or local, 
is introduced, it is of first importance that long views 


be 


| should be taken as to the planning and management of 


ports to ensure economical inland transport. Most 
ports nowadays may be called upon to collect and send 
away passengers and cargo by road, rail, air, coaster, 
or canal, or some of them, and as far as possible any 
of these modes of access should be available. To do this 





Barlow Report of 1939 stressed the virtues of a Central | efficiently, not only must the engineer have it in mind 
Planning Authority which should not only examine | when he plans or replans the port, but also he and 
and criticise local schemes for the redevelopment of | the management must be in close and friendly touch 
congested or “‘ blitzed ’’ town areas, but also encourage | with the authorities who will control the approaches, 
| the decentralisation and dispersal of industries and of | to ensure rapid delivery and clearance. 


| industrial populations from towns in cases where ag It is by no means certain yet who will control the 


advantage. 


upheavals seemed to be of national 


approaches. In the years between the two wars, there 


| Although such an innovation would have seemed to | Were a good —y 4 pitched battles between the railway 
e€ 


the last generation to be an unwarrantable and grand- | 


companies and the owners of road transport vehicles, 


| motherly interference with the liberty of local govern- | especially of goods vehicles. Gradually, however, they 








ment and of the industrialist, the idea has met with the | 
approval of various individuals and associations, 
including the Council of the Institution, whose Post- | 
War Development Committee have blessed it in no} 
uncertain terms. If and when such a central authority | 
is formed, presumably it will have something to say | 
about the areas to be assigned to our ports and about | 
the cargoes which they are to handle. 

During the war, all our ports have been under the | 
control of the Ministry of War Transport, and in| 
some ways this has been of great advantage. It bes 
resulted in a quick turn round of ships, and an econo- | 
mical use of man-power and plant, such as could have 
been obtained in no other way. After the war, it is 
perhaps unlikely that the Government will retain such 
complete control; but planning seems to require a 
central authority of some sort. What shall it be? 
Will the control of ports be passed over to the central 
authority, foreshadowed in the Barlow Commission's 
Report, or will a special body be appointed to deal 
with ports or with transport generally, including ports ? 
For instance, we get suggestions for Port Government 
like that of Dr. J. Hannay Thompson, M.Inst.C.E., 
Engineer and Superintendent of Granton harbour, 
who has given much thought to the subject, and who 
wants every port or group of ports to be governed by a 
Trust, somewhat on the Liverpool and London models ; 
that is, representing every organisation interested in 
its welfare, except perhaps the stockholders—with a 
grand central authority built much on the same lines, 








were composing their differences, and a proposal to 
place the management and finance of all forms of 
inland transport under one authority met with a good 
deal of opposition, especially from the railway com- 
panies themselves, who, it must be admitted, have 
done magnificent and most useful work both before 
and during the war, under a directorate elected by the 
shareholders alone. I think it may be fairly claimed 
that this is largely due to the fact that the railway 
companies have fortunately been managed by directors 
and officials who took long views, and considered that 
they were best serving the interests of their share- 
holders by serving the interests of their clients and of 
their employees. The problem of unifying the manage- 
ment of roads and railways is complicated by the fact 
that, whereas the railway companies own and maintain 
their own tracks, the tracks used by their rivals are 
owned and maintained by public authorities. Another 
complication is that, whereas the railways are owned 
by five companies, the public passenger vehicles are 
owned by many more, and the goods vehicles by 
hundreds. For these reasons, the problem will, no 
doubt, take a little time to solve. Whatever happens, 
it seems unlikely that the railways or other transport 
organisations will be nationalised in the sense of being 
owned and managed by the State. 

As I have said, ports are by no means easy to finance, 
because, while the capital works involved in them are 
costly, the income is precarious and liable to vary 
within wide limits with the fluctuations in trade. Even 
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if the Government devise means to stabilise trade and 
employment, such means will doubtless involve the 
occasional transfer of trade from one region to another, 
and of shipping from one port to another. If so, it 
would seem best that the cost of future capital works 
on ports should be borne by a central authority. Again, 
the White Paper on Employment Policy states that the 
Government will take action to stimulate modernisa- 
tion of capital equipment ; for example, the improve- 
ment of communications, including docks and harbours. 
If this means that the Government will contribute to 
the cost of port works, they will doubtless need to be 
advised by the central authority as to which ports need 
assistance, and to what extent; and again it would 
seem sensible that the central authority should control 
such expenditure. On the other hand, in the interests 
of economical work it would seem well that the collec- 
tion of dues, etc., and the payment of working and 
maintenance expenditure should continue to be under 
local control, as it always has been at most ports, in 
order that there may be every inducement to avoid 
slackness and extravagance. The White Paper sug- 
gests that at times, when financial depression is threa- 
tened, the Government should give financial aid to 
public works in order to increase the purchasing power 
of the wage-earners at times when it would otherwise 
be low. This sounds good, but apparently the idea 
does not meet with universal approval; for instance, 
Sir William Beveridge condemned this policy on the 
ground that it was not practicable and that it would 
be unnecessary if production were properly planned. 

Whether or not our ports are placed under the control 
of some central authority, it seems right that schemes 
for their improvement should come from the local 
managements, who understand the needs and the possi- 
bilities of their own ports. I propose later to outline 
the suggestions for post-war works put forward by one 
or two of our largest dock authorities, from which it 

’ may be gathered that it is likely that, when hostilities 
cease, and when finance can be arranged, such authori- 
ties will be ready and willing to carry out important 
engineering works, not so much in the way of increasing 
their berth or dry dock accommodation, as in remodel- 
ling what they have, so as to reduce delays and encour- 
age rapid and efficient transfer from ship to shore, 
from shore to destination, and vice versa. 

As I have already remarked, the ®rganisation of our 
ports has encouraged the rivalry that naturally exists 
between them. In time past competition has been 
regarded as the mainspring of industry, but we are 
now coming to recognise its limitations. Fortunately, 
the rivalry among engineers has always been a friendly 
one, and ever since the Institution was founded in 1818 
and, indeed, since its still very lively predecessor, the 
Smeatonian Society, was founded in 1771, engineers 
have made it a point of honour and pleasure to help 
their brethren by freely giving the results of their 
experience. There is ample room for much more of 
this sort of co-operation among engineers, and, indeed, 
among port officials generally, and with this remark I 
am sure that the Dock and Harbour Authorities Asso- 
ciation, which has done much to induce these rivals to 
pull together, will agree. For instance, —— stan- 
dardisation is to some people a bogey which spells 
death to progress, it seems absurd that at British ports 
there should be electric cranes with motors of many 
different voltages, and running on tracks of gauge vary- 
ing from 4 ft. 84 in. to 26 ft. 

Another matter which calls for the attention of port 
engineers is the design of new port works, particularly 
in the way of lay-out, and of the shape and material of 
quay walis and other dock structures, with a view to 
securing constructions more rapidly built and less 
expensive than we have had hitherto. As regards lay- 
out, I hope they will not rest until they have organised 
a station for the inst&llation and study of models, which 
station shall be available at cost for any harbour, dock, 
or river authority which needs it. What we require 
is a station on the lines of the United States Waterways 
Experiment Station at Vicksburg, Mississippi. This 
station was started by the United States Army in 1928, 
primarily for the study of improvements of the Missis- 
sippi and its tributaries, with a view to mitigating the 
disastrous floods which occurred there at intervals. 
The usefulness of this establishment was soon extended, 
however, and it is now devoted to analysis by experi- 
ment of all kinds of problems arising from the Army 
Engineers Department’s work in improving American 
rivers and harbours. A Soil Mechanics Laboratory was 
added in 1932, and the station undertakes experimental 
researches on the alignment and strength of break- 
waters, the improvement of river and estuarine channels 
for navigation and for flood prevention, the estimation 
of seepage losses through earth dams, the bearing power 
and compaction of soils, the prevention of slips, and 
many kindred problems. One could hardly exaggerate 
the usefulness of such a station to the Harbour and 
River Catchment Boards of our country, and also to 
the authorities who will be interested in coast pro- 
tection, which has been sadly neglected here. 

(To be continued.) 


LABOUR NOTES. 


By 430,630 votes to 39,464, the members of the 
Mineworkers’ Federation of Great Britain have 
accepted the scheme to merge the various local associa- 
tions and federations into one national union of mine- 
workers. In addition to functioning as a trade union 
one of the objects of the organisation—which will 
have a membership of about 700,000—is stated, in the 
rules, to be the establishment of public ownership and 
control of the industry. The stricture of the area 
organisations is to remain, and the unions which have 
friendly benefit funds are to retain them in their 
own control ; but control of all strike action is reserved 
to the national executive committee. 





Should national strike action be proposed there must 
be a ballot, and a strike must not be declared unless 
two-thirds of those voting are in favour. If, during 
the progress of a strike, a ballot is taken, a two-thirds 
vote will be necessary for continuance of the stoppage. 
To begin with, each area is to contribute 1/. in respect 
of every full member and 10s. in respect of every junior 
or woman member; these contributions will produce, 
it is reckoned, a total of about 500,000/. The regular 
income will be provided by weekly contributions of 
43d. from each full member, and 2}d. from each junior 
member, but these contributions will not be requi 
in the four weeks of each year when the quarterly 
payments to the litical fund are due. One-fifth 
of the weekly contribution will be allowed to the areas 
for local expenses. 





In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National 
Service, the changes in rates of wages reported to have 
come into operation during September resulted in an 
aggregate increase estimated at about 75,0001. in the 
weekly full-time wages of about 600,000 workpeople, 
and in a small decrease in those of about 2,000 work- 
people. The principal industries and services in which 
wage rates were increased included iron and steel 
manufacture, tin-plate manufacture, iron-ore mining, 
the hollow-ware trade, the stamped and pressed metal 
wares trade, asbestos manufacture, the boot and shoe 
industry, tobacco manufacture, biscuit manufacture, 
the sugar confectionery, cocoa and chocolate and food 
preserving trades, and the non-trading services of local 
authorities. 

The only decreases in rates of wages reported during 
the month affected cokemen and by-product workers 
in Durham whose wages fluctuate in accordance with 
a sliding scale based on the selling price of coke. 





Of the estimated increase of 75,0001., about 55,0001. 
was the result of arrangements made by joint standing 
bodies of employers and workpeople (including 1,0001. 
under cost-of-living sliding scales arranged by such 
bodies); 11,0001. was due to the operation of other 
sliding scales based on the cost-of-living index figure ; 
8,0001. took effect under arbitration awards, and the 
remainder was the result of direct negotiations between 
employers and workpeople or their representatives. 





The nunfber of disputes involving stoppages of 
work reported as beginning in September was 188. 
In addition, 11 stoppages, which began before Sep- 
tember were still in progress at the beginning of that 
month. The approximate number of workpeople in- 
volved in these 199 stoppages including workpeople 
thrown out of work at the establishments where the 
stoppages occurred, though not themselves parties to 
the disputes, is estimated at 50,000, and the aggregate 
number of working days lost at 186,000. 





In the 188 stoppages which began during September, 
nearly 38,000 workpeople were directly inyolved, and 
over 8,000 indirectly involved—thrown out of work, 
that is, at the establishments where the stoppages 
occurred, though not themselves parties to the dis- 
putes. In the 11 stoppages which began before Sep- 
tember and were still in progress at the beginning of 
that month, the total number of workpeople involved 
during September, either directly or indirectly, was 
nearly 4,000. Of all the stoppages of work through 
industrial disputes, known to have been in progress 
at some time in September, the coal-mining industry 
accounted for 114, involving nearly 27,000 workpeople 
and resulting in an aggregate loss of 51,000 working 


days. 





Of 182 stoppages owing to disputes, which came to an 
end during September, 78, directly involving 8,000 
workpeople, lasted not more than one day ; 35, directly 
involving 7,200 workpeople, lasted two days; 21, 
directly involving 2,900 workpeople, lasted three 








days; 18, directly involving 4,300 workpeople, lasted 


four days; 10, directly involving 9,200 workpeople, 
lasted five days; and 20, directly involving 4,700 
workpeople, lasted over five days. 





Of the 188 disputes leading to stoppages of work 
beginning in September, 22, directly involving 11,000 
workpeople, arose out of demands for advances in 
wages; 4, directly involving 700 workpeople, out of 
proposed reductions in wages; 63, directly involving 
11,300 workpeople, out of other wage questions; 9, 
directly involving 700 workpeople, out of questions 
relating to working hours; 23, directly involving 
63,000 workpeople, out of questions relating to the 
employment of particular classes or persons; 57, 
directly involving 5,300 workpeople, out of other 
questions relating to working arrangements; and 7, 
directly involving 500 workpeople, out of questions of 
trade union principle. Three stoppages, directly 
involving 1,900 workpeople were in support of workers 
concerned in other disputes. 





Increases in unemployment insurance benefit, under 
both the general and the agricultural schemes, as 
authorised by the Act by Parliament in October 
will be payable this week. The Act required the Minis- 
ter of Labour and National Service to appoint a day 
for the measure to come into operation. Mr. Bevin 
has now done so; the Act came into force last week. 





Discussing the contents of the two recently issued 
White Papers, the Transport and General Workers’ 
Record claims that the proposals offer an opportunity 
to clear away the complicated state of affairs which has 
developed, with the passage of years, in health and 
unemployment insurance, and, in the field of compen- 
sation for industrial injury, of ending the sordid legal 
wrangling which takes place under the Workmen’s 
Compensation Acts “ over the bodies of workers crippled 
in industry.” When translated into legislation, with 
such improvements as can be secured by public dis- 
cussion and Labour representations, they will provide 
a scheme of social insurance reflecting the unity and 
humanity of the community in the struggle of individual 
citizens against the economic hazards of life. 





According to the official organ of the Transport and 
General Workers’ Union, representatives of the Ship- 
building Employers’ Federation and the Confederation 
of Shipbuilding and Engineering Unions recently 
discussed the wage structure of the young people of 
both sexes employed in the shipbuilding industry. In 
respect of apprentices, youths, and boys, the employers, 
it is recorded, could not see their way to grant any 
increase in the rates which were, in their opinion, 
already too high. In the case of these young em- 
ployees, training was, they submitted, of more import- 
ance than wages. 





Dealing with the wages claim made on behalf of 
women and girls, the employers said that they could 
not be influenced by wage movements taking place in 
other industries, and that in any case the employment 
of women and girls in the shipbuilding industry was 
only of a temporary character. With the exception 
of a small section that had been employed before the 
war, there was, it was added, little likelihood of women 
and girls being employed after hostilities ceased. 





At a meeting of members of the Transport and 
General Workers’ Union in Bootle on Saturday last, 
Mr. Bevin, Minister of Labour and National Service, 
gave an assurance that as war industries were cut down 
there would be a building up of civil industries. But, 
he warned them, there was going to be some gap in the 
transference. Seven and a quarter million women had 
been called up for national service, and of the single 
women between the ages of 18 and 41, 92 per cent. 
were working either in the Services or on national 
service of some kind. We were faced now with the 
task of unwinding the nation which had been wound 


up for war purposes. 





At the annual meeting of the All-India Organisation 
of Industrial Employers, the President, discussing the 
steps taken by the Government to promote social 
security, warned against the adoption of legislative 
measures that were suited only to the highly indus- 
trialised countries. The All-India Organisation, how- 
ever, could affirm that employers were willing to pay 
their share of the contributions provided that (1) a 
satisfactory formula was evolved for an equitable 
distribution of the expenditure between the State, 
the employers and the operatives ; (2) the measures were 
undertaken on an All-India basis, including the Indian 
States; (3) the measures also included Government 








undertakings, both central and provincial. 
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THE DEVELOPMENT AND 
PRODUCTION OF INOCULATED 
CAST IRON.* 


By H. P. Huenes and W. Srencevey. 

Tuts paper deals with the investigation and experi- 
ments which led to the regular production of inoculated 
cast iron, developed to replace ordinary cast iron in | 
an attempt to overcome some of the present-day 
problems of the ironfounder. The shortage of certain 
desirable materials has presented many problems, not 
the least being the inadequate supply of suitable base 
irons. To many, the hematite iron stock in the yard 
was a regular resort when trouble, thought to be due 
to metal, occurred, and more often than not the fault | 
was put right. The faith in hematite is not without 
logical reasoning, because the material has many | 
valuable properties to recommend it, some of them | 
only now becoming fully understood. Many have 
attempted to fill the war-time shortage of hematite 
iron by the use of refined irons and have soon realised 
that they do not adequately replace hematite. This is 
probably not due to the unsuitability of the material, 
since refined irons, carefully used, can give good results, 
but rather that the latitude in its use is greatly restricted 
and calls for rigid control. 

Most hematite irons fall in the hypereutectic range, 
refined irons, on the other hand, in the hypoeutectic 
range, and this fact no doubt accounts for the out- 
standing difference between the two. During the cool- 
ing of a hypereutectic iron, excess carbon, in the form | 
of graphite, is thrown out of solution owing to de- 
creased solubility, this graphite then forming a large | 
number of “inoculated” centres for further precipi- | 
tation, the liberty to build up in a random forma.- | 
tion giving graphite in the most desirable distribution. | 
On the other hand, with a low-carbon or hypoeutectic 
iron, this carbon will not be thrown out of solution | 
so easily, and therefore does not show satisfactory | 
graphitising effects. In the light of present-day | 
knowledge, hematite could be treated as a naturally 
inoculated iron owing to the graphitising nuclei it 





contains, an advantage over “synthetic ” graphitised | * 


irons being its power to retain the graphitising effects | 
over a complete time range, whereas ladle inoculation 
has @ short graphitising period. This may be due | 
to the fact that irons of the “synthetic” type are | 
normally hypoeutectic, and in the hematite range are | 
hypereutectic, so that when once complete solution 
of the graphite nuclei has taken place, no further | 
graphitising properties are available. 

The complete structure of present-day knowledge 
of cast iron has been built up to a great extent around 
graphite, its shape, size and distribution, and to a lesser | 
degree on the type of the matrix. Having this in view, | 
it is the authors’ intention to indicate some of the 
formations found and developed during their in- 
vestigation, so that it may be possible to arrive at a| 
cast iron having the most desirable graphite structure, 
and giving the maximum mechanical properties, sound- | 
ness and good machinability. 

Fig. 1, on this page, shows the structure of a high- 

} 


carbon iron, chill cast, showing two distinct sizes and 
shapes of graphite. The large graphite apparently forms 
at arelatively high temperature when there is more free- 
dom for it to grow. The fine graphite is probably the | 
decomposition product of a carbon-rich austenite 
formed at a lower temperature. It would appear that 
it is only possible to produce this effect with high 
carbon and rapid cooling. Fig. 2 shows a very fine 
distribution of graphite. This is the structure of a| 
cast iron of American origin which is almost wholly | 
ferritic. At high magnification the graphite is present | 
in very fine flakes in cluster formation. Fig. 3 is the 
structure of a low-carbon cast iron and is typical of 
such irons when cast without ladle treatment. The 
dendritic or grain boundary effect is generally accepted 
as undesirable. Fig. 4 shows the structure of a medium- 
carbon cast iron and shows the graphite in cluster or 
rosette formation. It is contended that this rosette | 
distribution is a modification of the dendritic structure 
previously shown. This distribution is again undesir- 
able, due to the lack of continuity throughout. A| 
random and flaky distribution of the graphite, it is | 
maintained, is the ideal formation for the production 
of cast iron with all-round suitable properties. 

It was on these available data and on the fact that | 
the cast iron that was being regularly produced did not 
show the most desirable distribution of graphite that | 
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the present investigation was based. Another consider- | is shown one such casting ; it is a band-saw table and |chining and a further period of weathering did not 


ation was the fact that serious difficulty had arisen in | is 30 in. square and ¢ in. thick. 
Under normal conditions these castings were pro-| results, but, as this considerably increases the price 


the machine shop. When dealing with certain types 


| remove them ; a low-temperature anneal gave better 


of castings, a large amount of distortion developed | duced from an iron containing an appreciable amount | of the casting, it was decided not to adopt this course 
during machining, and to overcome this it was often | of hematite and an added advantage was a long period | unless there was no alternative. 
necessary to exceed the number of cuts normally | of weathering in the yard before machining. -It is| A great deal of information is available on the 


made, until the movement ceased. In Fig. 7, opposite, | therefore easy to visualise the difficulty of present- 
| day conditions when no hematite is available and the 











| try and overcome distortion troubles. A rough ma-' assuming that the beneficial properties were primarily 


improved machining properties of inoculated irons, 
but nowhere have the authors found any on its effects 





* Paper presented at the 41st annual meeting of the | speed of production does not allow a lengthy period of | on distortion. However, working from the basis that 
Institute of British Foundrymen, held in Manchester, on | weathering. 
Saturday, June 10, 1944. Abridged. 


Different methods were resorted to, to| the use of hematite irons reduced distortion, and 
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due to their graphitising power, it was decided to 
try to induce similar conditions by inoculation, so 
that in this respect the material might compare 
favourably with hematite. 
to carry out experiments with a view to developing a 


practical method for the production of a suitable iron | 


to overcome distortion troubles. As will be seen below, 
many other advantages were forthcoming from this 
levelopment. As the authors were regularly producing 
high-strength cast iron by inoculation, and knowledge 
of the theory relating to the process had been built up, 
it was decided to adopt a somewhat similar procedure 
in the production of a general cast iron. 


A number of complications presented themselves ; | 


in the first place, the high-strength irons were pro- 


duced from a sniall cupola with intermittent tapping ; | 


a specified quantity was removed and a fixed amount 
of inoculant added. The general iron, on the other 
hand, was produced from a larger cupola with con- 
tinuous running from a syphon brick. Secondly, the 
metal from the small cupola was tapped out in moder- 
ately large quantities, whereas 50 per cent. of the 
general metal was tapped directly into hand shanks. 
It was obvious that holding a scoop over the stream 
of metal and allowing the inoculating material to drop 
into it would not be satisfactory with a continuous run 
of metal, owing to the difficulty of determining a suit- 
able rate of flow. After much searching, a machine was 
found that gave every indication of meeting the 


requirements, i.¢.; it was able to give either a regular | 


or a variable rate of flow. Fig. 5, opposite, shows 
this machine. Apart from the control valve, there is 
only one adjustment necessary, and that is to raise the 


small hopper sufficiently far above the vibratory spout to | 


allow the maximum size of inoculant to pass through. 
It was also realised that no matter how regular the 
flow of inoculant into the metal, it would hardly be 
satisfactory when only very small quantities of metal 
were removed (of the order of 50 lb. to 100 Ib.). In 
view of this, it was decided to incorporate a mixing 
ladle at the cupola spout to ensure the effective dis- 
persion and absorption of the inoculant, to give a more 
satisfactory metal mix, and to retain, in the ladle, any 
coarse particles of inoculant that might still exist 
undissolved until solution took place. Fig. 6, on this 
page, shows the layout adopted to obtain the desired 
results. The vibratory feeder, which is operated by com- 
pressed air and controlled by a needle valve, is shown 
fixed to the wall above and to the right of the cupola 
spout. The mixing ladle and shank are seen below 
the cupola spout. The arrangement gives what might 
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It was therefore decided | 


larger hopper. 























AND Mrxina LADLE. 


be termed ideal inoculating facilities, as it introduces 
a continuous trickle of the inoculant on to the stream 
| of molten metal as it flows in the cupola spout, thus 


| inoculant and carry it into the ladle. A large scale 
dial, seen in Fig. 6, is included to facilitate regulation. 
By suitable tests, the speed of flow in lb. per minute 
has been determined, and this is shown on the dial in 
suitable terminology to give the furnaceman full know- 
ledge of what is required. The versatility of the 
machine can be appreciated when it is stated that a 
variation in flow from as low as 0-25 lb. per minute 
| to as high as 10 Ib. per minute can be obtained with 
the material in use. 

| During continuous tapping, the speed of flow is 
regulated to suit the melting rate of the cupola. 
| When bulk metal is being removed, the flow is regu- 
lated to a fixed diameter of tap hole. This machine 
has given a consistently regular supply of inoculant 
since it was installed. Tests taken over a period of 
1 hour gave a maximum variation of 5 per cent. Slight 
alterations in the melting rate of the cupola show 
little effect on the composition of the metal. The 
melting rate is taken at 5 tons per hour with a possible 
difference of 10 per cent. Working on a spout addition 
of 0-4 per cent. silicon, the maximum difference 
through a change in melting rate will only give a 
variation in the silicon content of 0-5 per cent., and 
combining with it the error liable to develop in the 
machine, the greatest difference will not exceed 0-10 
| per cent. silicon. 

| The machine is operated by compressed air at 80 Ib. 
| per square inch, and it was found necessary to install a 
| control valve to maintain this, as variations were found 
| with alteration in pressure. Independent machines 
have been installed at each of the three cupolas in 
service, and a large stock container is fitted to each 
'to ensure a continuous supply over a considerable 
| period of time. On the two larger cupolas these con- 
| tainers hold 80 lb. of inoculant and on the small cupola, 
| 30 lb. of inoculant. The tube carrying the inoculant 
| into the metal is adjustable to suit a variation in the 
|metal flow, and is maintained approximately 2 in. 
| above it. The inoculant is added to the stream near 
| the tapping hole in a position that does not interfere 
|with the tapping arrangement. This machine has 
| given very satisfactory results with little attention, 
}and only on rare occasions has a choke occurred, 
and then either through the inoculant not being riddled 
or a piece of oversize material finding its way into the 
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Fig. 7. 


Banp-Saw TABLE. 


The capacity of the mixing ladle seen in Fig. 6 is 
6 cwt.; it is of the syphon-spout type to ensure a flow 
of metal free from slag.or any undissolved inoculant. 


allowing all the metal to come into contact with the | The position of tilt can be controlled with the utmost 


ease, and a friction brake maintains it in any desired 
position. The ladle is of the shallow longitudinal type, 
in which the metal flows in at one end and is removed at 
the other. It is lined with 2-in. firebrick, and during 
the first run, 350 tons of metal were put through it 
before relining was necessary. A shield, not shown in 
the illustration, covers the flow of metal from the cupola 
spout so that the shanker is not affected by the heat. 
The drop in height from the tap hole to the end of 
the spout is reduced to a minimum to lengthen the 
time of contact between the inoculant and the metal 
while it is running. Results have since shown that, 
normally, the inoculant is almost all in solution before 
the metal enters the mixing ladle. The only exceptions 
are those particular cases in which greater quantities 
of inoculant are required. 

The inoculant in general use by the authors is ferro- 
silicon, the 75 per cent. to 85 per cent. variety, dust 
free, and passed through a j-in. riddle. It was adopted 
partly because it is the most widely used material, and 
a considerable amount of information was available for 
making comparisons. The main objection to dust was 
the trouble developing in the spout through slag form- 
ing and bridging, thus producing a stop in the flow 
of ferro-silicon. Dust has been found to collect during 
storage, and the procedure now adopted is to dry 
sufficient material in the stove for a day’s run and to 
sieve to remove dust. 

There are still conflicting ideas as to the most suitable 
type and size of inoculant to give the best results, and 
a thorough unbiassed investigation of the available 
inoculants would be very welcome. The amount of 
inoculant required to develop optimum properties in 
the iron has also been a subject of controversy ; while 
one investigator maintains that satisfactory inoculation 
is obtained with only 0-1 per cent. addition, another 
investigator, using the same material, finds that 0-35 per 
cent. is required to develop the best results. The pre- 
sent investigation has shown so far that, to suit different 
requirements, varying quantities of inoculant, with fixed 
minima and maxima, have given the most beneficial 
results. 

Inoculants other than ferro-silicon were tried out. 
Experiments with calcium silicide gave only a measure 
of success, the unsatisfactory results, however, being 
due primarily to the particular practice adopted. The 
collection of slag from the inoculant quickly covered 
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the metal in the mixing ladle and a gradual reduction 
in the effectiveness of the inoculant became apparent. 


Graphite electrode was also tried out, as it was thought | 
mixing ladle could contain a reasonable 


that if the 
quantity of this material always in contact with the 
metal, it would give a very simple and easily controll- 
able method. The inoculating effect, however, which 
was evident with the first quantity of metal through the 
ladle, very soon disappeared, and no further proof of 
its usefulness could be found. This may be accounted 
for by slag breaking the contact with the metal. Another 
reason may be that, as a result of the very high tem- 
perature which was very soon attained in the closed 
ladle, effects were produced similar to those obtained 
when using molten inoculants. 

In order that the fullest information should be avail- 
able when the inoculation procedure was introduced, 
it was decided to have on record full details of the 
metal as ordinarily cast, so that the old and the new 
methods could be compared. The information sought 
comprised the physical properties, including the trans- 
verse strength, deflection, tensile strength, impact 
value and hardness, the microstructure in thin and 
thick sections, the chill effect as shown by the wedge 
test, and the shrinkage effect as determined by a stan- 
dard 4-in. square block. It was felt that, with all these 
factors detailed, the authors would be in a position 
to obtain a true comparison. As a result of this 
procedure, the investigation has shown fully and 
finally the superior qualities of inoculated metal. 

Table I gives the percentage increases in the mechani- 


TABLE I.—Jncrease in Mechanical Properties of Inoculated 
c ‘upola Metal over Ordinary Cupola Metal. 








Property Increase. 
Impact value .. | 63 per cent 
Transverse strength ee o« * 
Deflection o> - és os 28 ~ 
Tensile strength omy én os os 23 o 
” 


Brinell hardness ee Se ee ° ‘| 








cal properties of inoculated cupola metal over those of 
ordinary cupola iron, as derived from 15 tests on each 
metal. The great increase in impact strength is at 
once apparent. Such a property is bound to widen 
the field of application of these irons. The first tests 
carried out were made on one of the band-saw tables 
illustrated in Fig. 7, this casting being very liable to dis- 
tortion during machining. No alterations were made 
in the metal; one was tapped directly from the cupola 
and cast, and immediately afterwards the other was 
tapped and an addition of 0-4 per cent. silicon made. 


(To be continued.) 





ANGLO-Swiss Screw Company, Luwrrep.—Founded 
on October 25, 1919, in Tavistock-road, West Drayton, 
Middlesex, Messrs. Anglo-Swiss Screw Company, Limited, 
manufacturers of screws and repetition machine parts, 
celebrated their 25th anniversary, a few days in advance, 
on October 14 last. Sir Stafford Cripps, K.C., M.P., 
Minister of Aircraft Production, was guest of honour 
on the occasion. The firm moved its offices and works 
to their present site in Trout-road, West Drayton, in 1924. 


COMPLETION OF RIVER REGULATION Dam, NORTH 
SwepDEN.—The Suorva regulation dam, situated in a 
wild mountain region of Lapland, about 100 miles north 
of the Arctic Circle, has recently been officially inaugura- 
ted. The dam, which has cost about 19,000,000 kr. 
(1,200,0001.) to build, is for the purpose of regulating the 
flow of the Lule Alv, one of the longest rivers in Sweden. 


At high water level the reservoir formed by the dam | 


covers a surface of 110 sq. miles, and the maximum 
storage capacity is 3,200 million cub. m. (723,000 million 
gallons). The dam has taken 20 years to build; all 
constructional materials, such as cement and reinforce- 
ment steel, have had to be conveyed either by boat in 
the summer or by sledge in the winter. 


CABLE T-BOXES wiTH Fuses.—in order to enable fuse- 
protected circuits to be readily taken off a paper-insulated 
lead-covered feeder cable at right angles to the cable, 
Messrs. British Insulated Cables, Limited, Prescot, have 
developed a fitting known as the “ B.I. fused tee box.” 
The box, which is designed for industrial power distribu- 
tion, can be fitted to either a new or existing main cable, 
and, from its high rupturing capacity fuse protection for 
the branch circuit, provides a means for safely supplying 
additional loads from existing cables not fully loaded. 
Its use also frequently permits a substantial reduction 
in sub-station low-tension switchgear and in the number 
and length of distributor cables. Its construction, 


capacity, and installation is described at length in a/| 
brochure issued by the manufacturing firm and identified 
as publication N 
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MOTOR VEHICLES. 

560,547. Tipping Mechanism. Edwards Brothers 
(Tippers), Limited, of Bolton, and J. R. Edge, of Bolton. 
(1 Fig.) January 5, 1943.—The invention is a vehicle- 
body hydraulic tipping and tilting gear of the kind 
wherein the working liquid is fed to the rams from the 
pump through a pipe line which communicates with the 
ram feed pipe by way of a part-rotary gland, the arrange- 
ment being such that the ram feed pipe may rotate about 
its longitudinal axis together with the ram assembly 
in relation to the pipe line, whenever the rams afe 
caused to oscillate during their lifting or lowering opera- 
tions. A portion of the frame of the ram assembly 10 
incorporates a barrel member which is connected to the 
ram feed pipe 13. In the reduced bore 14 of the barrel 
member fits one end of a tubular spindle 15, which 
at its opposite end makes connection with the pipe 
line 17. A cup washer 18 is held upon the exterior 
of the spindle 15 between two nuts 19, 20, so as to seal 
the barrel member against leakage of pressure in the 
bore 14 and a gland nut 21 is screwed into the end of the 
cavity, a ball thrust bearing being interposed between 
the inner end of the nut 21 and the nut 20. A single-way 








valve, constituted by a ball 23 acting against the inner 
end of the spindle 15, is housed in the bore 14, a 
coil spring being compressed between the ball 23 and 
a shoulder so as normally to maintain the ball on its 
seating. The member 10 is an integral portion of 
the tank or reservoir in which the ram assembly of the 
tipping-gear is mounted. The construction permits the 
elimination of one of the joints in the pipe system con- 
necting the tank to the pump. The tank trunnion 11 
moves with the tank during the operative movements 
of the gear and the inner tubular spindle 15 remains 
stationary, but leakage of working liquid under pressure 
between the spindle 15 and the trunnion 11 is pre- 
vented by the cup-washer 18, the arrangement of which 
is such that the working pressure of the liquid tends 
te spread the lip of the cup washer 18 into tight contact 
with the bore of the cavity of the trunnion. The 
mechanical pressure of the gland nut 21 is sustained 
by the thrust bearings between it and the cup washer 
holding the nut 20 and the material forming the cup 
washer is thus protected from disintegration. (Accepted 
Apri: 7, 1944.) 
METALLURGY. 

560,458. Production of Hard Carbides, Barrow 
Heematite Steel Company, Limited, of Barrow-in-Furness, 
and W. B. Hamilton and W. Killingbeck, of Barrow-in- 
Furness. July, 27, 1942.—This invention concerns the 
manufacture of carbides of tungsten, titanium, molyb- 
| denum, boron, silicon and tantalum. According to the 

invention, a carbide of an element capable of producing a 

hard carbide is formed by generating radio-frequency 
| eddy currents within a mixture of metal oxide and carbon 
in the field of an inductance furnace. The arrangement 
must be such that the heat is generated within the mix- 
ture. A conductive primer is employed and the mixture is 
placed in the field of an induction furnace capable of 
generating eddy currents in it. The mixture is placed 
on a stool shaped so as not to screen the contained charge 
from induction. For this purpose the mixture is pressed 
in a mould using very high pressure to improve its elec- 
trical conductivity and prevent excessive shrinkage, but 
induction can be performed without this operation if 
desired. The blocks are built up with thin strips of 
| graphite (say, one-sixteenth of an inch) intermingled 
with them as conductive primers. Horizontal strips 
| alternate with the blocks, though the strips in each layer 
|of blocks may be vertical but at right angles to the 











strips in the next layer so that some of the strips are 
loosely in contact one with another. The mixed charge 
is placed in the field of a valve-operated radiv-fr 

quency electric induction furnace. On switching on 
the valve the graphite primers and stool are heated 
and reaction is set up in the blocks themselves at point. 
where the primers, loosely connected, begin to arc, 
and the mixture in a few seconds also becomes con 
ductive and reaction proceeds rapidly being complete 
in a few minutes according to the load input. Gas ix 
evolved which, as the oxygen is reduced, escapes throug! 
a vent in the top of the furnace. Very high temperature 
can be generated in the charge. reduction being complete 
when the required temperature is uniform throughout 
In an example, tungsten oxide is mixed with finely 
divided graphite and the mixture is moulded into a 
circular plate 4} in. in diameter by ? in. thick. The~ 
blocks alternate with thin graphite plates 4) in. diamete: 
by % in. thick. A pile of such blocks and plates is placed 
on a graphite stool in the field ; arcing then occurs and 
the pile is rapidly heated. The furnace may be filled 
with a protective gas. The frequency is one-quarter tv 
three-quarters of a million cycles and the voltage 1,500) 
to 19,500. Sintering is readily avoided under these co: 

ditions, in which it is found that substantially the correct 
amount of carbon is combined. (Accepted April 5, 1944 


MISCELLANEOUS. 

561,051. Ventilating Cowls. The British Power Boat 
Company, Limited, of Southampton, and H. M. R. Finn, 
of Southampton. (6 Figs.) July 17, 1942.—This inven 
tion concerns the manufacture of ventilating cowls of 
the type used on ships, and has for an object to provide 
a light and inexpensive construction. A core of wood 
comprises a central section 10 having flat faces paralle! 
with the plane containing the inflected axis of the 
passage of the finished cowl. This central section is 
formed in three parts 12, 13 and 14, of which parts 14 
and 13 together extend over the smaller cross-sectional 
area of the passage and terminate along a line approxi 
mately parallel with the direction of the axis as it leaves 
the larger end of the passage, the terminating line being 
a short distance beyond the inner bend of the core, and 
the two parts abutting along a plane inclined at a smal! 
angle to the direction of the axis as it leaves the smaller 
end of the passage; the plane intersects approximately 
the mid point of the terminating line. The part 12 of 
the central section covers the reamining portion of the 
passage. Another section is provided on one side of the 
central section, and is formed in one part. The remaining 
part of the core on the other side of the central section is 
formed in two parts, having abutting faces. In removing 
the core from the finished cowl, the third part of the 
central section is first removed, then the larger part of 





the two-part side, then the part of the central section 
nearer the outer bend of the core, then the last part 
of this centre section, then the smaller of the two parts 
of the side, and finally the one part side. The core is 
held together during the formation of the cowl by end 
discs 21 and 22 fixed to the various sections by screws, 
the discs being provided with projecting cross bars to 
assist handling. The contacting faces of the various sec- 
tions may be greased, as well as the outer faces, to facili- 
tate their withdrawal from the finished cowl. The core is 
first wound around in spiral manner with overlapping 
convolutions 26 of strips of fabric, the edges of which 
are pinked so as to provide a frayed edge. The surface ix 
then coated with a synthetic resin glue. Owing to the 
shape of the core, it follows that the thickness of the 
overlapping convolutions of fabric is greatest at the bend 
of the throat portion where most overlapping occurs, 
and is least at the top and back of the cowl portion where 
the radius of curvature is greatest. The thickness of 
this latter area is built up by applying additional strips 
of material lying transversely to the spiral convolutions, 
and finally a finishing spiral layer of overlapping convo- 
lutions is applied. Each layer after application may be 
coated with the synthetic resin glue. When the glue 
has thoroughly hardened, the core is removed. Metal 
beads are then riveted round the inside and outside 
of the mouth of the ventilator, while the stem portion 
is provided with a short internal metal sleeve and an 
external segmental bead. A thumb-screw attachment is 
secured to the metal sleeve to lock the ventilator in any 
desired angle on the deck fitting. (Accepted May 3, 
1944.) 
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| by the Army Corps of Engineers. It was specified| 4 in. in 12 in. The top transverse members 
TRESTLE BRIDGE ON THE | that the design should ~ which the sam are 12 ft. long, 3 ft. eh eal 3 ft. 6 in. deep. 
NEW ORLEANS, TEXAS AND |company would have adopted were it paying for|The footings are of H form in plan, as shown in 
MEXICO RAILWAY | the bridge itself, and no expenditure on unnecessary | Fig. 2, on page 382. They are 20 ft. 6 in. long by 
: " |ornamentation was permitted. Provision against | 3 ft. 6 in. deep at the centre, tapering to | ft. 9 in. 
A CONCRETE-TRESTLE railway bridge, 19,000 ft. | fire was an important consideration, as the bridge | at the edges. Each, generally speaking, is carried 
(3-6 miles) long, recently completed in the southern | | passes through dense forest and undergrowth. The|on 24 timber piles. The deck consists of a series 
part of the United States, is of interest to engineers | | bridge was designed in the Gulf Coast Lines office | of concrete beams 31 ft. 3 in. long, corresponding 
owing to the constructional methods adopted and | of the Missouri Pacific Railroad system, of which|to the pitch of the piers., These beams have 
the moderate cost entailed. The contract price, | the New Orleans, Texas and Mexico Railway is a|an overall width of 15 ft. 10§ in., and are built 
not including the railway track and its ballast, | subsidiary, and was built by Brown and Root, Inc., | up of two 2 ft. 8 in. wide concrete girders poured 
was 2,198,000 dols., or 115-33 dols. per linear foot. | of Houston, Texas. The work was put in hand | integrally with a 12 in. deck slab. A channel 
The work done included the driving of 736,000 before the entry of the United States into the war | 11 ft. wide and 10 in. deep is formed on the upper 
linear ft. of timber piles and 19,400 ft. of Monotube | and consequently was not subject to Government | side of the beams to carry the road ballast. The 
concrete piles and the placing of 50,400 cubic yards | restrictions on the use of constructional materials, | bridge accommodates a single-line railway. 
of concrete ; the reinforcing steel used amounted to | but actually the design adopted was a very favour-| This general description applies to the greater 
4,576 long tons. The work was carried out in 17 | able one from the point of view of the weight of | part of the bridge, but modifications had to be 
months, having been started on June 1, 1941, and! steel required. In addition to the provision that} made at certain points. In the neighbourhood 














Fie. 1. Generat View OF Part or BRIDGE. 


completed on November 1, 1942, six months ahead of | the bridge should be safe against fire risk, it was|of old borrow pits and small stream beds, the 
schedule. The operations required were largely of | required that the lowest part of the deck should | bents were carried on Monotube piles instead of 
a repetitive nature and the care with which the con-| be 2 ft. above flood high-water level and that | timber piles. It was specified that these special 
structional procedure was worked out certainly| the piers were to offer the minimum obstruction | piles, which were about 90 ft. long, should be driven 
contributed to the success of the undertaking from | to the passage of water and debris. | 10 ft. into firm sand. They consists of sheet-steel 
the points of view of cost and time. The land over which the bridge passes is practic- | shell which is filled with concrete after driving. 
The bridge carries the New Orleans, Texas and | ally level, so that it was possible to use a standard | Monotube piles are also used for the anchor bents. 
Mexico Railway over the Morganza Floodway of the | type of bent throughout almost the entire length. | These consist of double A-frames, the two legs 
Atchafalya River. This floodway was constructed | The land is also swampy, frequently carrying stand-| being connected by concrete ties just below ground 
and is maintained by the Corps of Engineers of the | ing water, so that pile foundations were necessary. | level. No anchor bents are visible in Figs. 1 and 
United States Army as a permanent flood-control | The design adopted is clearly shown in Fig. 1, on | 2, but the shuttering for one of them is well shown 
provision. Previous to the construction of the | this page. In the full length of the bridge there are|in the foreground of Fig. 3, on page 382. The 
bridge, the railway was carried on an embankment | 590 of the concrete A-frame bents shown in this | timber piles for the standard bents are driven at a 
which was liable to be inundated when the floodway | illustration. They vary in height from 27 ft..to| batter of from 4 in. to ? in. per foot, outwards from 
was in use. The bridge will not only allow this | 22 ft. 6 in. from the top of the transverse member | the sides of the footing, in order to increase the 
important main line to remain in operation under | to the top of the concrete footings on which they | area over which the load is distributed and to resist 
all conditions but in cases of unusually high water | stand, and are set at 31 ft. 3 in. centres. The legs | longitudinal and lateral: forces. The Monotube 
will be used to take the traffic of other rail-| are splayed at an inclination of 14 in. in 12in. The | piles carrying simple A-frames, however, are driven 
ways which may be affected. The track arrange- | individual legs have parallel faces, 2 ft. 3 in. wide | vertically and can resist only vertical loads, longi- 
ments provided permit this extraneous traffic to| transversely to the bridge, but the faces in the | tudinal forces being transmitted through the deck 
be diverted over the bridge. The cost of the work | direction of the length of the bridge are tapered,| beams to adjacent anchor bents. These frames 
was borne by the United States Government and | the width at the bottom varying, according to the |are carried on two rows each of four Monotube 
supervision of the construction was carried out! height, from 3 ft. 5# in. to 3 ft. 2{ in.; the taper is! piles. A double row of piles of this type is also 
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Fie. 2. View SHowrne Foorres. 


used for the bridge abutments, the front row being 
driven at a batter of 1} in. to 12 in., in order to 
resist pressure from the earth back fill. 

As the site on which the bridge was built was | 
swampy, with a considerable amount of standing | 
water, it was not possible, when preparing the foun- 
dations, to utilise digging machinery which required 
hauling over the ground. Excavation was accord- | 
ingly carried out by draglines supported on long 
mats. A trench was cut on the line of the bridge | 
and the material removed was dumped at each 
side to form banks some 3 ft. to 4 ft. high. On| 
each of these a line of railway track was laid to} 
carry a travelling bridge spanning the work; the | 
tracks were 75 ft. centre to centre. The arrange- 
ment is illustrated in Fig. 4. As the banks were 
formed from soft material considerable difficulty 
was experienced at first in maintaining the align- 
ment of these tracks. Finally, fair stabilisation 
was obtained by covering the banks with a 6-in. | 
layer of sand and gravel mixed with one sack of | 
cement per cubic yard. The material was applied 
dry, the water seeping upwards from the wet bank | 
being sufficient for the hydration of the cement. | 
After the mixture had hardened a comparatively | 
rigid track was obtained, but careful maintenance 
was necessary throughout the whole of the work. | 
A third line of rails, which can be seen to the right 
in Fig. 4, was provided for bringing up supplies. 

The piles were driven by a special rig constructed | 
for the job and illustrated in Fig. 5, on page 390. 
It was carried by a cross bridge spanning the 
trench, the bridge being supported at each end 


of an old cypress forest. 
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and 16 in. to 18 in. three feet from the butt. There 
was not usually much difficulty in driving, although 
in places tree stumps some 6 ft. to 8 ft. below the 
surface gave a little trouble ; these were the remains 
The soil, to a depth of 
15 ft. to 20 ft., was a reddish clay not difficult to 
penetrate but in some positions hard sand pockets 


by bogies travelling on the tracks on top of the | a few feet thick were encountered at depths of from 


banks. The equipment travelled under its own| 
power, the boiler which supplied the pile driver 
also furnishing steam to a traversing engine which 


15 ft. to 45 ft. 
bearing of 15 tons. 


The piles were driven to a minimum 
The work was carried out by 


a single-gang consisting of five labourers, a foreman 


drove the bogie wheels through a long shaft ter-|and an engine operator, who were able, at the 
minating in sprocket drives; the pile driver could | commencement of the work to drive 40 to 60 piles 
also be traversed along the bridge. To permit piles | in an eight-hours day; as experience was gained, 


to be driven at an angle, the pile driver leads, | this was increased to an average of 100 a day over | 


which were 75 ft. long, had a ball and socket joint |a two-months period, the highest figure reached 


near the top, which permitted them to be swung| in a single day being 135 piles. 


It was found that 


in either a longitudinal or transverse direction. | driving was easier in localities where the surface 
They were adjusted by means of hand winches and | of the ground was covered with water, but piles 
were locked in any working position by pins in| driven in such positions developed the same load- 


slots. 
were driven by a Vulcan hammer with a 5,000 lb. 
ram, striking 120 blows per minute. 


In all some 14,000 piles were driven. The timber 


Both the timber and the Monotube piles | carrying capacity as piles driven in the dry after | 
the site had been isolated by banks and the water | 


pumped out. 


For placing the forms and pouring the concrete, 


at 25-ft. centres, and running on the tracks at each 
side of the work. One end of each gantry truss was 
cantilevered out to cover the railway track by which 
concrete and other material were brought up to 
the site. Each gantry had a clearance of 31 ft. above 
the top of the running track, this being sufficient 
to enable a concrete bucket to pass over the highest 
part of the completed structure. The trusses carried 
three-drum petrol-engine winches, one of the drums 
operating on an endless wire rope by means of which 
the winch was moved across the gantry ; the others 
controlled lifting hooks for the forms, reinforcement 
and concrete buckets ; weights up to 30 tons could 
be handled. The gantry as a whole was traversed 
by a separate petrol engine driving a long shaft 
through a speed-reducing bevel gear, the drive 
from the ends of the shaft being transmitted to the 
travelling bogies through roller chains and sprocket 
wheels. The gantry was also fitted with four hand 
winches travelling on rails, these being used when 
setting forms and handling reinforcement. 

In view of the repetition nature of the job, the 
greater part of the forms used were made of sheet 
steel, in sections bolted together. The forms for 


piles were of untreated yellow pine and were obtained | two travelling gantries were built, and these are | the footings were in L-shaped halves bolted together 


locally. They varied in length between 50 ft. and 
60 ft. and had minimum diameters of 8 in. at the tip 


illustrated in Fig. 6, on page 390. 
gantries was carried on two railway bogies, spaced! assembled in cage-form at a central yard and 





Each leg of the 


on two of the corners. The reinforcement was 
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prought to site as a complete unit. It was lifted 
into position from the railway wagon by the gantry 
and the form assembled around it. Concrete was 
supplied from a travelling plant working on the side 
railway, and shown in Fig. 7, on page 390. The 
mixer, of 1 cub. yard capacity, was supplied with 
aggregate and cement from flat cars fitted with 
separate hoppers for cement and for ready-mixed 
sand and gravel, the hoppers discharging on to a 
belt conveyor which fed the concrete mixer; a 
hopper car and conveyor can be seen on the left in 
Fig. 7. The mixed concrete for the footings was 
placed by 1 cub. yard bottom-dump buckets. As 
previc yusly mentioned in connection with pile driving, 
rts of the long trench in which the footings were 
jsid carried standing water, and for running the 
concrete, the trench was divided into sections by 
cross dams and the water was pumped out from the 
section in which work was being carried out. 

The method of building the columns of the bents 
was generally similar to that employed for the foot- | 
ings. Steel forms and pre-assembled reinforcement 
were used, some of the forms being shown in Figs. 
3 and 6. The former of these illustrations also 
shows the timber forms used for the double A-frame | 
anchor bents, which were not required in sufficient 


the reinforcement cages, ready to lift into position, 
is illustrated in Fig. 8, on page 390. In order to 
facilitate its correct setting inside the form, it was 
brought to the site with concrete spacer blocks 
already attached. The pouring of the concrete did 
not present any special features; flexible-shaft 
vibrators were used to ensure its settlement into 
the form. 

The ends of the forms were separate from the 
main body and were bolted to it, this arrangement 
being adopted to facilitate stripping. After the 
elapse of a week or more, for the proper setting of 
the concrete, these end sections were unbolted. 
This permitted the main body of the form to be 
lowered vertically between the bents by which it 
had been carried. Two 24 ‘n. deep I beams were 
suspended from the four hand winches on the gantry 
and were brought into position below the 29 ft. 
I beams by which the form was carried. The short 
lengths of rocking beam were then removed and the 
form was lowered, disengagement from the con- 
crete being facilitated by a slight taper in the two 
main longitudinal beams forming the lower part 
of the deck girder. The 24-in. beams had a length 
of more than twice the width of the form and 
when this latter had been lowered, the end sections 
were taken down and placed on top of it. The 





quantity to justify the construction of steel forms. 
The bents were built in pairs, column forms for two 
units being set at the same time and secured together | 
by cross wires and adjustable struts. The method | 
used for placing the concrete differed from that | 
employed for the footings owing to a clause in| 
the specification to the effect that no concrete | 
in the columns was to have a free fall exceeding | 
30 in. Accordingly, a 20 ft. by 20 ft. working | 
platform was suspended from the gantry and | 
arranged to be raised or lowered by means of 
the hand winches. This platform was provided | 
with two hoppers, one over each bent, and from | 
these 6 in. diameter pipes fed a telescopic pipe 
8 in. in diameter inside each column. After each | 
half cubic yard of concrete had been placed in a | 
column, a flexible-shaft vibrator was lowered | 
through the 6-in. pipe to consolidate the concrete. | 
As work proceeded the telescopic pipe was raised | 
at intervals. 

It was specified that after the column forms had 
been filled an interval of one hour must elapse for | 
settlement of the concrete before the bent cap was | 
run and this interval was utilised for setting the pre- 
assembled cap reinforcement. The girder spans are | 
carried on shoes bolted to the tops of the bents and | 
the cap reinforcement embodied templates in which | 
the anchor bolts for the shoes were set. The seats 
on top of the bents on which the shoes rested were 
cast + in. high and were hammered after setting | 
and rubbed down to accurate elevation by means | 
of carborundum blocks. The running of the con- 
crete for the bent caps did not involve any special 
feature. 

The deck girders were first run in alternate spans, | 
as is indicated in Figs. 1 and 2, the first showing | 
alternate spans completed and the forms in place | 
for the intermediate girders, and the second showing | 


the forms in place ready for pouring the girders | 


whole assembly was then moved sideways on the 
24-in. beams until it was clear of the permanent 
structure. The supporting beams were then lowered 
to the ground and the longitudinal beams were 
disengaged and set up for the erection of another 
span. The form was then carried by the gantry 
and set up in the new position, the gantry being 
long enough to permit the form to pass the bents 
already completed. A set of deck forms could be 
dismantled and set up in a new position, by a gang 
of nine men and a foreman, in four hours. In all, 
28 sets of deck forms and 14 sets of column and 
cap forms were used. 

Before the erection of the second set of inter- 


| mediate deck girders, expansion-joint material was 
placed in position on the ends of the girders already 
completed. Erection then proceeded as in the case 
The expansion joint consists of 
|a@ copper flashing in the form of an inverted V with 
the legs embedded several inches into the concrete 
Below the flashing, a } in. cork filler 
is provided to the bottom of the slab and after 
completion melted raw rubber was poured into the 
joint above the flashing. At the side walk side of 


of the first set. 


at each side. 


the completed bridge there is a metal handrail, and 


to provide for the fixing of this, sockets were 
formed by arranging paper tubes round bolts in 


the forms. Care was taken to set the handrail 


accurately. 


formed around its base and molten lead was run 
in to the correct level. 





SwebDiIsu LIGHTHOUSE SERVICE.—The Director of the 
Swedish Pilot Board reported recently that there are 
now 1,900 lighthouses, beacons, lightbuoys and lightships 
in service in Sweden. Of these, 540, or 25 per cent., are 


If the concrete around the socket hole 
was too high, it was hammered down ; if it was too 
low, the rail post was set on shims, a clay dam was 


first completed. Some seven to fourteen days, | lighted electrically. Of the 27 radio beacons which the 
depending on the weather, were allowed to elapse | swedish Pilot Board have decided to erect, 17 have now 
between the pouring of the first set of girders and been completed, seven of them having been installed in 
of the intermediate ones. The forms were com- | lightships. 
plete units providing for the pouring of the girders 

with their side-walk slabs in a single operation.| ppayp BRITISH STANDARD SPECIFICATION FOR TREAT- 
When in position at the top of the bents, they | wenr or Feep WaTER.—The British Standards Insti- 
were supported on longitudinal beams, 29 ft. tution have recently published a draft of war-emergency 
long, spanning the space between the bent caps ;| B.S. No. 1170-1944, covering the “‘ Treatment of Feed 
these beams can be seen in Figs. 1 and 2. They | Water and Boiler Water for Marine Boilers.‘’ In addition, 
were supported, in turn, by links connected to short | three data sheets summarising, for ready reference, the 





. a | three types of treatment included in the main standard 
lengths of I beam reang om the bent a and have been issued. One thousand copies of the specification 
have been circulated for comment, in accordance with the 
usual practice of the Institution, and such useful but 


the outer ends of these beams were secured by 
rods anchored in the bent footings. These rods | 
were provided with turnbuckles, by operating which | 
the short I beams could be slightly rocked, 20 | 
raising or lowering the form in order to get it into 
exact position. This arrangement can be distin- 
guished in Figs. 1 and 2. For adjustment in a longi- 
tudinal or side direction, other turnbuckle rods were 
provided inside the forms. When the form had 
been erected and adjusted to its correct position, 
the reinforcement, which brought to the site as a 
completed unit, was lifted into position. One of 











voluminous comment has been received that it will take. 


the committee some time to review it. Meanwhile, it 
has been decided that further copies of the draft speci- 
fication and the data sheets may be purchased until the 
final publication becomes available. The price of the 
draft specification, together with the three data sheets, 
is 3s. 6d., while the price of each of the three data sheets, 
sold separately, is 6d.; the postage is included in all 
cases. Application for copies should be made to the 


Publication Department of the Institution, 28, Victoria- 
street, London, 8.W.1. 


THE MECHANICAL ENGI- 
NEER AND HIS TRAINING. 


By 8. H. Sretrox. 


I Have spent close upon 50 years in close touch 
with engineering and engineering students, and I 
have an immense admiration for the best products 
of our engineering schools and colleges; but for 
many years, I have felt that the fully trained 
technical engineer does not get a fair crack of the 
whip. Recently I have been in close touch with 
students holding State Bursaries, and this experience 
has perhaps blown some smouldering ideas into fire. 

In recent years, there has been a great increase 
in the number of students attending universities, 
and there is a general feeling that no boy should 
be deprived of a university training if he can benefit 
from it. Few will disagree with the sentiment 
prompting the feeling, but there may be a very 
wide difference of opinion as to the “ benefit.” 
Since 1939, there has been an almost alarming 
increase in the national money spent in bursaries 
for engineering students, and it seems as if this 
recent innovation, if not checked, may set the 
fashion for post-war schemes. 

The bursary scheme seems to be based on the 
idea that all human beings must derive benefit 
from this particul sr form of academic training. This 
initial fallacy displays an ignorance of the actual 
conditions comparable with the feeding of cabbage 
caterpillars on mulberry leaves in the hope that 
they will spin silk. Moreover, the bursary scheme 
is run with no real connection with industry. In 
one of the pamphlets, it is pointed out that the boy 
must spend some of his vacation in the works. 
The admission that training in a works is essential 
is of interest, but the reliance on chance charity 
from firms does not say much for the thoroughness 
of the scheme. 

It is the object of these notes to review the 
training of mechanical engineers; to state a few 
facts ; to point out some dangers ; to make sugges- 
tions—all in the hope that the good youngster will 
get the help he may need so badly. Some of the 
observations may be highly critical, but no word 
will be said against the excellent type of lad so 
frequently to be found in engineering courses, day 
and evening. No claim is made that a degree 
carries with it a right to employment as an engineer ; 
but sympathy must be expressed for the students 
who struggle out of the ranks to the degree standard 
and then find that industry refuses to give them a 
chance of using their training. Many men of exactly 
the type needed in industry are driven out of it 
by the blindness of those in charge, or are soured by 
the knowledge that higher posts are given to inferior 
men because of influence or qualifications other than 
ability to fill the post. 

The first great source of danger is that, in the 
| main, education is run by academic men with no 
knowledge of industry. In the secondary school, 
and even in some elementary schools, boys are 
discouraged from going into industry, and it is 
|openly assumed that a boy going to a “dirty” 
job is on a lower plane than the boy who becomes 
|@ schoolmaster. These academic people honestly 
| think that a college course must turn out something 

higher than a course connected with manual work, 
and, unfortunately, industry does nothing to 
counteract this dangerous half-truth. The teacher 
gets his salary and can be seen going to and from 
work at easy hours. He is known to have long 
holidays and to continue to draw his pay when ill. 
Why should parents allow their sons to go elsewhere 
if they can qualify as teachers ? 

A degree has proved a pass to higher things in 
academic lines, so naturally the academic people 
assume that a degree in engineering carries with it 
the same mysterious charm. In engineering, how- 
ever, there is no Board of Education to decree that 
a good degree carries an extra salary even if the 
owner does not deserve it. Hence the danger of 
consulting academic people in the case of engineers ; 
and the danger of encouraging years of withdrawal 
from industry, with no guarantee of a position 
carrying some prospects of promotion. 

The first requirements of a national scheme 








should be that the student shall have reasonable 


ae 


guarantee of his first job and that his first job shall | 
give reasonable chance of promotion. These aims | 
are completely absent from the present bursary 
scheme. The boys come straight from school; no | 
serious attempt is made to ascertain their chances | 
of becoming mechanical engineers; no official 
arrangements are made for their practical training ; 
and industry is not consulted in any way as to the 
training or the placing of the candidates. 

These snags are not charted on the map presented | 
to the schoolboy. He may even be encouraged to 
think that engineering is just on all fours with 
mathematics or pure science. He may take it for 
granted that, on completion of the course, he will | 
drop in for a job at some 3/. or 41. per week as a 
start and will soon climb to a useful 300/. to 400I. 
per annum. Nobody tells him that industry does | 
not work that way. Nobody tells him of really | 
good men, fully trained in the shops and drawing | 
office, who struggled to a college and obtained a | 
good degree, and then, when they expected to get | 
promotion, were merely told by industry that their | 
places had been filled by men who had the good | 
sense to stick to their jobs and not waste years at | 
useless academic work. Nobody even mentions to 
them that good positions were reached by men 
who graduated through the hard training of evening 
classes without “loss of time,” and that they will | 
be in competition with such men. 

Some of the academic advisers might, if actually 
asked, admit that such evening training does not | 
give quite the breadth of outlook of the real uni- | 
versity course. Such a reply is to be expected | 
from academic men who have never had the privilege 
of knowing the best of the men coming up this road 
of rough surfaces and steep hills. 

In passing, let it be said definitely that the in- | 
fluence of the secondary school in its typical form 
is a real danger, and one that will increase if in- 
dustry does nothing to counteract the effects. | 
Statistics do not bring out the point that the exact 
type of men needed in engineering to leaven the 
mass are side-tracked. Not a large proportion of | 
men are needed for higher posts—foremen, designers, | 
inventors, specialists—and it is almost certain that 
many men who could fill these posts become | 
academic schoolmasters, drawing higher pay, but | 
of much smaller industrial and human importance. 
There is something wrong here. The individual is 
right to choose the soft job; the nation is wrong 
to encourage the choice. 

What were the conditions 30 years ago—just | 
before 1914—in the engineering department of a/| 
typical university? Who were the students ? | 
Where did they come from ? What was their aim ? 
Firstly, there were sons of professional engineers, | 
with at least their first jobs waiting for them. Then | 
there were boys who already had served part or all | 
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schoolboy, let it do so; but do not allow these 
bouquets to operate against the running of the 
engineering department. If workshop experience 
is not to be an essential part of the training, let 
the boy go to some other department. Mathematics 
and physics both supply a training useful to the 


jengineer, and at the same time leave open doors 


other than those leading to industry. If mech- 
anical engineering is to retain its position as a 
university course, it must be taught to students 
who are in touch with the industry. 
if the students are needed for academic work, teach 
them on academic lines. The greatest mistake of 
all will be made if these bursars are allowed to teach 
“engineering.” There are already straws in the 
wind that indicate this horrible possibility. 

What type of labour does mechanical engineering 
need ? What help does it expect from the uni- 
versities ? How does it recruit its labour? How 
does it train its men? How does it arrange pro- 
motion ? Like nearly all branches of industry, 
mechanical engineering is largely concerned with 
standard goods. Cranes, steam engines, valves, 
pipe fittings, and so on, do not, as a rule, change 
suddenly. 
the stean turbine, are few and far between; but 
there are continual small changes, both in the design 
and method of manufacture, and these require 
attention. Even remembering these changes, it is 
true to say that most firms make their money from 
standard goods and this fact has much to do with 
the failure of academic people to appreciate the 
conditions outside the academic sphere. 

In a hazy way, industry expects help from the 
university in the form of men capable of doing a 
certain sort of investigation and routine calculation, 
but the picture in the minds of most engineers is 
as blurred and hazy as some modern artistic efforts. 


| Most recruit their labour in a strange, haphazard 


fashion. They enrol apprentices with much less 
care than they buy steel; if the supply does not 
produce the requisite chargemen and foremen, the 
blame is put on the schools. The drawing office 


|and design departments may receive greater care, | 


but almost always the emphasis is on immediate 
utility. A maker of pumps will only take a man 
who has made pumps. It is only in the newer 
branches—notably, motor-car manufacture—that a 
firm will employ a man on his merits and train him 
in their special branch after his engagement. Such 
a risk is beyond the horizon of most firms. 
Promotion to higher posts depends on many 
things. So long as the goods are standard, much is 
to be said for sheer push; inventiveness hardly 
comes into the picture; mathematics is just not 
needed. Then there are often young men who are 


related to the directors or to'men who may lend | 


financial support to the firm. These young men 


Conversely, 


Great changes, such as the coming of | 
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student? The training of craftsmen may jp 
omitted from the discussion and consideration 
focused on the university type of course, including 
| such courses as those for the National Certificate 
|The first point to remember is that these cours 
| have no direct bearing on the workshop. They ar 
| based almost entirely on mathematics and science, 
| and engineering is more a flavour than an ingredient 
|of the dish. The typical apprentice attending , 
course is there to get out of the trade; to got 
promotion to the drawing office ; to get his “* ticket” 
for the sea; in a general way. to improve his 
prospects. 

It is true that, up to about the Ordinary Certj. 
ficate level, some of the training can occasionally 
|be used in the shops, and that this display may 
have a direct effect on promotion—generally jp 
some special direction, such as “ marking-off” 
The higher stages have no reference at all to the 
| trade side. Undoubtedly, they widen the prospects 
of promotion for those with the other necessary 
| qualifications, but the ability to solve a differentia] 
equation or manipulate the square root of minus 
one does not affect the routine work of the shops. 

To those really capable of absorbing the fuller 
| training, there comes a certain ability to study a 
new problem and to get to the bottom of things, 
jeven when nothing but common sense is needed; 
| but a degree gives no guarantee of this ability and 
| the holder may be a fool both at the start and the 
| finish—though possibly a different sort of fool. 
Where, then, does the training come in ? Almost 
| entirely the value of the degree is to give a certain 
| standing to the holder and to enable him to tackle 
|@ certain type of problem—mainly, a problem 
demanding mathematics. This value is largely due 
| to the ability of the degree man to read and digest 
|higher technical writings and hence to get the 
information he may need. The degree, as a degree, 
will help no man to retain a post. It merely unlocks 
| doors and allows the man to look into rooms that 
otherwise would be barred. What he finds in these 
rooms and what he does with his discoveries depend 
upon the man and the subject. It cannot be kept 
| too clearly in mind that a degree is a tool; a tool 
|that is only used in certain instances—not very 
frequently. It is obtained normally by retirement 
for three years from direct contact with industry. 

Is there anything the matter with our courses in 
engineering science—the courses used for the 
| National Certificate and degrees? Most empha- 
tically—No ; but there is a lot to be said about 
their misuse. These courses are engineering science 
and not engineering. They are designed for a certain 
purpose, namely, to train students in the application 
of science to engineering. Their foundations were 
laid by Rankine, and his original comment on their 
aim rings as truly to-day as it did when it was 








written. Here it is: “It is on the practice of 


of their engineering apprenticeship. Others were a |may be of immense value to the firm, apart from | 4 . ‘ . 
mechanics and engineering that the influence of the 


bit older, perhaps into the twenties, and had money | their relationship to useful supporters, but there is | . : 
enough to come to a full-time course for the finishing | ajso a good chance that they will not be the best | ste fallacy is most conspicuous and most fatal. 
touches of their preliminary training. Almost all| men to deal with technical problems of a novel There is assuredly, in Great Britain, no deficiency 
had an important common characteristic : they | character or to keep abreast of possible scientific of men distinguished by skill in judging of the 
knew something of mechanical engineering and | innovations. Moreover, their promotion or intro- quality of materials and work, and in directing the 
were quite definite in their aim. Some might be | duction is not likely to be an encouragement to a | OPPrations of workmen—by that sort of skill, in 
side-tracked into teaching, but few followed that | hoy of proved ability who happens to come of a | Bet, which is purely practical, and acquired by 
road till they had been five to ten years in the | family without much ready cash. | observation and experience in business. But of 
industry. l | A firm can generally train its own craftsmen, but that scientifically practical skill which produces th: 
These conditions still exist in certain colleges, | nowadays the training is patchy in almost all cases, | greatest effect with the least possible expenditure 
but the present bursary scheme cuts at their roots. | andthe occasional outbursts against the schools and | of material and work, the instances are compara 
[t encourages boys to follow the university course | the ability ofthe boys are oftenan unconscious con- | tively 0 (Dissertation read before the Senate 
before there is any evidence of their suitability for | demnation of the haphazard methods of the industry. |of the U niversity of Glasgow in 1855 by W. J. 
it, and tends to fill the department with boys to/To sum up the present situation: it would not | Macquorn Rankine.) a 
whom the engineering flavour of the teaching may| be far wrong to say that mechanical engineering| #nkine’s main argument on “Theory and 
be a deterrent rather than an urge. |has not yet realised the effect of the secondary | Practice ” still holds. If both are right, they cannot 
The choice shduld be made from boys who have | school on their supply, or the difficulty of giving a | differ; they are merely different aspects of the 
already had some experience of the industry ; who | full training in the works under modern conditions. | same problem. Rankine did not sneer at the 
are determined to make it their profession; who! Admittedly, many firms are most generous in their | °Tftsman because he could not read mathematics, 
are definitely attracted by the mixture of science | encouragement of evening classes for their appren- | "°F at the mathematician who could not drive 4 
and practice that characterises the course. When | tices, but much of this generosity is marred by the | nail. He merely pointed out that the two should 
this selection has been made, it is of importance | most astounding ignorance of the aims of th p | Bet to know each other ; and one of the most 
that the scheme shall cover the whole training ; the | classes and a complete failure to reward outstanding | "™ portant links is the fully trained degree man 





on 





boy must be guaranteed his practical training and, | merit by outstanding promotion. A good apprentice | with practical experience. That was the man Ran- 
may earn promotion to the drawing office, but there 


at the end, must be reasonably sure of his first job. 
is some suspicion that the cheapness of the labour 


To make this choice on the strength of a written 


examination, based on a secondary-school syllabus | is more watched than the future of the apprentice. | 


and controlled by university or other academic | 
judges, is impossible. 
If the nation wants to throw bouquets to the | 


What part does technical education play in 
helping engineering? In what way does it help 
the industry ? How does it affect the individual 





kine had in mind, and that was the man that 
Whitworth wanted to help. Those of us who have 
known some of the older and honoured Whitworth 
| Scholars—is it any wonder we look with distrust on 
of the new degree students ? 


(To be continued.) 
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NOTES FROM SOUTH AMERICA. 


RECENT Official statements on both sides of the 
Atlantic show that, whereas United States exports 
during this year are far above peace-time level, 
Britain’s export trade is drastically reduced. The 
danger to Britain lies in markets getting used to supplies 
from other and often the second-best sources, because, 
at a critical stage in their buying policy, the best— 


most often the British—has not been available. 





now reported in Montevideo that the necessary equip-| THE PACKING OF WAR STORES 
ment has been acquired there to construct the first of | FOR TRANSIT TO THE TROPICS. 


the two transmission cables from the generating plant 

on the banks of the Rio Negro to the city of Montevideo;| In our issue for November 3, on page 352, we referred 
work is scheduled to commence shortly, and in all some | to the opening of an exhibition showing modern methods 
820 pylons will be erected. In Paraguay, preliminary | of protective packing for transit to and storage in 
work is now under way in connection with the con- | tropical countries. Some particulars of these methods 
struction of silos and freezing plant to remedy difficul- | are given below, typical examples being illustrated in 
ties caused by seasonal shortages of foodstuffs. This | Figs. 1 to 3, on page 386. The methods of king 
scheme is under the control of the Servicio Técnico | dealt with are more specifically concerned with the 


Therefore, something more than gestures is needed | Interamericano de Co-operacién Agricola (one of the | protection of parts from corrosion, mildew, fungi, 


from the British Government. 


Lord Hollenden has United States Government’s specialist grou 


assisting | insects, ete., than with guarding against damage to 


recently protested against the methods of the Board | in Paraguay’s economic and agricultural affairs) and is | fragile assemblies from the rough handling likely to 


of Trade, and there is undoubtedly a growing sense of | 
frustration in British industrial circles which arises | 
from lack of a clear-cut Government statement as to 
export policy in relation to such factors as Lend-Lease, 
the switch-over of factories from munitions to peace- 
time production, and the allocation of raw materials, 
the release of key technicians, and the provision of 
exit permits for export representatives to visit overseas 
markets. Time here, as always, is the essence of the 
contract, and it will be no more on our side in the 
years of peace than it has been in war. As a sign of 
the times, in view of the considerable improvement in 
shipping conditions between the United States and 
South America, United States exporters are now per- 
mitted to treat directly with the shipping companies re- 
garding space for their cargoes to Latin America, with- 
out having first to obtain a priority from the War 
Shipping Administration. Latin America’s post-war 
import demand will centre chiefly in factory equipment 
and other engineering items, transport equipment, etc., 
so that it is earnestly to be hoped that British Govern- 
ment policy in respect of the points outlined above 
may very soon be clarified and put into action. 

Compared with the first eight months of 1943, the 
total tariff value of imports into Argentina during the | 
corresponding period of 1944 of steel and steel manu- 
factures fell by 42-2 per cent., of non-ferrous metals 
and manufactures by 35-2 per cent., and of machinery 
and vehicles by 8-4 per cent. In contrast to this 
restriction in imports, Argentina’s accumulated pur- 
chasing power was further increased during the eight 
months of this year by the very high favourable trade 
balance of about 55,000,0001. sterling. The Argentine 
Government have now decided definitely to build the 
Buenos Aires airport at Esteban Echeverria, on the 
southern outskirts of the city of Buenos Aires: The 
airport will cover an area of about 6,000 hectares, and 
an extraordinary credit of 30,000,000 pesos has been 
opened for this purpose. Additional to the many 
new plans adopted in Argentina to develop the heavy 
and defence industries, the creation was announced on 
September 13 of yet another mixed company—partly 
Government-owned and partly privately-owned—which 
will produce, among other articles, synthetic rubber. 
The new concern is called Atanor-Compafiia Nacional 
para la Industria Quimica Sociedada Anonima Mixta, 
and the Department of Military Factories (Direccién 
General de Fabricaciones Militares) is one of the share- 
holders. The authorised capital of the company is 
12,000,000 pesos, of which 4,500,000 pesos has been 
paid up. Of the latter sum, one-third has been contri- 
buted by the State and the remainder by private 
capitalists. 

The Control Commission of the Buenos Aires Trans- 
port Corporation is studying proposals for the extension 
of existing underground services in Buenos Aires and 
the construction of new lines. Underground transport 
is certainly the only efficient means of solving the | 
present problem of running extremely rapid and | 
frequent services of considerable capacity. Construc- 


| 
| 
i 





to be financed by part of the loan from Brazil. The | be met with in long journeys overseas, though this 
project provides for six silos (one in Asuncién and five | type of protection is also provided where necessary and 


| outside) and one freezing plant in Asuncién. The con- | examples are to be seen in the exhibition. This latter 


tract for the work is held by the Continental Industrial | aspect of the problem was also dealt with in an article 
Development Company. | on page 321, ante. One of the objects of the exhibition, 
The demand for textile machinery in Chile is greater | the full title of which is ‘‘ The Anglo-American Services 
than the supply, particularly for industrial sewing | Tropical Preservation and Packaging Exhibition,” is 
machines of the invisible-stitch type, much of the to emphasise the great importance of protective packing 
demand coming from existing companies. The expan- | for the tropics and to make clear the physical conditions 
sion of Chile’s heavy industries has created an increased | which such packing has to withstand. 
demand for machine tools and also mechanic’s hand| With regard to the first point, it was stated at the 
tools. The Chilean Government have placed for} opening of the exhibition at the Central Ordnance 
future delivery ‘‘ substantial orders for transformers, | Depot, Feltham, Middlesex, that hitherto anything up 
generators, and other electrical equipment,” officials | to 50 per cent. of warlike stores of all kinds had been 
of the International General Electric Company have | lost, not by enemy action but by corrosion, mildew, 
announced. Three large power plants are already | fungi and other natural causes. In view of the short- 


scheduled for construction, and others are planned for 
the near future. In addition, a large steel mill will 
be built, which will be the first such plant in Chile as 
well as on the west coast of South America. Post-war 
development is being directed by the Government 
agency, the Corporacién de Fomento de la Produccién. 
The first unit of a Chilean tanker fleet, to be operated by 
the Soc. de Navegacién Petrolera, recently arrived in 
Valparaiso with oil from Peru. -’ 

It is understood that the report compiled by Mr. 
Charles C. Morfitt, American iron and steel expert, and 
his associates, in connection with the projected Peruvian 
iron and steel industry at the port of Chimbote, utilising 
iron ore from the Marcona deposits south of Lima, has 
fully confirmed the favourable findings of the experts 
of H. A. Brassert and Company, who reported on the 
undertaking following an extended survey of the iron 
and coal fields in 1941 and 1942. A contract for the 
erection of a steel plant with a capacity of 100,000 
metric tons of finished products per annum was entered 
into by the Peruvian Government with H. A. Brassert 
and Company in September of the latter year. It is 
reported that electric power from the Canyon del Pato 
plant, now under construction on the Santa River, 
will probably be extensively used in the projected 
plant. In this connection, it is of interest to note that 
what is described as the world’s largest electric-furnace 
steel mill has been completed recently by the Defense 
Plants Corporation and the Republic Steel Corporation, 
Chicago, at a cost of 90,000,000 dols. The employ- 
ment of power from the Canyon del Pato hydro-electric 
plant in the steel works at Chimbote will link up these 
two enterprises as an integrated industrial unit, ensuring 
further large-scale development of this region. 

It is semi-officially stated in Brazil that that country’s 
large war-time foreign balances are due solely to a rise 
in prices, inasmuch as overseas trade is lower in volume ; 
and that, to avoid an adverse trade balance after the 
war, it is necessary to undertake a planned economy 
with special attention to the development of national 
industries on the lines of the new National Steel Plant. 
Be this as it may, Brazil’s present deferred purchasing 
power was increased further during the first half of 
1944 by a favourable trade balance equal to some 


tion progresses satisfactorily on the international bridge 18,000,000/. sterling. The Bank of Brazil has announced 
over the River Uruguay, which will give access from | that it will receive preference requests relating to the 
Argentina to the southern provinces of Brazil, which | import from the United States and Canada, during the 
are connected by road and rail with Séo Paulo and | first quarter of 1945, of certain materials including 


States to dispense with agricultural products from | 





Rio de Janeiro ; similarly, the southern part of Brazil, 
which is nearer to Buenos Aires than it is to Rio de | 
Janeiro, will obtain access to the province of Corrientes 
and so to Buenos Aires. Recently, the Washington 
Government announced that after October 1, 1944, 
steamers under the United States flag would cease to 
call at Argentine ports when northward-bound. This 
is understood to mean that henceforth no American 
vessels will visit Argentina (since in recent months 
Argentine imports from the United States have been 
carried in Argentine ships), particularly as very good | 


crop harvests in North America may enable the United 





Argentina. 

Uruguay's purchasing power increased during the 
first half of 1944 by some 2,500,000/.—this sum repre- 
senting the favourable trade balance for the period— | 
whereas imports of essential materials continue to be 
more restricted than in 1943. It may be recalled that, 





coal, coke, tyres and inner tubes and non-ferrous metals, 
and, indeed, any materials required to execute projects 
for new manufacturing installations or for modifying 
existing ones. Brazil’s output and export of minerals 
has shown remarkable development, mainly for the 
North American market, and the reported intention of 
the United States to continue, after the war, large- 
scale buying of Latin-American strategic metals, for 
the purpose of forming emergency stocks, would have 
the additional advantage of providing the Latin-Ameri- 
can countries concerned with the dollars necessary to 
buy machinery, transport items and a wide range of 
other manufactured articles from the United States. 





Gyroscopic STABILISER FOR TANK GUN.—A gyro- 
scopic device working in conjunction with the elevating 


gear of a gun enables aim to be maintained while a 
tank is travelling over rough ground. 


This claim is 


before the war, German contractors were carrying out | made in The Iron Age following a demonstration of the 
the Rio Negro hydro-electrification scheme in Uruguay, | device at the plant of the Westinghouse Electric and 


which promised to make that country more or less | 
independent of imported fuels. Because of the war, 





the work was diverted to the United States, and it is | 


Manufacturing Company. 
widely used in Allied armoured units at the present 
time. 


The principle is said to be 


ages of material, of labour and of transport, this waste 
cannot be tolerated ; it would be bad enough in times 
of peace but is obviously much more serious in war time. 
This seriousness was made evident to the Services from 
the results found after landing packages in certain 
beaching operations in 1943. Manufacturers of supplies 
could hardly have been expected to foresee the difficul- 
ties confronting them at the time but is is now impera- 
tive that they should take responsibility for adequate 
packing at their works. The Central Ordnance Depot is 
prepared to give any help or advice that may be 
needed, but, as some 150,000 types of stores are regu- 
larly packed at the Depot it should not be burdened 
with the supervision of the packing to a still greater 
extent. It is confidently hoped, therefore, that manu- 
facturers will realise that it is they who are best quali- 
fied to take steps to ensure that their products reach 
their destinations in proper condition. 

As regards the conditions which the packing is 
required to meet it must not be overlooked that 
enormous distances are involved in transport to the 
Far East, to which destination increasing quantities of 
supplies are being sent, these distances necessitating, 
in some instances, as many as 20 transhipments. Pro- 
tection against rough handling is, therefore, essential, 
but even liability to breakage is not so serious a source of 
wastage as are adverse climatic conditions. Humidity 
in many parts of the tropics is high, 80 per cent. to 
90 per cent., relative humidity being not uncommon in 
some areas. Temperatures range from 96 deg. F. in 
the shade to 165 deg. F. in the sun, while there is a 
sharp drop at sundown. Rainfall is measurable, not 
in the inches of the British meteorologist but in feet ; 
in certain mountainous areas the average annual rain- 
fall exceeds 25 ft. (300 in.). Warehouses and shelters 
cannot, in most instances, be provided and packages 
and cases may be exposed to the extreme penetrative 
_— of torrential rains which, added to the prevailing 

umidity, cause such damage that the equipment can 
never be used. One instance, given at the official 
opening of the exhibition, may be cited. This con- 
cerned some tanks dispatched to the Pacific. On 
reaching their destination they were found to be useless 
because of corrosion of their working parts; helical 
springs made from }-in. steel were corroded right 
through and the packing cases were found to contain 
water to the depth of several inches. On investigating 
the matter it was found that the cases had been properly 
stowed under cover on shipboard, and that the con- 
tained water arose from a combination of temperature 
changes and humidity. This instance, it was stated, 
was by no means exceptional. 

The exhibition is with three distinct 
objectives in view; namely, to show the damage and 
disabilities caused by defective packing ; to show what 
forms of packing are desirable ; and to provide all the 
information necessary to enable these types of packing 
to be made. With regard to the first heading, a small 
section is set apart containing examples of parts 
exactly as received at their destinations and returned 
as being rendered useless by defective packing. This 
| section includes such items as rusty ball-bearing as- 
semblies in flimsy wrappings and heavy glass accumu- 
lators packed in cardboard cartons and smashed to 
pieces, showing a deplorable lack of appreciation of 
transport and storage difficulties. The effect on the 
troops who have to handle such defective stores must 
be very depressing. 

The section showing effective methods of packing 
is, of course, the most extensive. Apart from actual 
examples, the methods are explained by the display 
of films showing them being carried out. Both methods 
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of demonstration cover too wide a field for extended 
comment here but it may be stated that, in general, | 
the standard laid down is that the packages should, | 
under the worst possible climatic conditions, arrive | 
at the point where they are required to be used with their | 
contents in a serviceable state after meeting one or both 
of the following contingencies :—(1) tropical storage of | 
the container for a period of 12 months ; and (2) tropical | 
exposure of the inner container and its contents for a 
period of 30 days after removal from the outer con- 
tainer. Minimum requirements for tropical preserva- | 
tion of packages and their contents have been worked | 
out by Service authorities in the United States and 
Great Britain and fall into three main categories. The 
first of these is for equipment and spare parts that can be | 
given heavy durable coatings of corrosion preventives. 
Incidentally, all the coatings authorised are such as 
can be readily removed by petrol. The package | 
itself is not sealed but allows either water or water | 
vapour and corrosive atmospheres to have com- 
paratively free contact with the contents. The second 
method is a waterproof sealed package which never | 
allows more than moisture-vapour penetration to the | 
contents. The latter should have a light coating of | 
easily-removable corrosion preventive, and the sealing | 
must be capable of resisting liquid water penetration. | 
The third method is used for equipment and stores | 
which cannot themselves be coated with preservatives. 
Such equipment should be completely enclosed in a | 
sealed waterproof and moisture-proof barrier, gene- 
rally with a dehydrant, such as silica-gel, enclosed 
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PACKING FOR AEROPLANE ENGINES. 








within the barrier to absorb any moisture which may 
be inside the package. Even with this type of packing, 
however, the critical surfaces, or those subject to 
corr sion, should be given a light oil-type preservative 
coating, if practicable. 

There are numerous modifications of these three 
methods and the selection of the method of packing 
depends, in the main, on whether or not the equipment 
can take a preservative coating, and, if so, whether the 
pussies will interfere with the subsequent per- 
ormance of the equipment in service; whether it is | 
necessary to clean the part before use, and the relative 
ease of removal of the preservative film, of which there 
are four main types. One of the modifications of the 
third method is illustrated in Fig. 1, in which three 
parts are shown packed in hermetically-sealed metal | 
containers. The containers as seen in the illustration 
have been partly cut away, of course, to show the con- 
tents, which are as follows: in the top left-hand con- 
tainer, a small generator; in the top right-hand one, 
a starter; and in the bottom container, a cylinder of a | 
radial engine. The interiors of the containers are fitted | tints of blue and pink. As long as the relative 
with wooden supports to prevent movement of the | humidity is below the level at which corrosion is liable 
contents and are cushioned either with wooden blocks, | to develop the strip retains its original blue colour but 
papier maché, rubberised horse hair or a combination | becomes pink when this proportion is exceeded. By 
of all three. Before the sealing operation bags of matching the colour with those of the cardboard strips 
silica gel are inserted, as will be obvious in Fig. 1 from | alongside it, the attainment of the danger level, or the 
their white coverings. The seal at the tops of the | approach to it, can be quickly and certainly detected. 
containers is made with a gasket joint. The heavy wooden casing inside which the sealed engine 

Another modification is shown in Fig. 2, this being | is bolted is intended to be returned for subsequent use. 
the method of protecting a complete radial engine for | In most instances, in order to save shipping space, the 


Fic. 3. 


| aircraft. Since this particular packing was described 
in some detail on page 88, ante, it is unnecessary to 
| Say much more here, but it will be evident from the 
| figure how the barrier, which is a transparent pliable 
rubber hydrochloride material known as “ Pliofilm,” 
completely envelops the engine. It is deflated by 
suction before sealing. The engine is treated with 


of silica gel. The humidity indicator referred to in 
the previous article is visible under the envelope in 
Fig. 2, as is also the circular hole in the top half of 
the packing case through which it can be observed 
from time to time; this hole is closed when not in use. 
The indicator consists of a strip of material carrying 
silica gel treated with cobalt chloride and flanked on 


light preservatives, the working parts are lubricated | 
and all openings in it are sealed with gaskets or tubes | 


each side by strips of card coloured with different | 





PROTECTIVE-FILM PackING or CAMSHAFT. 


case can be dismantled and its components packed flat 
for the return journey. 

The example illustrated in Fig. 3 is one showing 
| the preservative coating method applied to a camshaft. 
Of the three objects seen in the lower part of the 
illustration, the top one is a coated camshaft, the 
coating consisting of ethyl cellulose approximately 
fx in. thick, while the middle one is a camshaft from 
which the coating has been removed. The lowest of 
| the three objects is the coating peeled off from the 
camshaft and shows how cleanly it comes away. The 
ethyl cellulose coating functions as a complete corro- 
|sion preventive, sealing off the shaft entirely from 
| moisture-vapour and water. Moreover, it acts as 4 
| cushioning medium, leaves an oil film over the shaft 
which need not be removed before use and, as indi- 
cated, is easily stripped off when the component is 
required for use. As shown in the upper part of the 
figure the coated shaft is enclosed in a carton. This 
is of corrugated cardboard and is sealed inside 4 
bitumen-treated wrapping. The completed package 
is then placed, with others, in a substantial wooden 
case. The exhibition demonstrates practically all the 
different forms of packing employed and ranges from 
wheeled vehicles completely enclosed in waterproof 
envelopes to microscope objectives contained in air 
and water-tight tubes, this latter form of protection 
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VARIABLE-SPEED DRIVE FOR LATHES. 


MESSRS. METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, MANCHESTER. 
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ABLE-SPEED_ DRIVE FOR LATHES. 


On page 486 of our 157th volume (1944) an illus- 
trated description of an unusual type of lathe was 








given. The lathe in question was a 15-in. centre tool- 
| testing lathe, manufactured by Messrs. George Swift 
| and Sons, Limited, Claremont Ironworks, Halifax, and 
An important part of the exhibition is intended to has the notable speed range from 17 rpm. to 1,500 
show the method of attaching labels so that they will my te yaw ond py - -» designed mye 4 
remain legible, considerable trouble having been pre- cet re na of baer monn eS a mel - 
viously experienced in identifying parts due to the | ite of at Aor ckers d for th f oe 
explanatory labels having been defaced or detached. | srovidied eae i ~ center = toed nt oats speeds 
It is particularly necessary to be careful in this way =? — me a ” De ah = at —— 
about small parts usually enclosed in cartons. Ex- Me quay = a y oe iggy Rae ery 
amples of such packing for operational packs for land- tr oy 7 h Mecteical Company, Limited, 
ing reserves and advanced ordnance depots are shown. | *™*!° Park, Manchester, 17, we are now able to 
The cartons are all packed in a waterproof-lined wooden supply some particulars of the electrical equipment 


case of suitable size for convenient handling, camou- | manufactured by them for Mecws. wilt and Sens. 


flaged and having quick release lids. The cartons are | In the first place, it should be explained that tho fal 
arranged with all the labels displayed as soon as the | Speed range is not provided by varying the motor speed, 
lid of the case is opened, so that rapid and accurate | Speeds from 17 r.p.m. to 600 r.p.m. being obtained by 


being needed, since under certain tropical conditions even 
glass is etched and lens cements are affected. 


selection can be made without having to empty out | 
the whole contents, a list of the complete contents 
being, moreover, enclosed in a waterproof bag on top 
of the cartons. The third section of the exhibition 
gives technical information on materials and methods, 
in addition to that provided by visual inspection, show 
cards and official guides. 

As stated in our reference to the opening ceremony, 
the exhibition is not open to the general public, admission 
being mainly by invitation to the persons responsible for 
packing at the works and factories of the numerous 
manufacturers and suppliers. At the same time, there 
may exist potential suppliers to whom instruction in 
the methods of tropical packing would eventually prove 
beneficial. Further, it is probable that some of the 


sliding change gears in conjunction with a variable- 
speed motor. Above 600 r.p.m. and up to 1,500 r.p.m., 
however, the spindle is directly driven, through a 
flexible coupling, by the motor, no reduction gears 
being engaged. The torque is constant throughout the 
direct drive. The motor is of the well-known Metrovick 
alternating-current variable-speed commutator type 
C H, which possesses the desired characteristics. Among 
these are that the speed, when adjusted, remains 
practically constant irrespective of the load ; the means 
of adjustment are equivalent to the use of a controller 
having an infinite number of steps at the control 
station ; the efficiency of the motor is high over the 
whole s range; the starting conditions are simple 
and no resistances are required for accelerating ; smooth 
acceleration is ensured and overload protection at all 





methods, at least, could be used with advantage in 
peace time for the export of commercial goods to the 
tropics. Interested persons are, therefore, recom- 
mended to apply to the Commandant, Central Ordnance 
Depot, Feltham, Middlesex, for admission to the 
exhibition. 





THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND.—The report of the Council of the Institu- 
tion of Engineers and Shipbuilders in Scotland, covering 
the 87th session, that for 1943-44, shows that there were | 
1,263 members on the roll of the Institution on Septem- 
ber 30, 1944, as compared with 1,238 on September 30, | 


1943. The Council recorded with regret the loss by | 
<leath of 32 members, among whom were Messrs. Edmund 
Bruce Ball, John Graham, William Gray, James Lamont, 


John Young Moyes, Alexander McKechnie Reid, John 
Wilson Steven and Joseph Todd. Seven general meet- 
ings were held during the sessiin, commencing with that 
for the delivery of the presidential address on October 12, | 
1943. An extra meeting was also held during which a | 








speeds is provided by a thermal tripping device in the 
| secondary circuit of the motor. ; 

The speed control station referred to above is the 
pre-selecting controller shown in Fig. 1, but to under- 
stand how the speed changes are effected it is necessary 
to refer to Fig. 2, in which the basic design of the 
motor is indicated diagrammatically. The primary 
winding a is carried on the rotor and is connected to 
the three-phase supply } by slip-rings and brushes. 
The secondary winding c is on the stator. The alter- 
nating current commutator motor is thus an inversion 
of the conventional induction motor arrangement in 
this respect. On the rotor there is also a regulating 
winding d connected to a commutator e as in the 
ordinary direct-current armature. The commutator 
is provided with two brush rockers f for each phase, 
which can be moved relatively to one another. In the 
lathe referred to rocker displacement is effected from 
a distance by control of a pilot motor mounted on 
the main motor. On each phase one end of the 
secondary winding is connected to a brush stud on 





film showing the construction of ‘‘ Liberty ” ships in | one rocker and the other end to a stud on the opposite 
America by the assembly method was exhibited. At the rocker. It will be obvious from Fig. 2 that the 
invitation of the Institution of Naval Architects a joint | farther apart the rockers are separated the greater 
meeting was held on the Institution premises on Septem- | will be the number of commutator segments between 
ber 22. This formed the autumn meeting of that the brushes, and, in consequence, the greater the 
Institution. Owing to war conditions the Institution | amount of regulating winding connected in series with 
was unable to take full advantage of a cordial invitation, | the secondary winding. In the ordinary induction 
received from the Society of Naval Architects and Marine motor the voltage induced in the secondary by the 
Engineers, to participate in the celebration of their | primary is a function of the speed and varies from 
50th anniversary. Mr. W. Bennett, B.Sc., however, | zero at synchronous speed to a maximum value at a 
represented the Institution at the anniversary banquet, standstill. Further, if the rotor were made to rotate 
held in New York, on November 12, 1943. | by external means at a speed of twice the synchronous 


speed the voltage induced would be equal to that at a 
standstill. If, in the alternating-current commutator 
motor, the regulating brushes are brought together, the 
whole of the ting winding will be cut out and the 
secondary winding short-circuited. Under these condi- 
tions the motor will act as an ordinary induction motor 
and will run at slightly below synchronous speed with a 
relatively small voltage induced in the secondary winding. 

On the other hand, if the brushes are then rated 
by rotating them in opposite directions round the com- 
mutator, a certain voltage will exist between the 
brushes of each phase, the value of which will depend 
on the amount of regulating winding in circuit between 
them. The effect of this voltage thus set up in the 
secondary circuits is to compel the motor to change 
from synchronous speed to that speed at which the 
voltage induced in the secondary windings is sufficiently 
increased to restore the balance in the circuit. Thus, 
any speed within the range above or below the syn- 
chronous can be obtained by appropriate move- 
ment of the brush r. This movement can be 
effected either by a handwheel on the motor or remotely 
by electrical or mechanical means. In the lathe con- 
cerned, in order to give the operator full control of the 
spindle speed, a selector switch is included in the 
control panel for pre-selecting the desired speed or, 
alternatively, for allowing the speed to be modified by 
push-button control on the headstock. The pre- 
selecting controller shown in Fig. 1 has been developed 
mainly for adjusting the speed automatically to the 
desired value on the alternating current variable-speed 
commutator motor instead of depending on the operator 
for manceuvring to obtain that speed. 

The controller consists essentially of a contact arm 
rotated over a contact disc by a handwheel and works 
in conjunction with a contact disc driven by the pilot 
motor which moves the brush gear. The contact disc 
of the controller is graduated and calibrated to the 
speed range concerned and the contact arm acts as @ 
pointer for setting the speed, which can be predeter- 
mined either with the motor at rest or ing. There- 
after, the handwheel can be left at the desired setting 
and the operator controls the motor by means of 
push buttons. These buttons are situated on the 
headstock and are arranged for “ Start,” “‘ Stop,” 
jand “Inch” on the main motor; “ Raise”’ and 
“* Lower ” speed on the pilot motor ; and “ Start” and 
“Stop ” for the cutting-fluid pump motor. Duplicate 
push buttons are provided on the saddle to give the 
three motions to the main motor specified above and, 
in addition there are two push buttons giving “ Left ” 
and “ Right ” rapid power traverse of the saddle. The 
feed-box change gears, as stated in the previous article, 
are gear-driven from the headstock by an external train 
of gears, and a slipping clutch is included to protect 
the gears from excessive overloads. The saddle move- 
ment is effected by a separate squirrel induction 
motor end-shield mounted at the back of the saddle 
and surmounted by a direction reversing contactor 
starter. The controlling push buttons, as already 
stated, are situated at the push button station at the 
front of the saddle. The cutting fluid is circulated by 
a motor-driven suds pump under the control of the 
headstock push buttons. 

The contactor control gear for the main and pilot 
motors is housed in a floor-mounted cubicle and is 
arranged for direct-on starting with current protection 
for the main motor. Rapid stopping is achieved by 
plugging, in conjunction with a reverse-rotation relay, 
thus preventing the motor from running in the reverse 
direction of rotation. Resistances are inserted in the 
secondary circuit during plugging, in order to limit the 
current drain from the line. Reversing contactors, 
electrically interlocked with the brush-gear and the 
main motor starter, are provided for the control of 
the pilot motor. The control circuit is protected by 
double-pole fuses. A triple-pole isolator, externally 
operated, provides isolation for the complete electrical 
equipment. It is electrically interlocked with the line 
contactor and mechanically interlocked with the cubicle 
door. . 

The essential conditions to be met in the design of 
the electrical equipment were that infinitely-variable 
regulation of the spindle speed should be obtainable 
throughout a wide speed range; that it should be 
possible to pre-select the spindle speed; and that 
remote control of this speed variation should be pro- 
vided. The manner in which these requirements have 
been met will be clear from the description given above 
but it may be remarked that the high efficiency of the 
main motor over the whole speed range is contributed 
to by the fact that no external losses are involved. 
The power factor is, indeed, higher than that of the 
more usual industrial motors throughout the major 
part of the speed range. Other requirements were that 
rapid acceleration and deceleration should be achieved 
without excessive stresses being imposed on the elec- 
trical and mechanical transmission and that the main 
motor should operate throughout its speed range with 








a high degree of smooth running in order to ensure a 
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good finish on the work. These requirements are met 
by the fact that no resistances are required for accelerat- 
ing, the starting current being limited to a low propor- | SPECIFICATIONS. 

tion of the full-load current by the action of the pilot Tue following specifications of engineering interest 
motor in re-setting the brush gear automatically to the | have been issued by the British Standards Institution. 


acceleration is ensured by the gradual movement of the | ment of the Institution, 28, Victoria-street, London, 
brushgear to the pre-selected speed. It may be/S.W.1, at the price quoted at the end of each paragraph. 
repeated, in conclusion, that the electrical equipment | 
as a whole has been designed for the particular purpose prehensive glossary of terms used in the gas industry 
of conferring versatility and accuracy on a machine tool | has just been issued by the British Standards Institu- 
intended for experimental work and not one designed tion. It has been prepared, at the request of the 
for quantity production or specifically repetition work. | [nstitution of Gas Engineers, by a committee fully 
representative of the industry. The publication covers 
a considerable range of terms in current use in connec- 





INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. paration, as well as its utilisation for lighting, heating 
Associate to Associate Member—William Richard | and power purposes. Where terms are used with 
Hughes, B.Se. (Wales), Chesterfield; David McWee, somewhat different meanings in the various branches of 
Glasgow ; Thomas Bertram Worth, Leicester. the industry, appropriate definitions are given in the 
Graduate to Associate Member—Harold James | 8¢¢tions of the glossary corresponding to those branches 
Aldridge, Luton ; Chaudhary Anwar Ali, New Delhi, | °f the industry. The terms which are favoured are 
India; Alfred Alles, London; Arthur Rutherford | £'V°® ™ heavy type; where applicable, alternative 


|ing the production, purification, storage and distribu- 


correct position for starting. The smoothness of the | Copies are obtainable from the Publications Depart- | 


Glossary of Terms used in the Gas Industry.—A com- | 


tion with various activities of the gas industry, includ- | 


tion of gas, and the by-products incidental to its pre- | 


Aspinall, Bolton; George Albert Auld, Daflington ; | *™™S @re given below the preferred terms in less 
Maurice William Thomas Bailey, Birmingham ; Lieut. 
Douglas Blake Barnard, R.E.; Frederick Jesse Batson, 
B.Sc. (Eng.) (Lond.), London ; George Lennox Batty, 
Newcastle-upon-Tyne ; Captain Rodney Thomas Beaz- 
ley, B.Sc. (Eng.) (Lond.), R.E.M.E.; Cadet Ronald 
Bellinger, R.E.; Sqn.-Ldr. Kenneth Joseph Bhore, 
B.A. (Cantab), R.A.F.; Coleridge Hamiora Brunsdon 


ton, O.B.E., R.A.S.C.; Lieut.-Commdr. (E.) Charles Hen- 
derson Carslaw, B.Sc. (Glas.), R.N.; Vernon Furnival 


prominent type. In cases in which the use of a term 
is considered definitely undesirable it is marked 
“ deprecated.”” The glossary is bound in cloth covers. 
[Price 3s. 6d , postage included.] 


B.A. Bolts, Screws, Nuts and Washers.—A revised 
edition of B.S. No. 57, covering British Association | 
| bolts and nuts, has recently been issued. 
Bishop, Auckland, N.Z.; Captain Christopher Robert | 
Brownless, R.E.M.E.; Lieut.-Col. Herbert Henry 3ru- | 


The previous 
edition of this specification, which has been in force 
since 1920, was limited to the dimensions of the heads 
of the various types of screws and the dimensions of 
ordinary hexagon nuts. The scope of the present 


Churehward, Fairlie, Ayrshire ; William Henry Cleaver, | defining the dimensions of the complete screws and 
Coventry ; Alan Geoffrey Cooper, Southall; John | bolts and nuts; in addition to ordinary nuts, the 
William Henry Dore, B.Sc. (Eng.) (Lond.), Manchester ; | dimensions for lock nuts are now specified and two sizes 
Charles William Johnson Downs, Keighley; John | of washers are standardised. 
Wilson Drinkwater, D.Phil. (Oxon), B.Sc. (Manch.),|as a war-emergency specification and gives effect to 
Wh.Sc., Aldershot ; Alan Eastwood, Widnes ; George | the instructions issued by the Ministry of Supply by 
Oswald Eccles, Derby ; Harold Fairfax Ellis, Leeds ; | recognising only certain types and sizes of bolts and 
Eric Field, Bradford; Warrant Engineer Reginald | screws as standard for war-time production. 
John Francis; R.N.; John Somerville Gibb, Kingston- | nevertheless been considered desirable to retain, on 
on-Thames; Lieut. (E.) John Michael Hargreave, B.A. | record, the dimensions of the other types of B.A. 
(Cantab.), R.N. serews which appeared in the previous edition of the 
. specification. These have, therefore, been included 
InsTiTUTION OF ELECTRICAL ENGINEERS. |in an appendix. [Price 2s., postage included. ] 
"*  Asdotiate Member to Member.—Frank Byard Allcock, | 
B.Se. Tech., Neweastle-upon-Tyne ; Lt. Commdr. (E.) | 
Harry Eden Barrett, B.Se., R.N.; Robert Sidney | 
Blackedge, Birmingham; Harry Kebbell Eourne, | 
M.Se., Leamington Spa ; George Brown, North Harrow; | Ministry of Fuel and Power. 
Perey Butler, B.Sc., Edinburgh; Ian Drummond; Report of the Safety in Mines Research Board. 1943. 
Campbell, B.Se., Hull; *Siddheshwari Prasad Chak-} London: H.M. Stationery Office. [Price 1s. net.] 
ravarti, M.Sc. (Eng.), Lucknow ; Cyril George Cousins, | The Simple Calculation of Electrical Transients. An 
B.Sc. (Eng.), Rosario de Santa Fe, Argentina ; Richard | lementary Treatment of Transient Problems in Linear 
Brynmor Francis, Hounslow; William Ewart Gibbs, | Electrical Circuits, by Heaviside’s Operational Method. 
London, 8.W.17 ; William Albert Gillott, New Barnet,| By G. W. Carter. London: Cambridge University 
Herts ; Alfred Leonard Green, M.Se., Ph.D., London, Press, Bentley House, 200, Euston-road, N.W.1. 
W.C.2; Horace Green, Keighley; Stanley Haines [Price 8s. 6d. net.) 
Hart, London, 8.W.17 ; Isaac Herdman Hedley, Dews- | Fire Protection and A.R.P. Year Book, 1944-1945. Lon- 
bury; Charles Maitland Hopwood, Bickley, Kent;| don: Lomax, Erskine and Company, Limited, Ald- 
Cyril Onslow Horn, B.Sc., London, N.W.2; David| wych House, Aldwych, W.C.2. [Price 7s. 6d.) 
Blair Irving, B.Se.(Eng.), East Horsley, Surrey ; | 4 Criticism of the Bretton Woods Proposals. A Reply to 
Commdr. John Richard Jarvis, M.B.E., R.N.; Max! Sir John Anderson. 
Kaufmann, Sale, Manchester; James Kemp, B.Sc.,| Beveridge’s Seven Points on Full Employment. By 
Uxbridge ; Donovan Henry C. Lye, Hobart, Tasmania ;| J. TAYLoR Peppie. London: Economic Equity, 26, 
Phillip Machanik, M.Sc., Pretoria, Transvaal; William | Stafford-court, Kensington, W.8. [Price Is. net.) 
Clifford Parker, London, 8.W.6; Neville John B. | The Materials of Aircraft Construction. For the Designer, 


} 
| 

Christie, B.A. (Cantab.), Cheltenham ; Leslie Walter | edition has been extended to include requirements 
| 
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The edition is published | 


It has | 


Twenty-Second Annual | 








PERSONAL. 

| Mr. F. T. Hearve is relinquishing his position as 
| managing director of the de Havilland Aircraft Compa: y, 
| Limited, for health reasons, but is to remain an active 
member of the boards of the company and of its sub- 
|}sidiary companies. Mr. W. E. Nixon, who has been 
| associated with Mr. Hearle since the formation of ‘he 
company, is succeeding him as managing director. 

| Mr. A. F. BuRKE, late Deputy Director-General 
| (Technical) of the British Overseas Airways Corporat vn, 
| has joined the board of the de Havilland Engine ©. 1n- 
| pany, Limited. He has been appointed general manager 
| of the company. 

Str Davip MiILNe-Watson, Bt., LL.D., D.L., has 
relinquished his appointment of managing director of the 
Gas Light and Coke Companyf or health reasons. Mr. 
A. E. SYLVesTEeR is now sole managing director of the 
|} company. 
| Mr. D. M. Cuapman, A.M.I.Mech.E., has retired from 
Lloyd’s Register of Shipping and has been elected to a 
seat on the board of Mesars. William Esplen, Son and 
Swainston, Limited, consulting engineers. 

Mr. A. R. Kinsman, B.Sc. (Eng.), A.M.I.Mech.F., 
| A.M.LE.E., has taken up the post of Principal of th. 
| Toxteth Technical Institute, Liverpool. 

Mr. H. V. Puen, A.M.C.T., A.M.1.Mech.E., A.M.I.E.} 
has been appointed deputy chief engineer in the Ma: 
chester Corporation Electricity Department. 

A new company, HEAD WRIGHTSON PROCESsr-~ 
| Limrrep, has been registered to carry on the work of 


| 
| 
| 
| 
| 


| the former Process Plant Division of Head, Wrightson 
and Company, Limited, specialising in the design, manu 
facture and supply of petroleum refinery and oilfield 
equipment. The registered offices are at Teesdale Iron 
works, Thornaby-on-Tees, and the functional head 
quarters at Ship House, 20, Buckingham Gate, London 
|8.W.1. The president is Sm T. G. Wrientson, Bt.. 
and the chairman Mayor RIcHARD Mixes. The directo 
and general manager is Mg. Hven Harper and the 
| technical director Dr. Raovi C. Fisner. The other 
| directors are Mason J. G. WrigHTson, Messrs. K. W 
| HickMAN and 8. T. Ronson, and the secretary is Mr. 
R. N. ALLISON. 

Mr. E. A. MEARNS, who has been in charge of the 
company’s activities on the marine side since 1933, has re 
signed his position as joint managing director of The 
| Manganese Bronze and Brass Company, Limited. Mr. 
A. T. THorne, B.Sc., M.Inst.C.E., M.I.N.A., who was 
for some years general manager of the Neptune Engine 
Works of Swan, Hunter, and Wigham Richardson, 
Limited, has been appointed joint managing director in 
| succession to Mr. Mearns. 


Proressor B. W. Hotman, O.B.E., A.RS-M., 
M.Inst.M.M., M.I.Chem.E., has left England to take up his 
|appointment as Professor of Mining and Metellurgy 
| at the King Fuad University, Egypt. 

Mr. W. E. Sevier, M.Inst.M.M., has completed his 
work with the Cribbwr Fawr Collieries, Limited, South 
| Wales, and is now Administrative Officer in the Fuel and 
| Mining Section of the Industrial Rehabilitation Division 
of U.N.R.R.A. 

Mr. J. H. BEAN has been elected a director of Messrs- 
Guest, Keen and Nettlefolds, Limited. 

Mr. J. BoNNYMAN, A.M.1I.Mech.E., has joined the 
board of directors of Messrs. Stewart and McKenzie. 


With a Review of Sir William | Limited, Glasgow, but retains his position as engineering 


| director of Messrs. Donald Clerk and Son, Limited, Glas- 
| gow. 

The Council of the University of Sheffield has appointed 

Dr. J. I. O. Masson, the Vice-Chancellor, and PROFESSOR 


Raymond, Bromsgrove, Worcs.; John Lincoln Row- User and Student of Aircraft and Aircraft Engines. By | J. H. ANDREW to serve on the Hatfield Memorial Lecture 
botham, Altrincham; William Joseph Scott, B.Sc. 
(Eng.), Rugby; Gerald McKenzie 8. Sichel, B.Sc., 
Harrow ; 
Ernest Joseph Sutton, North Harrow ; Charles Robert 
Turner, Hackbridge, Surrey ; 
Sheffield ; George Thomas Wright, Blackpool. 





























FUEL AND POWER ADVisoRy CouNcIL.—In reply to a 
question in the House of Commons, on November 14, 


Fuel and Power Advisory Council. Sir Ernest Simon, | 
M.Inst.C.E., M.I.Mech.E., is the chairman. The other | 
members are Mr. Geoffrey Crowther, Sir John Greenly, 
K.C.M.G., C.B.E., M.1.Mech.E., Dr. E. S. Grumell, 
C.B.E., Sir Harold Harticy, K.C.V.O., C.B.E., F.R.S., | 
Professor C. N. Hinshelwood, F.R.S., Professor J. Jewkes, | 
C.B.E., Viscount Ridley, C.B.E., Sir Robert Robinson, 
D.8c., F.R.S., and Mr. Geoffrey Summers, C.B.E. The 
Secretary is-Mr. R. N. Quirk. 
reference are “to consider and advise upon questions, | 
referred from time to time by the Minister to the Council, | 
concerning the development and utilisation of the fuel | 
and power resources of the country in the national | 
interest.” 






Leslie Morgan Smith, Banstead, Surrey ; | 


Arnold Tustin, M.Sce., | 


Major G. Lloyd George announced the constitution of the | Experimental Stress Analysis. 


The Council's terms of The Illuminating Engineering Society. 


Proressor F. T. Hitt. Sixth edition. London: Sir 
Isaac Pitman and Sons, Limited. [Price 20s. net.) 
United States Bureau of Mines. Technical Paper No. 657. 
Dilution of Stack Effiuents. By G. E. McELRoy, C. E. 
Brown and others. Washington: Superintendent of 

Documents. [Price 10 cents.] | 
Ministry of Works. Post-War Building Studies. No. 14. 
Sound Insulation and Acoustics. By the Acoustics 
Committee of the Building Research Board of the | 
Department of Scientific and Industrial Research. | 
London: H.M. Stationery Office. [Price ls. net.) 
Proceedings of the Society 
for Experimental Stress Analysis. Volume l. No. 2. 
Papers Contributed Through the Society to the Joint | 
Meeting with the Applied Mechanics Division of the 
American Society of Mechanical Engineers, Held at the | 
Hotel Pennsylvania, New York, December 2nd, 3rd, 4th, 
1943. Edited by C. Lipson and W. M. Murray. 
Addison-Wesley Press, Incorporated, Kendall Square 
Building, Cambridge, Mass., U.S.A. ‘ | 
Lighting Recon- 
struction Pamphiets. No.5. Public Lighting in the City 
and Highway. General Considerations for Those Con- 
cerned with Lighting Problems of Reconstruction. Lon- 
don: Offices of the Society, 32, Victoria-street, West- 
minster, 8.W.1. [Price 1s.) 





Committee. 

Mr. A. E. Peak and Mr. T. A. MCKENNA have been 
elected directors of the Staveley Coal and Iron Company, 
Limited. 

Mr. G. W. Byno has been appointed representative 
lof the Minister of War Transport on the Tees Con- 
servancy Commission. 

Mr. J. C. Lesure has been appointed agricultural 
adviser to Edmundsons’ Electricity Corporation, Limited, 
and its associated companies. 

Messrs. ALFRED WISEMAN AND COMPANY, LIMITED, 
Birmingham, have decided to open a London office, and 
have appointed Mr. J. C. WILKINSON, to be their London 
manager. For the present he will operate from his home 
address: 104, Blendon-road, Bexley, Kent (Telephone: 
Bexleyheath 3178). 








Swepisn Ouw-Tanx Mororsare ‘* Constance.”’—The 
single-screw M.S. Constance, a large oil tanker of 17,300 
tons deadweight carrying capacity, has recently been 
delivered to her owners, the Rederi A/B Monacus, 
Kungsbaoka, Sweden. Built at the Gothenburg Yard 
of Gétaverken A/B, the vessel has a length of 542 ft., a 
beam of 65 ft. 6 in., and a depth of 39 ft. 9 in. 
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Scottish Steel.—With war requirements tapering off the 
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NOTICES OF MEETINGS. 


Iron and Steel.—Sheffield steel and engineering firms | Ir is requested that particulars for insertion in this 


position of makers tends to become worse, though the |are very busy in some departments and rather quietly | column shall reach the Editor not later than Tuesday 
jemand for some products, including shell steel and the | ¢™ployed in others. The lead in activity is still held by | morning in the week preceding the date of the meeting. 


heavier types of sections has apparently steadied a little 
within the past week or two. There has been a marked 
decline in the demand for alloy steels in Scotland this 
vear and plant has had to be shut down. The position 
. considerably aggravated by the unequal position as 
compared with England. It has been stated that an 
undue proportion of alloy-steel business has been placed 
outside Seotland, and that the works which Scottish 
enterprise extended to cater for Government needs since 
the war started are being hard hit. 

Scottish Coal.—The demand continues to rise and has 
ompletely outstripped production. There are only 
isolated labour stoppages to report this week, and this 
is helping a little, but the supply position is acute. The 
priority system just announced for domestic consumers 
with little or no stocking accommodation is being applied 
vigorously. Glasgow, for example, is one such large 
centre with hundreds of thousands of people living in 
tenements in which only two to four hundredweight per 
family can be stored. Central-heating fuels and in- 
dustrial coals are all in great demand. The reserves in 
hand for the coming winter are very small. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—Speaking on the position of 
the export trade at a luncheon in Cardiff, Mr. E. L. Hann, 
for the Coal Owners’ Association, said that South Wales 
was making its biggest mistake in neglecting markets 
which had been the district’s good friends for generations. 
He said the output position was not at all satisfactorys 
Foreign coal was being supplied to countries where the 
South Wales trade had been established for years. They 
knew how markets were lost in the last war through the 
inability of South Wales to supply. 
coal owners intended to do everything possible to remedy 
the present unsatisfactory production position. 
Hubert, Houldsworth, Controller General of the Ministry 
of Fuel and Power, also referred to the subject. If | 
South Wales was to play its part in the national economy | 
and succeed in the coal export markets of the world | 
they must have a healthy and efficient industry. They 
must have the highest degree of technical skill and equip- 
ment in the pits, with men of character and ability in | 
charge, and contented workmen with confidence in the | 
industry and in those engaged in technical tae nag 
No one could say that the export trade of the area could | 
succeed on the present output per man shift. 


That had | 
to be increased by every possible technical method. It | 
might well mean overhauling engineering skill and would 
entail the fullest co-operation of all engaged in the 
industry. Trading was limited to high-priority business 
on the Welsh steam-coal market last week. There was 
+ sustained demand from home consumers, but in view 
of the heavily committed nature of collieries generally, } 
salesmen could accept very few orders for delivery over | 
some months ahead. Export business was practically 
in abeyance, except for such shipments as were being | 
made to the war zones under Government direction. 
Inquiry from Spain and_Portngal was slow and it was | 
apparent that these users were dissatisfied with the 
quality and price of local fuels and were turning to Ame- 
rica for coal which they were lifting in their own national 
shipping. The market displayed a very firm tone, with 
all but some of the lowest quality dry steam descriptions 
in very short supply. 

Swansea Steel-Sheet Industry.—The 
by the Incorporated Swansea 


market report 
Exchange states 
that, last week, business in tin-plates and their substitutes | 
wés steady in tone. The demand was good but only a 
mederate volume of business was transacted, as manu- | 
facturers, being heavily committed, were limiting their | 
} 

| 


issued 


sales for delivery during the current quarter. The 
export market remained almost idle and only a very 
meagre number of orders were placed. Steel sheets | 
continued in good demand for essential purposes and the | 
mills were well employed. Iron and steel scrap, after 
* Quiet period, improved a little as consumers were taking | 
hetter deliveries. The prices of iron and steel products | 


ind of non-ferrous metals continued unchanged. 
| 





\PPLICATIONS OF CONCRETE IN PostT-WAR BUILDING. | 
For the purpose of illustrating some of the many | 
applications of concrete in post-war building schemes | 
and to make known the facilities available for education 
and research, the Cement and Concrete Association, | 
»2, Grosvenor-gardens, London, 8.W.1, is holding an | 
exhibition of selected photographs and drawings in the | 
Hall of the Royal Empire Society, Craven-street, London, 
W.C.2, from 11 a.m. to 5 p.m., on Tuesday and Wednes- 
day, November 21 and 22. 


| recently. 
Sir | 
| 


| readily obtainable. 


| maintain regular deliveries for urgent needs. 


| the basic-steel departments, which employ a new tech- 
| nique developed during the war period so that subsequent 
processes are of shorter duration. This development in 
| technique in various forms has been made possible as a 
| result of the work of research departments. which are 
| mere highly organised than ever. Heads of research 
| departments have visited research and other depart- 

ments of United States and Dominions steel concerns, 
and exchanged experience, which has proved to be very 
| Valuable in its applicatio#® to common problems here 
and in steelworks of the United Nations. There are still 
| big stocks of raw and semf-manufaetured materials, and 
in the case of scrap materials, there is @ sagging tendency 
| in prices; steelworks costs, however, are not likely to 
} fall in view of the much higher prices of coal and coke 
compared with pre-war periods. Some little progress 

has been possible in securing the release_of some types 
of materials for the manufacture of stee] products for 
the home market, but more elasticity is desirable. The 
export position is still obscure, but manufacturers are 
confident that they will be able to build up strong con- 
nections overseas when visas for representatives are 
generally obtainable. Lord Riverdale has voiced a 
warning that before manufacturers begin to send repre- 
sentatives overseas it is essential that they should know 
what they will be allowed to export. “ If these repre- 
sentatives go abroad,” he says, “ without the knowledge 
of what and how much they can send out of the country 
there will only be disappointment. They will be making 
promises which they do not,know if it will be possible to 
| keep. If they get orders and cannot complete them, 


much harm will be done.” 








| South Yorkshire Coal Trades.—The coal position is 


very strong. The demand.is still heavy, as all users are 


| trying to build up stocks before bad weather sets in and 


hinders the movement of coal] and empty-wagon trains. 


| It is not easy to get deliveries of coke of the ty required 
He added that the | sete ag Br sat a 


for domestic use ; orders have been much more numerous 
Washed and graded steam coal] is earmarked 
for the greater part of the month, and cannot be secured 
by non-essential users for early delivery. More outcrop 
coal is being utilised to supplement pit-coal supplies. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The market is a little more active 
than it has been for some time, but buyers of iron and 
steel are still pursuing a cautious policy and are dis- 
inclined to place orders for most commodities on a scale 
greater than is necessary for current requirements. Under 
such conditions several producing plants are by no means 
fully employed. Native raw materials are plentiful and 
pig iron, with the exception of hematite, is in ample 
supply. The demand for semi-finished steel, however, 
promptly absorbs all available tonnage. There are few 
new features in the finished branches of the industry. 

Foundry and Basic Iron.—The supply of ordinary 
foundry pig is still in excess of the demand and there is 


|no movement towards an expansion in the output of 


Tees-side brands. The needs of consumers are small and 
ample quantities of iron from other producing centres are 
The basic blast-furnaces continue 
to turn out sufficient tonnage for the requirements of the 
local steelworks. 

Hematite, Low-Phosphorus and Refined Iron.—The 
shortage of hematite renders the strict rationing of 
authorised users essential, but producers are able to 
Consumers 
are still urged to make as much use as possible of sub- 
stitutes. Engineering foundries are fairly well engaged 
and are absorbing substantial parcels of low-phosphorus 
and refined irons. 

Manufactured Iron and Steel.—Supplies of semi-finished 
iron are ample for present requirements. Manufacturers 
of nearly all descriptions of finished iron could handle 
more work than is in hand at present. In the semi- 
finished steel trade, however, there is great activity. 
Re-rollers have full order books and in order to cope with 
heavy delivery claims are pressing for maximum de- 
liveries of billets, blooms and bars. Manufacturers of 


| several descriptions of finished steel have a good deal’of 


work to execute. Producers of railway material and 
colliery equipment are busily engaged and light-section 
mills are actively employed, while specifications for steel 


| plates are rather more freely distributed than recently. 


Makers of heavy joists, however, are rapidly completing 
the few orders they have in hand and could give prompt 
attention to new purchasers. 

Scrap.—Most categories of iron and steel scrap are 
slow of sale, but good cast iron and heavy steel are in 
steady demand. 
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POST-WAR RESTORATION 
OF BRITISH SHIPPING. 


THE difficulties likely to affect British mercantile 
shipping, and also the shipbuilding industry, imme- 
diately after the war have been the subject of a good 
deal of discussion at intervals throughout the war, 
and particularly during the past twelve months or 
so. The war of 1914-18 is not so long ago in history 
that British shipowners and builders are in any 
danger of forgetting the problems which beset them 
in the nineteen-twenties, partly as a result of the 
method of disposing of Government tonnage and 
the reparations ships appropriated from Germany, 
but partly also arising out of the wholly unregulated 
scramble for new ships, at whatever cost, in which 
neutral as well as Allied nations participated. It 
is not surprising, therefore, that they are determined 
to ensure so far as is humanly possible, and by every 
means in their power, that no such artificial com- 
plexities shall load the dice against them on this 
second occasion, when all the indications are that 
the transition from a war to a peace footing will 


| need to be accomplished as rapidly and effectively 


as they can contrive, in order to set on foot with the 
minimum of delay the immense task of reducing the 
load of debt which this country has incurred, and 
the handicap from which it will suffer by the loss 
of 1,000,000,0001. of overseas investments. 

In the present instance, the problem is compli- 
cated by the existence of factors which, although 


| they existed also after the last war, were much 


smaller in scale. The production of American 
standard ships then was but a fraction of the 


|immense tonnage which has poured out from the 


—4 
| 


| 





Transatlantic shipyards during the past three years ; 
an output for which Britain has every reason to be 
grateful, and is grateful, but which is none,the less 


proofs must be in our hands a potential source of concern to those who must 


plan for the post-war period. The accessions to 
the Allied fleets of ships belonging to countries 
which came under enemy domination are much 


| greater than those of the last war, and the losses 


which, in fairness, must be made good are much 
greater; while the difficulty of restoring the sur- 
viving ships, and distributing replacement tonnage, 
to the former ownerships are greatly intensified by 
the ruthless policy pursued by the enemy towards 








the occupied countries, resulting in many cases in 
the complete disappearance of firms whose ships 
have been operating under Allied control. Apart 
from these considerations, the disturbance to world 
trade in this war has been much more intense than 
in the last, so that it may well prove almost impos- 
sible to restore the status quo in some shipping 
trades, thus obliging the ships which might have 
returned to those trades to seek other niles. 

Finally, there is the circumstance that the losses 
of ships during the present war have not been 
equally distributed between the different classes of 
vessels, nor have they been made good in equal 
proportions between those classes. In consequence, 
it is certain to be found, at the conclusion of hosti- 
lities, that, while the total volume of new construc- 
tion may have been sufficient to convert a tonnage 
situation of actual stringency into one of compara- 
tive freedom from anxiety, there will be an acute 
shortage of ships in certain classes even though 
the total of world tonnage may be greater than it 
was before the war. Some relief to this position 
may be obtained by conversions of standard types 
to meet, more or less, the special requirements of 
particular trades ; but this can be only a temporary 
palliative at best, and many owners are likely to 
be faced with the alternative of building new ships 
to cater for those special needs or losing their hold 
on the markets concerned. In such circumstances, 
there can be little doubt regarding their decision, 
so that a rush to place orders for what Sir Amos 
Ayre has described as “tailor-made ships” is a 
virtual certainty. Ifa repetition of the troubles of 
25 years ago is to be avoided, therefore, some co- 
ordination of post-war demands with available 
building resources is clearly required. 

The establishment of such a co-ordination, with 
the object of preventing an unregulated scramble 
for the limited building facilities, is the purpose of 
a scheme which has been prepared jointly by the 
Shipbuilding Conference and the General Council 
of British Shipping and recently submitted to the 
Government for consideration. The general policy 
which, in the opinion of the General Council, should 
regulate the re-establishment of the British mer- 
cantile marine, was outlined in a pamphlet entitled 
British Shipping Policy which was discussed in an 
article on page 271, ante. It dealt largely with the 
problem of surplus ships. The present scheme is 
designed to ensure an orderly construction pro- 
gramme which shall provide the types of ships 
most needed in some attempt at a proper order of 
precedence, while aiming to keep the shipyards 
fully occupied, each with the type of ship that it 
is best equipped, in experience and plant, to supply ; 
and to keep down the costs of construction so that 
the ships may not be handicapped in operation by 
an undue burden of capital charges. 

The proposal is that the ships should be built as 
speedily as possible, without much overtime and 
with no Sunday work, and, wherever it can be 
arranged, on a fixed-price basis. The control of 
the building programme, it is suggested, should be 
exercised by a joint body, representing the two 
industries, shipowning and shipbuilding, which 
would take over the licensing authority at present 
exercised by the Admiralty in conjunction with the 
Ministry of War Transport. This joint body 
would consist of a chairman (to be elected by the 
representatives of the two industries and, perhaps, 
to be paid a fee for his services), with six members 
appointed by the General Council of British Shipping 
and six by the Shipbuilding Conference. 

The method of operation would be as follows. 
The builders would estimate the number of merchant 
ships of the several types that they can lay down 
in each half-year as capacity becomes available, 
and without overloading the shipbuilding and 
ancillary industries, planning ahead in their esti- 
mate as far as might be necessary to keep their 
yards fully employed. Each owner would prepare, 
and submit to the joint body, a list of his tonnage 
at the outbreak of the war and at the commencing 
date of the scheme, expressed either in gross or 
deadweight tons, as he might prefer. The former 
total, designated ‘‘ pre-war tonnage,”’ would include 
not only the ships in commission on September 3, 
1939, but also ships which, at that date, were under 
contract to be purchased; provided that, in the 
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latter case, the ships were ultimately delivered to 


the owner or were acquired compulsorily by the 
Government prior to delivery. Ships which the 
owner had sold or contracted to sell (other than 
to the Government by compulsory acquisition) 
before the commencing date of the scheme would 
be excluded from the total. The total at the 
commencing date (the “surviving tonnage ’’) 
should include, in addition to ships in commission 
at that date, any ship which the owner had a} 
licence to build or which he had contracted to} 
purchase either from another owner or from the 
Government, under the official scheme for the 
allocation of replacement shipping. 

Owners (including companies or groups of com- 
panies) wishing to build, would be required to apply 
to the joint controlling body for permission to do 
so, stating the type and size of ship and the type 
and horse-power of the propelling machinery de- 
sired. The applicant would then receive a permit, 
valid for six months, to place an order with any 
builder willing to accept it, for the hull and for 
propelling machinery of the type specified and of the 
specified approximate dimensions and horse-power. 
It is not intended to exercise any contro! over 
specifications, but, the proposers add, it may be 
found necessary, so long as there is any scarcity of 
raw materials or fittings, to impose certain restric- 
tions to prevent the demand from raising prices 
unduly. If the owner cannot, within the six 
months’ validity of the permit, make a bargain to 
his liking with a builder who has capacity available 
in that half-year, he must return the permit and 
apply again for another half-year. Permits would 
not be transferable, nor would their holders be at 
liberty to sell a ship before delivery except with the 
approval of the controlling body. 

Applications from Empire and Allied owners to 
have ships built in the United Kingdum would be 





accepted, but only to such an extent as would give 
such owners no advantage over British owners, 
** taking everything into account ’’—a proviso which, | 
it would seem, might prove difficult to evaluate in | 
some such cases. The guiding principle in issuing | 
permits would be to re-establish the pre-war 
strength of the various fleets as evenly as possible, | 
so that the ratio of surviving tonnage plus replace- | 
ments to the pre-war tonnage should be gradually 
equalised and thereafter maintained. In caleulat- | 
ing the ratio, the joint body would be empowered | 
to make certain adjustments if deemed appropriate. 
They would review the position from time to time 
and would exercise such discretion in issuing further 
permits as the review might indicate to be desirable. | 
They would have the right, also, to give precedence | 
to applications to build ships of any particular type | 
for which special urgency existed. 

Permits would be issued in such a way as to pro- 
vide a regular flow of orders to absorb the building 
capacity as it became available, while meking it 
easy for owners to place the orders with their pre- 
ferred builders of hulls and machinery. If the 
applications to build ships of any particular size 
or type were insufficient to fill the available capacity, 
owners would be advised of the situation and a 
permit would then be issued to any applicant, 
including new entrants, regardless of the stage of 
replacement that he had attained. Any owner 
who might acquire tonnage after the commencing 
date of the scheme would have his permit allocation 
reduced in proportion. The scheme would not 
apply to vessels not exceeding 100 ft. in registered 
length, nor to the reconditioning, conversion or 
alteration of surviving ships of a fleet. It is sub- 
mitted, the proposers state, as “‘an example of 
regulation of industry within and by industry. 
It is not claimed that it is perfect, nor even that it 
is yet in its final form; but it is put forward as a 
businesslike contribution to the national programme 
of reconstruction, and its authors believe that it can 
be adopted in its entirety by the Government even 
with such measure of Government control of ordering 
of ships, as may be necessary during the transition 
period.” The proposals certainly have a workman- 


| 
| 


like appearance, justifying the appreciative terms 
in which the First Lord of the Admiralty, Mr. A. V. 
Alexander, referred to the report in the debate on 
shipping and shipbuilding which took place in the 
House of Commons on November 1. 








THE FUTURE OF THE 
STEAM LOCOMOTIVE. 


Tue dominant position which the internal-com- 
bustion engine has taken in the transport work of 
the world is due essentially to the fact that it 
provides a compact, self-contained source of power, 
easily started and requiring but few auxiliaries. It 
is doubtful if questions of efficiency have had much 
influence. It may be that, for some applications, 
other forms of propulsion can claim a better per- 
formance in terms of fuel costs, but this con- 
sideration has not usually resulted in their adoption. 
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carried out under a regimen which must from th: 
first have envisaged an ultimate state of war. 
Procedure in this country will not be determined 
by any such simple issue as the choice between coa! 
and water power, although, in view of present 
trends, the most economic use of coal may ultimate! 
prove a major factor. For many services, howeve: 
other considerations have been the determinin; 
factors which have led to electrification. This 


|applies particularly to suburban services for which 


high acceleration, rapid turn-round and other con- 
veniences have proved ample justification for con 
version to the electric drive. Doubtless the exam- 
ple set by many of the London suburban lines wil! 





The electric trolley bus may be taken as an example ; 
there are many services in operation in this country, | 
but they are far from equalling the number operated | 
by motor "buses, although many of these latter are | 
quite suitable for trolley-wire traction. The flexi- | 
bility of the internal-combustion engine vehicle 
tipped the scales in its favour. This statement, in 
@ sense, represents an undue simplification of a 
question which may be of some complexity. 
Matters of capital cost and fuel supplies may well 
have important bearing when a decision has to be 
made regarding the equipment of some specific 
route, but in general terms it is correct to say 
that the self-contained internal-combustion engine 
dominates the field. 

In its freedom from any necessity for external 
power supplies, the steam locomotive can claim a 
status alongside the internal-combustion engine 
vehicle ; the only difference between the two is that | 
the locomotive is tied to its track. This latter con- | 
dition is not a disability. The steam locomotive | 
is a railway vehicle and is able to travel anywhere | 
on the extensive railway system of the country, 
apart possibly for local limitations due to loading | 
gauge. The value of this qualification has been | 
strikingly illustrated during the war years and is | 
no doubt now proving even more valuable in moving | 
supplies in the countries which have been devastated 
by the Germans. Had the whole of the railways of | 
this country been electrified in the past, so that no | 
self-contained steam locomotives were available, 
movements of troops and goods, both here and on | 
the Continent, might have been gravely hampered. 

Although, at the moment, much oratory and news- 
paper space are being devoted to schemes for pre- 
venting future wars, the history of mankind sug- 
gests that it would be judicious to assume that at 
some unfortunate future date nations will again find 
themselves engaged in internecine struggles. That 
this cheerless suggestion may have some basis is 
apparently realised by those responsible for frequent 
proposals that new and important buildings should 
be of bomb-proof construction. If wars are not to 
end in 1945, it would appear to be a reasonable 
precaution to plan the transport and other equip- 
ment of the country in such a way that it shall not 
find itself at a disadvantage in a future conflict. 
Logically followed, this suggestion would result in 
the major part of the transport of the country con- 
tinuing to be carried on by self-contained power 
units. Most road traffic would continue to be 
conducted by internal-combustion engine vehicles 
and railways to rely mainly on the steam locomo- 
tive, or some type of heavy-oil engine unit. 

The importance to be attached to this argument 
is a matter of personal opinion, but experience 
suggests that in practice it will be found not to 
carry great weight. Had it done so in the past, the 
greater part of the railways of Italy would not have 
been electrified nor would the Southern Railway, in 
this country, have converted 29 per cent. of its 
total track mileage. This remark is not intended 
to convey the suggestion that the Southern Railway 
electrified lines have proved a liability during 
the war. They have performed admirably, 
but their existence has necessarily materially 
reduced the pool of self-contained steam locomotives 
available in the country as a whole. In spite of 
this consideration the probability is that electrifica- 
tion will continue. Important economic reasons 
will be found to have greater weight than the 
military considerations of future war. This is well 
illustrated in the case of Italy. The main lines were 
electrified in order to use native water power in 
place of imported coal and the work was largely 








be followed in many of the large provincial cities. 

The question of main-line electrification is a more 
open question. In his presidential address to the 
Institution of Locomotive Engineers, which was 
briefly referred to on page 353, ante, Mr. Graff-Bake: 
predicted “‘a move away” from the steam loco- 
motive and either main-line electrification or the 
extensive use of Diesel-electric units. The main 
reason adduced for the supersession of the steam loco- 
motive was that it was uneconomical from the 
point of view of coal consumption and that its 
qualifications in that respect are not likely to im- 
prove greatly. It “seems possible that we may have 
arrived at the stage when improvement becomes 
asymptotic.”” A point is made of the fact that “ the 
track and structure are as essential parts of a railway 
as the locomotive”’ and that as it is extremely 
difficult, or even impossible, to obtain mechanical 
balance at varying speeds, the steam locomotive has 
detrimental effects on track and structures. It is 
added that “the turbine or the high speed steam en- 
gine driving the road wheels by gears may perhaps 
offer some improvement in balancing, or the con- 
denser some improvement in temperature range, but 
either may require as much development as a locomo- 
tive on some other principle than steam operation.” 
These remarks may be thought to do the recipro- 
cating steam locomotive an injustice, as experience 
with multiple-unit electric trains seems to show 
that the axle-hung motors can be more injurious to 
the permanent way than steam locomotives of 
modern design. 

As Mr. Graff-Baker sees the situation, however, 
there is likely to be a move towards the abandon- 
ment of steam traction and he suggests a possible 
programme of procedure. This is, briefly, the 
electrification of suburban lines and “ such parts of 
main line as present clear advantages”’; gradual 
replacement of main-line steam locomotives by 
Diesel-electric locomotives ; and finally electrifica- 
tion of the remainder of the main lines. Branch 
lines should be abandoned in favour of road trans- 
port, or special branch-line vehicles should be 
developed. The question of the capital cost of 
this programme need not now be discussed, but it 
should be noted that the general contention on which 
it ig based is that “‘ the most efficient use of coal has 
become a matter of national as well as commercial 
importance ” tending “to force the issue of dis- 
continuing the consumption of raw coal for any 
purpose other than the generation of electricity ox 
the production of gas, coke or other distillation pro- 
ducts or by-products.” 

The future of the coal industry in this country is 
likely to be as much conditioned by political as 
technical considerations, and in the present state of 
uncertainty it can hardly be discussed usefully. 
From the point of view of the most economical use 
of coal, a case can, however, be made for main-line 
electrification, but it is not clear that this carries 
with it a corresponding case for the general use of 
Diesel-electric units. As Mr. Graff-Baker himself 
points out, the Diesel-electric vehicle is expensive 
and heavy and employs three full-sized power units 
—the engine, the generator and the motor. Vehicles 
of this type are performing excellent service, but in 
broad speculations about the future it is reasonable 
to suppose that something based on a more economic 
use of material may be developed. The question 
of the fuel for the Diesel-electric locomotives is not. 
dealt with in the address. If it is intended that this 
shall be provided by some type of coal-distillation 
plant, very heavy capital expenditure must be 
envisaged ; if it is to be imported, the question of 
the economic future of the country is involyed. 
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| 
| judicial inquiry ’’ by a properly qualified tribunal ; 


NOTES. 


THe GerMan Battriesure “ Trrpirz.”’ 


On Sunday morning, November 12, two squadrons 
of Lancaster bombers successfully attacked the 
German battleship Tirpitz with 12,000-lb. bombs as 
a result of which she now lies capsized in Tromsoe 
Fjord, on the Norwegian coast. The striking force | 
consisted of 32 aircraft, of which 29 actually took | 
part in the attack. Three bombs hit the ship ; the | 
first amidships, after which all anti-aircraft fire | 
from the Tirpitz ceased, and the others forward and | 
aft. Two more narrowly missed, but probably | 
caused underwater damage. The ship was moored | 
in comparatively shallow water, and protected by | 
torpedo nets. Photographs of her, taken after she 
capsized, show two propeller shafts above water | 
and, though somewhat indistinct, suggest that she | 
was propelled by three, and perhaps by four screws ; | 
the current issue of Jane's Fighting Ships indicates 
that she had twin screws only, though it would | 
seem unlikely that even her reputed nominal shaft | 
horse-power of 150,000 (almost certainly a con- | 
siderable understatement) could be transmitted | 
efficiently through only two propellers. Though the | 
Tirpitz accumulated little in the way of “battle | 
honours,” she was a potential naval force to be 
reckoned with and her presence in enemy waters 
must have exerted a considerable influence on British 
naval dispositions. She was laid down at Wilhelms- 
haven in 1936 and launched three years later, being 
completed in 1941, shortly after the sister ship, 
Bismarck, was sunk. 
of the Bismarck delayed appreciably the effective 
completion of the Tirpitz for sea, as the Bismarck 
was believed to have had on board, in addition to 
her own complement, a considerable number of 
men who were to have formed part of the crew of 


the Tirpitz. The official dimensions of the ship are | 


791 ft. length on water line, 118 ft. beam, and 
28 ft. mean draught, giving a displacement of about 
41,000 tons ; and her armament, eight 15-in. guns, 
mounted in pairs in turrets, 12 5-9-in. guns, and 
16 4-l-in. As in all modern warships, the main 
armament had a great elevation, probably at least 
50 deg. Reports from the attacking aircraft in 
this last raid mentioned that the ship opened fire 
on them with her heavy guns, though without 
apparent effect. She had been attacked on seven 
previous occasions while lying in Alten Fjord and 
in Kaa Fjord, in the extreme north of Norway ; 
on September 22, 1943, by British midget sub- 
marines, which inflicted severe damage, once by 
Russian submarines, three times by aircraft of the 
Fleet Air Arm, and twice by Lancasters. 


Tae CHeMicaL CONTROLS OF THE MINISTRY OF 
SupPty. 

Some adverse comments on the Chemical Controls 
administered by the Ministry of Supply are con- 
tained in the Eighth Report of the Select Committee 
on National Expenditure ; though it is fair to add 
that the Committee also record their belief that some 


of the complaints made elsewhere have been due | 


largely to misapprehensions and, in particular, to 
failure to explain to certain manufacturers, whose 
plant had not been fully employed, the reasons why 
their claims had been apparently ignored. The 
Controls in question are those affecting sulphuric 
acid, fertilisers, industrial ammonia, molasses and 
industrial alcohol, and plastics. With respect to | 
these products, it is stated, - the Controls are the | 
hands, eyes and ears of the Raw Materials Depart- 
ment "’—in fact, ‘the Controllers do everything 
except control.” Objections had been raised that 
the chairman of the Chemical Control Board was 
a director of the largest chemical company in the 
country, and that many of the temporary officials | 
were still remunerated by the firms who had em- 
ployed them before the war. The Select Committee 
appear to be satisfied that these former connec- 
tions had not operated to the national detriment, 
but they suggest that, the need for the Chemical 
Controls being now less urgent than formerly, the 
whole organisation should be reviewed. The allega- 
tion that the facilities for research possessed by one 
firm, in particular, had not been sufficiently utilised 


It is possible that the sinking | 


and they express the view that the operations of 
the Controls have tended to “‘ strengthen the pre- 
ponderance of the strongest interests in the chemical 
industry,’ and that “there is a danger that too 
much reliance may be placed on the strength of a 
single concern.” This renders it difficult for the 
Department to control the costs of production, as 
there is no standard of comparison. 


GERMAN LonG-RANGE ROCKETS. 


Speaking in the House of Commons on November 
10, the Prime Minister gave the first official intima- 
tion that the Germans are using long-range rockets 
against ‘“‘ Southern England.” Mr. Churchill re- 
called that he had warned the House in February 
that the enemy were preparing such an attack and 
that he had referred again to the possibility in his 
statement on July 6. The new weapon had now 
been in use for some weeks, Mr. Churchill continued, 
and a number of the rockets had landed at widely- 
scattered points. The casualties and damage had 
not been heavy. No official statement had been 
issued previously because any such announcement 
might have given useful information to the enemy, 
who, until two days before, had made no mention 
of the weapon in his communiques. On November 8, 
| however, a number of highly coloured accounts of 

the attacks had been issued by the German High 
|Command; accounts on which Mr. Churchill did 
not propose to comment except to say that the 
| statements were a good reflection of what the Ger- 
| man Government would wish their people to believe 
and of their desperate need to provide some encour- 
|agement. He did mention, however, that the rocket 
| contained approximately the same quantity of high 
| explosive as the flying bomb, but was designed to 
| penetrate more deeply before exploding; thus 
| causing heavier damage in the immediate vicinity 
| of the crater, but a less extensive blast effect. The 
rocket travelled through the stratosphere, reaching 
| a height of 60 to 70 miles, and outstripped the speed 
| of sound ; hence it was not possible to give reliable 
| or sufficient public warning of its approach. There 
| was no need, however, to exaggerate the danger, 
said Mr. Churchill; the scale and effects of the 
| attack hitherto had not been significant. Some 
| rockets had been fired from the island of Walcheren, 
now in our hands, but there was no certainty that 
| the enemy would not be able to increase the range, 
|either by reducing the weight of the war-head or 
by other methods; “nor,” he added character- 
istically, ““ can we be certain that any new launching 
areas which he may establish farther back will not 
also, in turn, be over-run by the advancing Allied 
| Armies.” 





Tue Lrxcotn Power STATION. 
| 


| As a result of the inquiry held by the Electricity 
| Commissioners, in conjunction with the Minister of 
Town and Country Planning, on October 4 and 5, 
the Corporation of Lincoln has, subject to certain 
provisions, been given permission to extend its 
St. Swithins Generating Station. The station now 
has a capacity of 12,000 kW and it is proposed to 
instal a 20,000-kW unit, increasing the size of the 
| buildings to accommodate it and providing cooling 
towers. As the consent of the Electricity Commis- 
sioners is necessary for all power-station extensions, 
the proposal would have come before them in any 
case, but the matter assumed unusual importance 
owing to opposition from powerful local interests, 
mainly based on esthetic considerations. Nearby 
residents objected on the ground of interference 
with amenities, but, as the station is situated in 
the industrial part of the city and adjacent areas 
have been ear-marked as suitable for industrial 
development, these objections would appear to have 
had no great weight. The most important opposition 
was concerned with interference with the view of the 
famous Cathedral, particularly by the cooling towers. 
The station is three-quarters of a mile from the 
Cathedral and it is not suggested that it will be 
directly affected; the objection .was based on 
interference with a familiar view of the exterior, 
obtained from a distance. It was considered that 
the cooling towers, in particular, which were to be 
230 ft. high, would dwarf the whole effect of the 
Cathedral. The Commissioners have met this 


draught timber towers, not exceeding 90 ft. in height. 
It is realised that these will occupy more ground 
space than the proposed concrete towers and it is 
suggested that the coal-storage area provided might 
be reduced. This provides for 48,000 tons of coal 
for an ultimate station capacity of 80,000 kW, which 
is in excess of the average. The permission given 
also specifies that the station buildings should not 
exceed 90 ft. in height and that the chimney height 
should be reduced to 225 ft. from the 279 ft. pro- 
posed. Another proviso, of considerable import- 
ance, has been inserted in the conditional assent. 
It has probably attracted little public attention, but 
is of fundamental significance. Contradictory evi- 
dence was given at the inquiry about the sufficiency 
of the supply of condensing water for a station of 
the projected size. The water is drawn from the 
River Witham and it was stated by the Witham 
Catchment Board that during many days in the 
summer there was no flow down the river and that, at 
times, water had to be pumped from the River Trent 
to maintain the statutory depth for navigation on 
the Witham. The Commissioners will require, 
before final consent is given, that arrangements 
be made to permit the abstraction of the necessary 
amount of water to make good losses in the cooling 
and feed arrangements. 


Tue Crry anp Guitps InNsTITUTE. 

The annual report of the City and Guilds of 
London Institute, South Kensington, for the year 
ended December 31, 1943, though presented at the 
yearly meeting held in July, has only just been 
circulated for general information. As usual, it 
covers the activities of the City and Guilds Art 
School and the Department of Technology as well 
|as those of the Engineering College ; and records, 
inter alia, the interesting fact that, including certain 
special grants, the City Companies of London have 
now expended more than 1,500,000/. on the work 
of the Institute since its foundation in 1878. The 
report on the College mentions that, early in 1943, 
the Engineering Board were asked to provide 
special facilities for a number of Polish students to 
complete their engineering education there, following 
its interruption by the German occupation of 
Poland. As an experiment, each department agreed 
to accept six of the Polish students. The experiment 
proved successful, and has been extended since to 
include second-year and third-year students. The 
total number of students on the College roll again 
showed a considerable increase, rising from 414 in 
the 1941-42 session to 498 in 1942-43; in 1940-4I, 
the total was only 293. Of 125 entrants for the 
Final (Internal) Examination for the degree of 
B.Sc. (Engineering) of the University of London, 
no fewer than 115 passed, 23 of them with first-class 
honours and 40 with second-class honours. Eleven 
students took the corresponding examination in 
chemical engineering, arid all graduated; three 
with first-class honours and four with second-class. 
During the year, Mr. A. Abbott, C.B.E., and Mr. 
Percy J. Neale, M.I.Mech.E., resigned their member- 
ship of the Delegacy of the College, which includes 
representatives of the City and Guilds Institute, 
Imperial College, the Goldsmiths’ Company and the 
Clothworkers’ Company ; and, in their places, the 
Governing Body appointed Colonel Sir Charles 
Bressey, C.B., C.B.E., and the Institute appointed 
Dr. J. Vargas Eyre, M.A., F.R.I.C. 


THe NEWooMEN Socrery. 
The annual general meeting of the Newcomen 
Society (‘‘ for the Study of the History of Engineer- 
ing and Technology,” to quote the full title) was 
held in London on Wednesday, November 15, the 
chair being taken at the outset by Mr. E. Lancastes 
Burne, past-president. The annual report for the 
1943-4 session was presented by Dr. H. W. Dickin- 
son (joint honorary secretary), who expressed the 
keen regret of the Council at the death, on August 
29, of the Society’s President, Mr. William. Moor- 
head Vermilye, of New York. Mr. Vermilye, who 
had acted as honorary treasurer in the United States 
prior to his election to the presidential chair, was 
a banker and industrial consultant and had retired 
as recently as May 1 from the office of vice-president 
of the National City Bank of New York. A graduate 
of the Massachusetts Institute of Technology, he was 








should be the subject, they consider, of a “‘ quasi- 





objection by recommending the use of natural- 
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and recent. He was a member of the Board of the | 
Franklin Institute, and endowed the Vermilye | 
Medal which is awarded biennially by the Institute | 
for “outstanding contribution in the field of in- 
dustrial management.’’ He was the second Ame- | 
rican member to be elected President of the New- | 
comen Society. The report also recorded the death | 
during the session of a founder member, Dr. T. E. 
Lones, who was an authority on the industrial | 
history of the Black Country and who, after prolonged | 
research, succeeded in locating the site of Thomas | 
Newcomen’s first engine, erected in 1712 near | 
Dudley, Staffordshire. A recent development in the 
organisation of the Society has been the constitution | 
as a self-governing but affiliated, society of the | 
former North American Branch, which now has a 
membership in excess of 4,000. To permit this to 
be done, and to allow for the establishment of 
future autonomous offshoots of the parent Society, 
should this be found desirable, certain modifications 
in the Rules were submitted to the meeting and 
adopted. At the subsequent election of officers, | 
Mr. S. B. Hamilton, M.Sc, A.M.Inst.C.E., was | 
elected President ; Dr. C. W. Colby (Canada), Mr. | 
E. Wyndham Hulme, Dr. C. Penrose (New York), | 
Mr. J. Foster Petree and Mr. Rex Wailes, vice- | 
presidents ; and Mr. A. A. Gomme, Mr. David E. | 
Roberts, Mr. Ralph Budd, Dr. W. C. Dickerman, 
Lieut.-General J. G. Harbord and Dr. T. W. Martin, 
members of Council. Mr. J. Foster Petree continues | 
as honorary treasurer and Mr. Edgar S. Chappelaer 
assumes the corresponding office in the United 
States. Dr. H. W. Dickinson and Mr. A. Stowers | 
were re-elected joint honorary secretaries in Lon- | 
don ; the secretary in New York is Mr. Francis B. | 
Whitlock. On the conclusion of the annual general | 
meeting, an ordinary meeting was held, at which 
Dr. Dickinson read a paper on the manufacture of 
** Besoms, Brooms, Brushes and Pencils.” 
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LETTERS TO THE EDITOR. | 


EMPLOYERS’ TRADE | 
ASSOCIATIONS. 


To THe Eprror or ENGINEERING. 


Sm,—Referring to your article of November 3 
upon Employers’ Trade Associations : No one with 
any knowledge of Trade Associations would deny 
that they can and do perform many things which 
are in the public interest ; nor would most people 
deny that, in the words of your article, “‘ some means | 
fair and just to employers ”’ is desirable “* to protect | 
and reassure the public, and . . . inspire public | 
confidence,” if, as one supposes, the public is to be 
protected against the possible activities of un- 
scrupulous associations and to have confidence that 
any such are to be restrained. 

One is astonished, however, when you go on to 
describe your conception of the “‘ means ’’ which, 
it is suggested, would inspire the confidence of Trades 
Associations, and presumably also of the public. 
This is not, as one might expect, the constitutional 
method of control by Parliament and a responsible 
Minister, backed by the authority of the Courts of 
Law. The affairs of Trades Associations, appa- 





| 





THE ENGINEERING INDUSTRIES. 
To THE Eprror or ENGINEERING. 

Srr,—May I call attention to the serious position 
which faces a very large proportion of the engin- 
eering industries ? There is grave danger of mass 
unemployment in these industries within a matter 
of months unless the Government heeds the repeated 
appeals for information and is prepared to act with 
speed and decision. It is inconceivable that at this 
late stage the Ministries should not already have 
prepared lists of all their contractors in relation to 
their present and future requirements in the follow- 
ing categories :—(a) To continue output to full 
capacity ; (b) part capacity; (c) contractors who 
will not receive renewals of contracts. 

If this should be the case, I can only express the 
|hope that the all too frequent and unnecessary 
|secrecy will not obtain, but that firms will be 
| immediately notified of the main category in which 
| they are placed in order that they may be able to 
|plan their future and maintain a high level of 
employment. 

There is no need for serious unemployment in 
view of the enormous civilian demand in this and 
other countries for goods of all kinds. We have 
labour of a very high grade, also the materials and 
the tools to make all the things that are needed. 
What is wanted is the permission to go ahead as 
soon as the circumstances of a particular firm 
justify the transfer of any part of its capacity from 
war to peace production. 


— 


BRITISH PORTS.* 
By F. E. Wentworts-Sueitps, 0.B.E. 
(Concluded from page 377.) 


A VERY interesting and important example of the help 
which can be given to the harbour engineer by « well 
equipped maritime experiment station is the break. 
water at Leith, recently carried out by Mr. J. D. 
Easton, M.Inst.C.E., who rejected the time-honoured 
breakwater of “massive” materials, such as stone and 
concrete, in favour of one made of clay and sand, 
protected only with light paving of small stone pitching. 
Such a thing would be impossible but for a careful and 
elaborate study of the alignment and the profile of the 
breakwater, carried out at the Netherlands Government 


Hydraulic Laboratory at Delft. No doubt, the decision 
to make use of this laboratory was a wise one, «s our 


friends there have had unique experience in the con. 
struction of large sea works with soft material ; which 
experience, I gather from Mr. Easton, they placed at 
his disposal with their invariable courtesy and goo: will. 
I hope that we shall soon be in a position to make such 
studies at a laboratory of our own. Another similar 
problem which a maritime experiment station could help 











| to solve, is the best means of protection against coast 


erosion, both in the matter of lay-out, and in the detailed 
construction of sea walls and groynes. I am inclined 
to think that such researches would teach us that the 
best coast protection is afforded by sea walls with a 
curved slope and groynes of the hog-back type, which 
have proved so successful in Holland. 

Moreover, there are several small estuarine harbours 
along our coasts, the existence of which is threatened 
by the tendency of the sea to choke them with shingle 


To enable this to be done | Gur coasting and fishing trades have always been of 


effectively and speedily, there should be one central | great importance to us, and their importance seems 
Government department which can give the neces- | likely to increase. Hence the problem of the main- 


sary permission, instead of a manufacturer having to 
go to half-a-dozen or more departments. This 
central department should also have a regional 
organisation which understands local needs and 
conditions and can give quick decisions. 

The engineer does not expect or desire West- 
minster or Whitehall to say what he shall make 
or how he shall make it. He merely needs the 
information and the facilities that will allow our 
native genius to plan and develop in a manner 
that will enable British engineering to maintain its 
high place in the world and provide full and useful 
employment for all connected with the industry. 
Any appeal for the early re-establishment of exports 
is futile until engineering firms have been given the 
essential information suggested above on which 
alone they can make their plans. 

Yours faithfully, 
G. James ALLDay. 

Weybridge Automobiles, Limited, 

Weybridge, Surrey. 

November 1, 1944. 





THE ORGANISATION OF THE 
ENGINEERING PROFESSION. 
To THE Eprror or ENGINEERING. 

Sm,—With reference to the article bearing the 
title quoted above and published in your issue of 
October 27, on page 331, two important points 
seem to have been overlooked in comparing the 
differences in status between the profession of 
engineering, and those of law and medicine. The 
first is that, while anyone can practise as an engi- 
neer, it is extremely difficult for an unqualified 
person to practise either in law or medicine. The 





rently, are of such a delicate nature that they can | Second is that almost all senior engineers have, as 
only be handled by a special authority, more dis-| P@tt of their duty, to purchase the services of 
passionate and less biased than those institutions | their fellow engineers at the most economic price, 
with which ordinary mortals have to be content. | which is generally considered to be the least that 
To put it in plain language, Trades Associations | 18 acceptable. In law and medicine conditions are 
should be above Parliament and above the Law. _| Very different. 

While such an arrangement might possibly | 
inspire the confidence of some Trades Associations (I | 
do not believe that it would accord with the views of | 
the public-spirited among them) it is difficult to 
imagine anything less likely to give confidence to the 
public. In putting forward such an idea, I feel | 
that you do a disservice to Trades Associations by | 


Yours faithfully, 
LLEWELLYN H. Barker, M.A., A.M.I.Mech.E. 
2, Cumberland-avenue, 
Cleveleys, Blackpool. 
November 13, 1944. 





Press Toots oF RusBer.—Certain press-tool opera- 


strengthening any impression which may exist, | tions have been facilitated by the employment of tools | 
A two-part article in The Iron | 


that some of them at least do things which they | ™@de of hard rubber. 
would rather were not known. “ | Age, entitled “‘ Designing Rubber Press Tools,” describes 
. ’ | how such tools are used for forming concave, convex and 
Yours faithfully, | reverse flanges, joggles and other difficult shapes. Par- 
C. J. ticulars are taken from the experience of the Eastern 
Aircraft Division, General Motors Corporation, Linden, 
| New Jersey. 


22, Knighton Close, O. GARRARD. | 


Four Oaks, Birmingham. 
November 7, 1944. 


tenance of these small harbours calls for economical 
solution, and this problem would be greatly assisted by 
model study carried out quickly and at moderate cost. 

In advocating a central experiment-station for the 
study of maritime models, I am not forgetting the 
very fine work which has been done at the Universities 
of London, Liverpool, Manchester, and elsewhere, nor 
am I suggesting that these laboratories should be by- 
passed ; but it would seem that so much more of this 
kind of work remains to be done that all are needed, 
and also that a central station with plenty of space 
for testing several models at a time is called for. The 
war has impressed upon us all the immense value of 
research work in engineering. It has also made us 
realise that there is not necessarily a serious time lag 
between the initiation of a piece of work and the pro- 
duction of results, so that we need not shirk research 
on that account; and further, that research can be 
usefully applied not only to the materials of construc- 
tion, but also to its methods. 

The very fine experiments carried out in the wave 
tank at the Imperial College of Science in London by 
Brigadier R. A. Bagnold, O.B.E., R.E., and Dr. White, 
who may be said to have solved by means of models 
the problem of ascertaining the magnitude of the blow 
delivered by a wave of known height on a sea wall, 
suggests that much further useful work in this direc- 
tion remains to be done. Again, a research station 
devoted to maritime work might well investigate the 
possibility of building a type of retaining wall which 
would be cheaper and could be erected more rapidly 
than those which have hitherto been the favourites. 

Consider, for instance, the wall built of interlocking 
steel sheet-piling. The possibilities of this material 
|have by no means been thoroughly probed. It has 
all the many advantages of a pre-fabricated article, in 
that it can be easily transported from factory to site, 
and easily and quickly erected and driven. Its bend- 
ing strength, in proportion to its weight or area, is 
extraordinarily high, and, while it has great power of 
penetration, its disturbance of the ground below dock 
bottom, and consequent reduction of the resistance of 





that ground to forward movement, is less than in any 
other type of wall construction. A well-considered 
| scheme of research might develop methods of using 
| this material which would further increase its reputa- 
| tion for speedy and economical construction. Steel 
sheet-piling has been often shirked from fear of rapid 
corrosion. Here again research may well show a way 
of prolonging its life; for instance, by coating with 
tar, which our own Sea Action Committee found to give 
surprisingly good results. A large number of retaining 
walls of medium height have been built with inter- 
locking steel piling, with a row of ties secured to anchors 
at or near the top of the wall. Considerable economy 
might be effected in some cases by providing anchor 
ties at two levels instead of only one. 

We have read recently of a very interesting use 
| made of this material by our American friends, who 
pee it for the walls of two very large large dry 








* Presidential address to the Institution of Civil Engi- 
| neers, delivered in London on Tuesday, November 7, 1944. 
| Abridged, 
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docks, intended for the construction of fighting ships. 
The larger of the two docks was 51 ft. from quay to 
floor, and the site consisted mostly of a very weak 
mar!. Each wall was formed of two rows of inter- 
locking steel sheet-piling, the distance apart of which 
was less than the height of the wall. The two rows 
were connected by numerous bulkheads of the same 
piling, thus forming a series of cells, which were 
stabilised by filling them with the weak marl which 
had to be excavated between the walls to allow the 
dock floor to be built. These cells of steel piling proved 
sufficiently strong to resist the internal bursting pressure 
of the wet marl inside them, but the whole wall 
began to move forward when an attempt was made to 
fill in behind it with the same unfavourable material. 
Eventually, however, the wall was stabilised by drying 
out the wet marl by means of a perforated tube driven 
into the centre of each cell, from which the water 
was pumped out. The drying process was aided by 
driving round the central drainage-tube a number of 
so called sand piles formed by driving a number of 
steel tubes with loose shoes into the wet marl, thus 
forcing the water into the drainage-tube. The steel 
tubes were withdrawn after driving, having first filled 
them with coarse gravel. This method of stabilising the 
marl was suggested by Dr. Karl von Terzaghi, 
M.Inst.C.E. 

The recent researches in soil mechanics have been a 
godsend to port engineers, particularly in solving their 
problems of heavy foundations and retaining walls. 
We are very grateful to the Building Research Station 
for the work that they have done, not only in the in- 
vestigation of various problems, but also in the prac- 
tical training of young engineers in methods of apply- 
ing the principles of soil mechanics, and otherwise 
making them known. We hope that they will carry 


on and extend this work and that other engineering | 


schools will also preach and practise this fine aid to 
economical design. 

The dock and harbour engineers of the Institution pay 
tribute to the very good work done by Professor C. E. 
Inglis and the Education Committee in remodelling 
the examination syllabus, and in the establishment of 
a Higher National Certificate in Civil Engineering. It 
is to be hoped that this will lead to a closer and more 
life-long contact between the practising engineer and 
the universities and technical schools. Indeed, I 
should like the Institution to set the pace for post- 
graduate work in such schools by awarding diplomas 
in special engineering subjects, for instance, in maritime 
engineering, which would include soil mechanics; the 
design of breakwaters, quay walls, dry docks, jetties, 
and dock gates ; the principles underlying the improve- 
ment and maintenance of river channels and fore- 
shores; and the efficiency of dredging and other 
similar machinery. Such diplomas might induce the 
engineering schools to organise more lectures by ex- 
perts, to be given not only to students but also to 
practising engineers. Many schools have been in the 
habit of arranging such lectures, but the attendance 
has not always been worthy of the occasion. Also, 
further liaison between engineer and school would 
result from the promotion of research work at technical 
colleges in such subjects as concrete and soil mechanics. 
This would admit of local problems being solved without 
having to send staff and samples long distances to 
carry out simple experiments. 

The engineer's task is to conceive a structure which 
will fulfil a certain purpose, and to get it built. This 
brings him into contact with various people, who have 
to share this burden, of whom the most important are 
perhaps the clients, the technical assistants, the con- 
tractors and sub-contractors, the workmen, the people 
who will have to operate the structure when he has 
completed it, and last, but perhaps not least, those 
who will benefit or suffer by its use. The engineer 
has to understand the point of view of each of these 
interested parties, and also (an even more difficult task) 
he has to make them understand his own. Any of 
them (except, perhaps, the client) may or may not be 
under his orders, but whether or not, it is of the greatest 
importance to the success of the work that he should 
have the co-operation and good will of them all. 

This, of course, is to say that an engineer’s work 
involves not only the very interesting technique which 
he learns in the schools and on the works, but also the 
equally interesting human relations which hitherto he 
has learnt more or less by trial and error; but the 
drastic and world-wide changes of which the two great 
wars have been an outcome, are bringing home to us 
the supreme importance of human relations, and to-day 
we are paying far more attention to them than we did. 
The Institution has helped to widen our understanding 
of them by bringing men who had made them a special 
study to come and talk to us about them, and port 
engineers, among others, will recall with the greatest 
pleasure having heard or read Dr. C. 8. Myers’ James 
Forrest Lecture on ‘‘ Psychology as Applied to Engi- 
neering ’’ in 1942,* and also the views expressed at the 





* Jl. Inst. C.E., vol. 17, page 295 (1941-2). 





Conference on Civil Engineers and the Building In- 
dustry in 1942-43. 

As regards the engineer’s relations with contractors, 
it was remarked at the Building Conference that the 
risks undertaken by civil engineering contractors are 
far greater than those undertaken by building con- 
tractors, owing chiefly to the impossibility of fore- 
seeing all the troubles connected with excavation in 
difficult ground—a trouble which is very familiar to 
port engineers. The Institution and the Federation of 
Civil Engineering Contractors have recently been 
engaged on a new set of Standard Conditions of Con- 
tract, and have endeavoured to define in what circum- 
stances, and to what extent, the contractor should be 
relieved of the cost of such unforeseen troubles. The 
same friendly spirit has pervaded the negotiations which 
framed the rules under which the Institution now 
recognises service with a contractor as practical training 
leading to Associate Membership. This recognition is 
long overdue. It will undoubtedly increase the number 
of members who practise as contractors or contractors’ 
agents and engineers, and such increase will be of great 
advantage to all concerned. 

It is interesting to note that at the conference, 
although one or two speakers connected. with trades 
unions decried competitive tendering, the contractors 
themselves showed no fear of the system, and it seems 
likely that, at least in work like dock engineering, 
which appeals strongly to the imagination and resource- 
fulness of contractors, competitive tendering is likely 
to prevail again when war is over and when the supply 
of men, materials, and plant is less restricted. 

As regards relations with workmen, I think it is 
fair to say that in comparison with others the building 
and civil engineering industries stand high in their 
record of good relations between masters and men, and 
this in spite of the facts that the rates of pay have been 
but moderate, the hours fairly long, and the fluctuations 
in employment higher perhaps than in other trades. 
This has, no doubt, been due to several causes. For 
one thing, the work, though often heavy and sometimes 
monotonous, appeals to the worker’s imagination, 
because he can see what he is helping to produce and 
that it is something useful. Moreover, the scene of 
the work and the nature of the work are constantly 
being changed, so that the worker suffers less from 
boredom (which is a very terrible complaint) than 
many other industrialists. Perhaps more important 
still, public works contractors and civil ineers who 
employ workmen have a reputation for being friendly 
with their men. As a result of this spirit of friendliness, 
relations between masters and men are good, and 
relations between employers’ and operatives’ federa- 
tions are also good. 

I began this address by pointing out that the revival 
and expansion of British ports depended upon the 
revival and expansion of foreign trade, and that the 
responsibility for such revival and ex ion lay upon 
industry itself. This means that the responsibility 
must be shouldered by every manufacturing and 
trading concern ; not only by the heads of the concern, 
but also by every employee from top to bottom. This 
makes us ask, ‘“* Where will the men and women who 
take part in industry find the necessary motive power 
to induce each one to contribute his or her share to 
its revival and expansion?” My distinguished pre- 


| decessor, Dr. Anderson, had some very cogent things 


to say about this in his address a year ago, from which 
we gathered that it is largely a religious and psycho- 
logical problem. To some people this is tantamount 
to saying that we can do nothing to solve it; but 
surely this is a mistake. We never allow ourselves to 
say that our engineering problems are insoluble, until 
we have thought of all the forces we can bring to bear, 
and have tried them out to see how they can be best 
applied. This is Research. What are the forces which 
stimulate men and women in industry? We used to 
think that the most important force was the profit 
motive, but we now realise that the desire to exercise 
such attractive qualities as usefulness, efficiency, 
inventiveness, skill, and friendly co-operation, are also 
important motives—perhaps more important than the 
profit motive. 





SILVER PLATING OF ALUMINIUM ALLOYs.—The 
Colonial Alloys Company, Philadelphia, Pennsylvania, 
U.S.A., have developed a process for the electrodeposition 
of silver on to aluminium and aluminium alloys. The 
aluminium is first thoroughly cleaned and, after subjec- 
tion to a passivation treatment, is electroplated in the 
usual manner, the silver being either deposited directly 
or on to a coating of copper, nickel, zinc or cadmium. It 
is stated that the adherence, as indicated by torsion 
tests, is good, and that satisfactory resistance is offered 
to heat. corrosive conditions and weathering influences. 
On account of their high conductivity, silver-plated 
aluminium alloys are considered to be particularly suit- 
able for a number of electrical appliances and other 
applications. 





LABOUR NOTES. 


Ar a conference in Morecambe last week, delegates 
of the National Union of Railwaymen decided to apply 
to the companies for a minimum wage of 4l. 10s. a 
week, with commensurately higher payments for skill 
and responsibility. They also resolved to ask for the 
inclusion of the war period’s increases in the standard 
rates, and to approach the Associated Society of Loco- 
motive Engineers and Firemen and the Railway Clerks’ 
Association with a view to presenting a joint claim. 





Important suggestions regarding the control of labour 
after the end of the war in Europe were given in an 
official statement issued last week by the Trades Union 
Congress. The General Council, it was stated, had 
given very careful consideration to the subject, bearing 
in mind the necessity for continuing munitions produc- 
tion for the war against Japan, and, at the same time, 
satisfying the great demand for consumable goods in 
this country while building up export trade. It is 
recognised by the Council, the statement continued, 
“that in a controlled economy there must be some 
control of labour,” but they are “ entirely opposed to 
the continuation of the compulsory direction of labour 
carrying such penalties as fines and imprisonment.” 





The General Council recognise that some controls 
over labour may be necessary until the conclusion of 
the Japanese war. These controls, it is suggested, 
might consist of (a) compulsory registration of all 
insured persons seeking employment; (5b) a Control 
of Engagement Order—with appeal and advisory 
machinery, making it necessary for employees and 
employers to use employment exchanges in filling 
vacancies—should be introduced with provision for 
the use of trade union machinery for the filling of 
vacancies where desired; (c) to ensure that vital 
industries in which wages and conditions are “ fair,” 
are fully manned, any unemployed worker who unrea- 
sonably refused to accept employment in such an 
industry should be penalised by the loss of unemploy- 
ment benefit, subject to the right of appeal to an 
impartial tribunal. 


“ The General Council,” the official statement con- 
cluded, “* have, therefore, expressed to the Minister of 
Labour and National Service, “their strong opinion 
that the workers in this country will very greatly 
resent the retention by the Government of the power 
of compulsory direction involving the penalties of fines 
and imprisonment, particularly in view of the fact 
that these cannot be equitably imposed on firms.” 





The fact that Merchant Navy officers and men are 
not within the scope of the Reinstatement in Civil 
Employment Act is resented in some quarters as 
implying that their service has been less important 
than that of the armed forces. To dispel that feeling, 
the Ministry of Labour and National Service and the 
Ministry of War Transport issued a statement last 
week. In it they said :—“ It is fully appreciated that 
the Merchant Navy have played a foremost part in 
the war from the very outbreak, and that in very many 
cases they have had to defend their ships against enemy 
attack, but throughout they have remained (as they 
themselves wished) a civilian service working under 
conditions of employment, and receiving civilian rates 
of pay fixed by their own industrial organisation—the 
National Maritime Board—which is fully representative 
of the owners, officers and men.” 





“ The Reinstatement in Civil Employment Act,” the 
joint statement continued, “applies only to those 
who are in the armed forces and those who were 
enrolled in a civil defence force under the National 
Service Acts. These have been in receipt of service 
rates of pay or their equivalent, and, moreover, their 
jobs will necessarily terminate at the end of hostilities. 
Special arrangements had, therefore, to be made to 
ensure that they were, so far as possible, reinstated in 
their old jobs. This problem does not, however, arise 
in the Merchant Navy, and it was not, therefore, 
necessary to make special arrangements for them in 
the Act.” 





In the course of his annual report, issued last week, 
Sir Charles Garrett, Chief Inspector of Factories, says 
that current fashions in women’s hairdressing remained 
about as unfortunate as they could be when so many 
women were working in machine shops. Accidents 
due to women’s hair styles also involved serious checks 
to workmates. In one case, the equivalent of one 
week’s production of a whole shop was lost as a result of 
the indirect effect on the other employees of a serious 
scalping accident. A cap could be a valuable additional 
safeguard which women should be encouraged to adopt, 
but if fencing were needed, it was the machine that 
should be guarded rather than the employee. 
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The quarterly unemployment returns compiled by 


the Ministry of Labour and National Service states 
that at October 16, the number of wholly unemployed, 
exclusive of 18,019 men and 411 women classified as 
unsuitable for ordinary employment, was 79,235, the 
number of temporarily stopped 1,029, and the number 
of those normally in casual empleyment who were idle 
806, the total being 81,070. In mid-July, the figures 
in the three categories were 61,905, 599 and 693. 


The world trade union conference called by the 
British Trades Union Congress, which could not be held 
in June last because of transport difficulties, has now 
been convened for February 6. It is expected to last 
for 10 days. A preparatory committee will meet in 
London on December 4. Mr. Sidney Hillman, Mr. R. J. 
Thomas and Mr. Emil Rieve have been designated by 
Mr. Philip Murray, President of the Congress of Indus- 
trial Organisations, to attend the preliminary meeting 
in London, and the subsequent conference. Mr. Hill- 
man is chairman of the Political Action Committee of 
the C.I.0., and President of the Amalgamated Clothing 
Workers of America. Mr. Thomas is a vice-president 
of the C.1.0. and also of the Workers’ Union, and 
Mr. Rieve, also a vice-president of the C.1.0., represents 
the Textile Workers of America. 


In the House of Commons last week, Mr. 
Minister of Labour and National Service, said in reply 
to a question by Mr. Moelwyn Hughes, Labour member 


for Carmarthen : jenerally I do not propose to 
call any more men born in 1909, or earlier, except 


to meet the demands of the Forces for tradesmen and 
' 


specialists or for other special reasons.” 


Representatives of the Transport and General | 
Workers’ Union and the National Union of General and 
Municipal Workers discussed recently with representa- 
tives of the Shipbuilding Employers’ Federation the 
wages position of certain semi-skilled operatives in the 
shipbuilding industry. These grades are platers’ | 
helpers, working with time-workers; crane drivers ; | 
slingers; stagers and riggers; and red-leaders. The | 
unions pointed out that when standard rates were | 
arrived at in the industry they were fixed only for | 
skilled men, and labourers and the whole range of semi- | 

| 
| 


skilled workmen was left out. 





The unions recognised that in many of the districts 
the rates varied considerably for the classes mentioned. | 
They therefore asked the employers to agree that the | 
grades concerned should be definitely recognised as | 
semi-skilled grades and that their minimum base rate | 
should be 50 per cent. of the difference between the | 
labourer’s rate and the skilled man’s rate. In districts 
where the rates were much higher than the minimum 
now asked for, there should be, the union representatives | 
said, separate district negotiations in order to arrive 
at an agreed rate for a particular district or, in woe 
cases, for particular shipyards. 





The employers informed the union representatives 
that it was not possible to give a definite reply at that 
meeting and asked that the discussion of the proposal 
should be adjourned. In agreeing to an adjournment, | 
the unions suggested that a sub-committee, repre- | 
sentatives of both sides, should meet and deal with the 
grading of occupations such as that of crane men. 





Under the United States’ Servicemen’s Readjust- 
ment Act, passed this year, a Veterans’ Placement | 
Service Board is established, and made responsible | 
for determining matters of policy relating to the ad- 
ministration of the Veterans’ Employment Service | 
(which has been in operation since 1933). The United 
States Employment Service is to assign to each of the | 
States a veterans’ employment representative, who is | 
a veteran himself and, at the time of appointment, a | 
bona fide resident of the State concerned. He will be | 
administratively responsible to the Board for the 
execution of the veterans’ placement policies through | 
the public employment service in the State. 
— | 

It will be the duty of the veterans’ employment | 
representative (a) To be functionally responsible for 
the supervision of the registration of veterans in local | 
employment offices for suitable types of employment 
and for the placement of veterans in employment. 
(6) To assist in securing and maintaining current infor- | 
mation as to the various types of available employment | 
in public works and private industry or businesses. 
(c) To promote the interest of employers in employing 
veterans. (d) To maintain regular contact with 
employers’ and veterans’ organisations with a view 
to keeping employers advised of veterans available for 
employment, and veterans of opportunities for employ- | 
ment. (e) To assist in every possible way in improving 


the working conditions of veterans. 


Bevin, | 


yet in naval shipbuilding. Their principal uses in 
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Fig. 3. 


TECHNICAL DEVELOPMENTS IN 
NAVAL CONSTRUCTION.* 


By Sir Stantey V. Goopaut, K.C.B., O.B.E. 


(Continued from page 375.) 


Puiastics, which have found a wide application in 
many industries, have not been extensively used as 


H.M. ships up to the present have been for electrical 
and wireless components, cabin fittings and general 
decoration, and in smaller quantities for special pur- 
poses. The varieties of plastics used include the | 
Bakelite type in moulded and sheet form ; laminated | 
plastics for bearings, ete.; expanded plastics for 
insulation ; synthetic-glass fibres for such equipment 
as fireproof curtains; Perspex as a substitute for 
glass; and interior paints based on plastics. 

The further development of the use of plastics in 
H.M. ships has been seriously retarded by the war. | 
Many attempts have been made, however, to extend | 
their use, but the materials tested have often failed 
to meet the requirements, which are to some extent | 
special to the naval service. One very important | 
property required of plastics, if they are to be used | 


* The 13th Andrew Laing Memorial Lecture, delivered | 
before the North-East Coast Institution of Engineers and | 


Shipbuilders, Newcastle-on-Tyne, on November 3, 1944. | 
‘eraft are bound to get knocked about. 
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PREFABRICATED PART OF WELDED DESTROYER. 








Fie. 2. Wetpvep Bow or Arrcrart CARRIER. 


Fie. 4. Wetpep SHarr- Bracket. 


extensively in H.M. ships, is that they shall be resistant 
to fire, i.c., they must neither burn nor cause thick 
smoke ; several promising types have had to be re- 
jected on this account. Also, they must be capable 
of withstanding shock. If suitable plastics can be 
produced at reasonable cost, it should be possible to 
find many uses for them in the naval service, as these 


| materials have many interesting properties, the most 


important of which is that they are incorrodible 
They are light in weight and can be made of the clarity 
of glass or coloured in almost any shade, and many of 


| the varieties now produced have considerable strength 


The principal application for plastics is in the moulded 
form, in which large numbers of the same article can 
be produced easily and cheaply ; it follows, therefore. 
that the design of fittings should be standardised as 
far as possible if full advantage is to be taken of plastics 
in the shipbuilding industry. There should also be 
a wide application for plastics in sheet form for minor 
bulkheads, linings, and panelling of furniture. 

The first all-welded British warship, a minesweeper, 
was completed in 1938; this ship has therefore been 
on service more than six years, five of them years of 
war service. She has been employed in some of the 
stormiest seas in the world and must have been in 
close proximity to underwater explosions. Usually a 
small ship on such work develops leaks in oil-fue! 
tanks, but H.M.S. Seagull has been markedly free from 
such troubles; in fact, the ship has passed through 
her exacting experiences with flying colours. Landing 
They have 
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6. Portasie X-Ray APPARATUS. 


afforded an interesting comparison between welding 
and riveting practice, as some are all-riveted, and some 
—sisters in all other respects—are all-welded. One 
advantage of welding has been demonstrated. These 
craft bump and ground, and a certain amount of 
structural damage is the inevitable result. In some 
cases, the riveted joints have been strained and the 
craft have had to be out of action while the leaks were 
repaired ; but in similar cases the welded craft have 
generally remained watertight and, although crinkled, 
have been able to carry on. 

This advantage of welding is illustrated in Fig. 1, 
opposite, which shows the welded fore end of a ship 
that has received severe underwater damage. Note 
how, in spite of the deformation, much of the all- 
welded structure is still watertight. The bulkhead, to 
be seen, had a few minor leaks, but stood up toa journey 
of well over 1,000 miles. 
high as 19 knots while the weather was changing from 
a strong beam wind and moderate sea through a calmer 


DEVELOPMENTS IN NAVAL 


Wetpep Stern FRAME. 


| 


| 


The ship’s speed was as | 


period to a strong wind and moderate sea from a bow | 


bearing. 
reduced to 8} knots for a short time and subsequently 
increased to 14 knots. 

It has been necessary to speed up the application of 
electric welding to warship building in order to increase 
output. The extent to which this has been done will 
be appreciated when I say that, in 27 yards building 
naval vessels, the number of welders has increased 
during the past two years by about 80 per cent. 
work of the Welding Research Council of the Institute 
of Welding has been of the first importance ; 
example, it has been demonstrated that considerable 
economy would be effected by the development of 
new types of electrodes and welding techniques, 
especially the use of larger-gauge electrodes. 

The effect of the extensive adoption of welding on 
shipbuilding technique and practice has been the! 


For the last-named conditions, speed was | wists ¢ 
| it is a difficult matter to detect whether a weld is | piercing operation. 
| thoroughly sound. 


The | 
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subject of a recent paper* by Mr. R. B. Shepheard, 
Chief Ship Surveyor to Lloyd’s Register. Fig. 2, oppo- 
site, which shows the bow of an aircraft carrier, illus- 
trates this technical development in warship building. 
The two largest pre-fabricated parts are outlined. It 
will be readily seen that the work on the upper part, 
if done in situ, would have been extremely difficult ; 
but on the ground it was comparatively simple. Fig. 3, 
shows a pre-fabricated portion of adestroyer, completed 
in the shop and ready to be taken out to the slip. 

Fig. 4, opposite, shows a welded shaft bracket for 








X-Ray Apparatus 1n USE. 


| X-ray tube into position for taking the picture. Another 


trouble arises from exposure to seaside weather. In 
| dealing with these problems, several types of set are 
| being tried, but the ideal for shipyard use has not yet 
| been placed on the market. As a result of experience 
| to date, arrangements are being made for a complete 
re-design, incorporating the most promising features. 
| A radiograph is a simple shadow picture made 
| possible by the fact that steel is translucent to X-rays. 
|A radiograph of a perfect weld looks exactly like a 
| uniformly fogged film, so that it is necessary to provide 
| evidence of radiographic quality by including a test 
| object in the picture. The picture is blurred because 
| of the finite size of the source of X-rays, resulting in the 
| formation of a penumbra. It is also fogged as a result 
| of radiation scattered from the object under investiga- 
| tion. Allowance for these two factors must be made 
| during interpretation of the radiographs. The scrutiny 
|of radiographs is full of pitfalls, therefore, and an 
experienced radiographer is required to interpret them. 
To enable ta | defects to be distinguished from 
| surface markings, the dressing of hand-made welds 
|for radiography has been made a normal routine. 
| Even so, any undercutting that may be present will 
be left as a surface marking. As an example, I include 
| Fig. 8 which at first sight shows defects of the same 
nature ; actually, one defect is slag inclusion and the 
other is undercutting. To ensure that the cause of 
| such markings can be ascertained, stereoscopic expo- 
| sures are made. Three-dimensional viewing of stereo- 
| scopic pairs helps greatly in the recognition of defects. 
| This applies particularly to crack recognition. 
(To be continued.) 





| HOT-TWIST TEST FOR METALS. 


| Iw an article entitled “ A Quantitative Hot Work- 
| ability Test for Metals,” which appeared in a recent 
|issue of The Iron Age, Mr. H. K. Ihrig, describes 


a destroyer. This is slightly heavier than a forged | a hot-twist test devised for assessing the capacity of 
bracket, a disability that was accepted because the | metals for hot-piercing in the production of seamless 
adoption of such a bracket resulted in a reduction in | tubing. Bars, ~ in. in diameter and 22 in. in length, 
time, from order to delivery, of approximately 50 per | are used for the test; they are heated to accurately- 
cent. Incidentally, the cost of the bracket was | controlled temperatures, soaked for $ hour at the 
reduced by 40 per cent. Fig. 5, on this page, shows | test temperature, and subjected, while at this tempera- 
the welded stern frame of a large warship; in this|ture, to rapid uniform twisting. This is continued 
case, the weight reduction was 20 per cent., the reduc- | until failure occurs, the number of twists to produce 
tion in time of manufacture was 50 per cent., and the | failure being taken as the measure of hot-workability. 
cost reduction 40 per cent. | The temperature allowing the maximum number of 
The soundness of a rivet can easily be tested, but | twists is considered to be the optimum one for the 
' The author has conducted tests 
We have instituted radiographic |on 0-22 per cent. carbon steels containing various 
examination for this purpose. Fig. 6, on this page, | percentages of sulphur; 0-18 per cent. carbon and 
shows one type of apparatus that has been used so far, | 0-45 per cent. carbon steels, some of them lead-bear- 
ready to be hoisted on board, and Fig. 7 shows it|ing; 5 per cent. chromium, 0-50 per cent. molyb- 
at work. The rays are being fired from the lower end | denum steels, with and without additions of titanium ; 
of the tube and the film is on the far side of the bulk- | austenitic stainless steels ; ferritic stainless steels ; 
head. Such a set, although reasonably robust con- | nickel, and Monel metal. The correlation of the results 
sidering the essentials of its construction, is a delicate | of the hot-twist test with actual piercing operations 
high-powered piece of apparatus in comparison with | for the production of seamless tubing indicates that 
most shipyard gear. It will be realised from the|the test has proved satisfactory for assessing the 
photographs shown that serious difficulties are in-| optimum conditions for piercing solid rounds. 
volved in bringing the set to the job, and in getting the Modifications in the mill procedure, introduced as a 
“ |result of data obtained from the hot-twist test, it is 
* Trans. N.E.C. Inst., vol. 60 (1943-44); and En-| stated, have not only eased working difficulties but 
GINEERING, Vol. 157, pages 198 and 218 (1944). have improved the quality of the tubes produced. 








_ 398 





ENGINEERING. 





Nov. 17, 1944. 











HYDRO-ELECTRIC DEVELOPMENT 
IN GREAT BRITAIN.* 
By Sm Atexanper Gras, G.B.E., F.R.S. 
(Continued from page 368.) 

As inland water resources, recent investi- 
gations have shown that previous estimates were all 
too low. The Ear! of Airlie, chairman of the North of 
Scotland Hydro-Electric Board, has stated recently 
that the approximate tential average output 
from the area covered by the Board amounts to 6,274 
million units per annum, and that this is still believed 
to be a conservative figure. To this must be added an 
equally conservative figure for the output of the various 
schemes already in operation of 1,230 million units, 
giving a total output from hydro-electric development 
in Scotland of 7,554 million units per annum. 

No estimate of the potential resources of England 
and Wales has been made since 1921, when the Water 
Power Resources Committee put forward a figure of 
377 million units per annum. The corresponding figure 
given by the same authority for Scotland was 1,900 
million units, the greater part of which has since been 
developed. As we have seen, the estimate for Scotland 
was much below the mark, and, as it would seem 
reasonable to suppose that the 1921 estimate of the 
potential power available in England and Wales may 
prove equally low, I think the time has come when a 
new Committee should be set up to review the matter 
in the light of the great changes which have taken 
place during the past two decades. 

On the basis of the figures at present available, we 
have a potential hydro-electric supply in Great Britain 
of not less than 9,541 million units per annum, which 
represents nearly 40 per cent. of all power generated by 
authorised undertakers in Great Britain in 1938. 
Moreover, it represents an annual saving in coal of 
some 6,400,000 tons, based on the pre-war average 
consumption of 14 Ib. per unit, a figure which is 
approaching 1 lb. per unit as new and more efficient 
steam power stations are brought into commission. It 
must not be assumed, however, that this conservation 
of coal will necessarily release further supplies of raw 
material to the chemical industry. This is an assump- 
tion which should be corrected. 

After recovering from the slump of 1929 onwards, 
the increase of electrical output by authorised under- 
takers in this country was such that we may anticipate 
an increment after the war of the order of 2,400 million 
units per annum. Even if hydro-electric development, 
both tidal and inland, proceeds with all speed, we can 
hardly anticipate that the output from these sources 
will be developed at a rate greater than about one- 
quarter of that required to meet the country’s increased 
needs. The question whether coal used in steam 
power stations is, or is not, suitable for use as a raw 
material in chemical industry does not arise, for the 
saving of coal resulting from the utilisation of our water 
power resources is swallowed up three times over, and 
no direct contribution to the raw material requirements 
of industry results. 

Increased production of coal is an obvious solution to 
this problem, but such a solution may neither be possible 
nor wise. It has been estimated that Great Britain 
has sufficient reserves of coal to last for a further six cen- 
turies at the 1938 rate of production. This estimate 
includes all coal to a depth of 4,000 ft. and all seams 
to a minimum thickness of 1 ft. with an allowance of 20 
per cent. loss during mining operations. The compara- 
tive figure for the United States is 100 centuries, and 
for the whole world is at least 60 centuries, though this 
figure for the world must be a very approximate one, 
since the resources of countries like China are so little 
known. I mention these figures in order to emphasise 
the very great importance to our national economy of 
husbanding our comparatively limited supplies of coal. 

I regard as of the highest importance the investiga- 
tions now being carried out by the Fuel Research 
Station under Dr. Parker and outlined by him in his 
address to the Institute of Fuel in December of last 
year. It is from these and other researches into the 
proper utilisation of our indigenous raw materials that 
we may find a solution which will make the fullest use 
of our remaining coal, while at the same time providing 
adequate power, light, heat and hydro-carbons for the 
development of our industries. The many technical 
papers and articles published in recent months show 
the great interest which is being taken in this important 
work. From a perusal of these publications, I am 
relieved to find that I am not alone in my view that 
underground gasification has yet to prove itself, and 
that it can by no means be regarded at the moment as 
the panacea which we are seeking. 

A second factor of importance affecting hydro- 
electric development is that of cost. While the capital 
cost of asteam power station is, in general, low compared 
with that of a hydro-station of equivalent size, it has a 





* The Fifth Hinchley Memorial Lecture, delivered 


before the Institution of Chemical Engineers, London, on 
October 27, 1944, 


Abridged. 








shorter life, and the cost of fuel comprises a large pro- industrial demands in Scotland are to be considerably 


portion of its annual charges as against interest on, and 
repayment of, loans in the case of the hydro-station. 
The cost of coal has risen rapidly during recent years, 
and, as seams get thinner and work is carried to deeper 
levels, I cannot see that coal prices will do other than 
go on increasing. There may be improvements in 
mining technique and equipment, but, as a recent 
White Paper points out, already 69 per cent. of the coal 
produced in Great Britain is machine-mined. More- 
over, mining methods employed in the United States 
are not necessarily suitable for use in our coalfields. 

This increase in the cost of coal more than off-sets 
the increased cost of civil-engineering works, which 
plays so large a part in the development of water 
power, and which should be stabilised once the building 
and civil-engineering industry has been. placed again 
on a peace-time footing. But, while the increased cost 
of construction and the rising cost of coal to some 
degree balance each other, the basic rate of interest on 
borrowed capital has fallen and this hydro- 
electric development in a much more favourable light. 
In addition, steps are now being taken to adjust the 
valuation and rating of water-power installations to a 
basis comparable with that of thermal stations. At 
present, the hydro-electric installation pays something 
like twice the rates of a steam power station of similar 
installed capacity. 

As I have mentioned, the passing of the Electricity 
Act of 1926 has been a further factor in assisting hydro- 
electric development. The co-operation of the Elec- 
tricity Commissioners through all stages of a project, 
and the presence of grid transmission lines, has removed 
to a certain extent the emphasis laid on the source of 
power being immediately adjacent to the consumer. 
The more remote sites can, therefore, be considered, and 
many of these offer prospects of cheap development. 
In the Hydro-Electric Development (Scotland) Act of 


1943, the price to be paid by the Central Electricity | 


Board for power derived from hydro-electric resources 
is ascertained from comparable costs of production at 
the most economical steam power stations. This 
implies that, for a consumer drawing power from areas 
outside that of the North of Scotland Hydro-Electric 
Board, the cost of electrical energy will not be affected 
by supplies derived from this source. The Act also 
calls upon the Hydro-Electric Board to provide supplies 
of electricity required to meet the demands of ordinary 
consumers in such parts of the North of Scotland district 
(including isolated areas) as are outside the areas of 
supply of other authorised undertakers. 

It follows, therefore, that such water-power schemes 
as are developed in the Highlands, taken as a whole, 
must be able to distribute energy to the thinly popu- 
lated areas of Scotland (which can only be done at a 
loss), and to supply power to the Central Electricity 
Board at rates equivalent to those from a mbdern steam 
power station. In addition, the North of Scotland 
Board is left free to offer bulk supplies of power at rates 


which will prove acceptable to industry within their | operating on an increasing scale. 


higher per capita than in England and Wales, it woul 
| appear that 11 per cent. of the total power generate: 
|in Great Britain would fulfil Scottish needs; but, by 
the time that full development of hydro-electric powe: 
in Scotland, as at present envisaged, has been achieved, 
we may anticipate that its output will represent 15 per 
cent., and not 11 per cent., of the total amount gene 
rated. In other words, assuming an even distribution 
of diversified industry, Scotland should be in a position 
to export across the Border bulk supplies of power of 
the order of 2,000 million units per annum, without 
taking into consideration existing steam power station 
and any others which may be constructed in the inte: 
vening period. The Galloway Scheme already makes 
some contribution to the needs of North-West England, 
but even if its whole output were exported in this 
direction, it could only account for about one-tenth 
of the 4 per cent. surplus referred to. Long-distanc: 
transmission, however, is expensive and since our 
industries will have to compete in world markets, w: 
cannot afford to transmit power over great distances 
without seriously considering whether it cannot be 
equally well utilised at or near the place of generation. 

How, then, is the supply of power to be utilised 
which will eventually become available in the High- 
lands? The Highlander is primarily a farmer and a 
fisherman, and to these pursuits are added the so-called 
cottage industries, notably the woollen industry. If 
at first, prejudices exist against mechanisation in house 
and farm, it is unlikely that they will persist inde- 
finitely, and there seems at first sight no reason why 
both land and sea should not be made to yield other 
valuable raw materials for processing in a series: of 
small factories appropriately sited in centres where 
the nucleus of the desired personnel is already available. 

Northern Scotland is richly endowed with facilities 
for landing the harvests of its fishing fleets, and here 
one might expect to have a raw material ready to hand 
for use in canneries and for processing to obtain such 
derivatives as fish-liver oils and the vital products 
obtained from them. Other marine oils of an inferior 
character find applications in industry and these oils 
are frequently hydrogenated and used for edible 
purposes. Unfortunately, industrial developments of 
such a nature are handicapped by the intermittent 
nature of the fishing season and the absence from the 
catch of adequate supplies of fish yielding the higher- 
grade products I have mentioned. Nevertheless, pro- 
vided the collaboration of the inhabitants is forth- 
coming, I do not feel that this possibility should be 
ruled out entirely. 

Considerable interest has been shown in recent years 
in seaweed ucts and a Scottish Seaweed Research 
Association been formed, one of the primary objects 
of which is to ascertain whether sufficient seaweed of 








| 


a suitable kind is available to support a chemical 
industry based on the use of this raw material. Fac- 
tories are already in being in Scotland which are 
Activities embrace 


area of supply. I understand that it may be possible | collection of Irish moss for medicinal purposes, and the 
to produce a tariff which will enable energy to be | manufacture of alginates from laminaria and other 


purchased at a figure round about jd. per unit. This | suitable weeds. 


Industrial applications include such 


would only apply, however, to large blocks of high load- | varied uses as in foodstuffs, in the manufacture of 
factor energy. Doubtless a tariff will be produced | welding electrodes, and in the textile industry. We 


which will apply equally to all consumers taking the 
same demand at the same load factor. 
load-factor purchasers, such as the chemical industry, 
to reach the lower price steps in the sliding-scale tariff, 


| 
| 





shall await with interest the results of the investigations 


To enable high | now afoot. 


Cattle rearing is one of the principal occupations of 
the Highlanders and the character of the country is 


it may be desirable that they should purchase collec- | such that this might well be developed with a view to 
tively through some medium such a: a trading estate. | increased supplies of milk to provide the raw material 
There is a third factor which should not be ignored, | for yet further process industries ; such, for instance, 


and that is national security. This country must 
surely develop her water resources to the full as a 
measure of self-defence, so as to react the more rapidly 
to any temporary loss of outside sources of supply 


is the production of casein, an important raw material 
in the manufacture of cold-water paints and distempers, 
adhesives and cements, and which is used in the glazing 
of paper and in the textile industry. Rennet casein is 


of vital materials such as those produced by the | extensively employed in the manufacture of casein- 
chemical industry. Fortunately, a growing realisa-| formaldehyde plastics, and although its manufacture 
tion that the well-being of the country as a whole is of | reached large proportions overseas, until recently no 
prior importance is replacing the narrow view that the | casein suitable for plastics was produced in this 


use of power derived from water should be restricted 
to local requirements. Although these are matters 
of national policy, normally considered to be outside 
the province of an engineer, they cannot be ignored 
in arriving at a proper assessment of future develop- 
ments, and we can only hope that in a more enlightened 
community the engineer will be called upon to make 
proper provision while the time is available, instead 
of waiting until emergency measures become necessary. 

Having established that the development of water- 
power resources is of paramount national importance, 
let us now examine the effect which this will have upon 
the chemical and allied industries. I will start at the 
principal source of hydro-electric power in the imme- 
diate future, namely, Scotland, and work from the 
Highlands, through England, to South Wales. At the 
last census, about 11 per cent. of the total population 
of Great Britain were domiciled in Scotland. Taking 
the Highlands as being that area covered by the 
Hydro-Electric Development Act, its population repre- 
sented only 2 per cent. of the same total. Unless 


country. 

Parts of the Highlands are very suitable for afforesta- 
tion, and although home-grown timber could not be 
expected to replace to any appreciable extent imported 
supplies for the paper industry, the possibility should 
not be overlooked of utilising this indigenous raw 
material in the production of cellulose and its deriva- 
tives for other purposes. In spite of the dearth of 
inorganic raw materials, there is one, namely sand, of 
very high quality, in the neighbourhood of Lochaline, 
on the Sound of Mull, which might form the basis for 
a glass industry, including optical glass. The industries 
I have mentioned are not, or would not be, large 
consumers of power in the same sense as electrolytic 
and electro-thermal industries; nevertheless, in my 
endeavours to see this matter as a whole, rather than 
piecemeal, I feel that the possibilities to the small user 
should not be overlooked, particularly where these 
might bring prosperity and new interests to the local 
inhabitants. 





(T'o be continued.) 
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MICROSTRUCTURES OF CAST 
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Street E3, as Cast. 
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Fic. 7. Stree, E3, NorRMALISED AND 
TEMPERED. x 50. 
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on the Physical Properties of Steel Castings,”” published | > 


Fic. 8. Steet A3, as Cast. x 500. Fie. 9. Steet A3, ANNEALED. x 500. Fic. 10. Steet A3, NoRMALISED AND 
TEMPERED. x 500. 
INFLUENCE OF MELTING CONDIJ-| Taste VII.—Increase in Mechanical-Test Results after | influence of other factors, because steels with columnar 
TIONS ON STEEL CASTINGS.* A Heat-Treatment. structures give exceedingly good results and also very 
L ; poor results, as do also steels that are structureless. 
By H. T. Prornerog, B.Sc. | Condition. Red. of Area. | Elongation. | Izod Value. As previously indicated, micro-specimens of all the 
(Concluded from page 360.) steels were obtained and examined and photographed 
THE degree of coarseness of the structure, whether | | In- In- In- pe Se aa ay —— = ——— 
columnar or equi-axed, is determined by the rate of | | per “Per” | ee | “Per” “fer” | remarkable similarity in stracture found in all the 
nucleus formation compared with the rate of crystal | | cent. | cent. | cent. | cent. | Ft.-Ib.| cent. steels. Figs. 5, 6 ond 7 relate to B.HF. steel E3 
growth, the rate of nucleus formation, in turn, being | Ascast ..| 31-1 — 23-3 _ 13-5 — 4 ex, BHF , “ie 4 f 
dependent upon many factors, such as turbulence, | Annealed -:| 42-9] 37-0] 29-3] 25-8] 25-0] a5-2 | and Figs. 8, 9 and 10 to B.H.F. steel A3, but, except for 
. e *| Normalised | the varying amounts of pearlite observed in some steels 
presence of solid matter, and temperature. The data|~ and Tem- | «hans, hei igh, h 
obtained in the feestiuetion iedia h h “- 7.01 wee} eae at = e., | Owing to their higher carbon contents, they can 
»tained in the present investigation indicate that the pered 47 53-7 30-5 | 30-9 35-5 | 163-0 | be taken es Fe mtative of any steel The . 
majority of steels cast at temperatures above 1,450) 7 _ Pp . ~ nll 
deg. C. (optical) have a columnar structure, while at | TABLE VIII.—ApprrionaL Data ON THE DEOXIDATION OF THE TROPENAS STEELS. 
least six, also cast above 1,450 deg. C., have an equi- | - , 
axed structure. No steel, however, except one, B12 . Deoxidation : 
(A.E.A.), cast below 1,450 deg. C., shows a columnar Silico- = Ferro- . | Wem 
: Manganese. Sulicon- Manganese. Silicon. . | Of Steel. 
structure. Lb. Manganese. | Lb. Lb. | In Ladle or | Owt. 
An examination of the DT series gives a further | ub. | Converter. | Method. 
indication of the effect of casting temperature. Steels | — : 
DT3, DT4, DT5 and DT6 are from the same melt, | alg 23 23 | 5 | Ladle No. 1 30 
and therefore of the same composition, melted at the | 420 23 23 5 ~ No. 2 30 
same temperature, all other factors also being common A2l 23 23 5 | No. 3 30 
to all four steels. The only variable is the casting | , 4; 4a 110 14 Ladle ree 60 
temperature, DT3, DT4 and DT6 were cast at tem- | E42 34 69 14 ' jn -— 61 
peratures of 1,620 deg., 1,580 deg. and 1,535 deg. C., | E43 - 44 105 14 Converter 10 Ib. aluminium 65 
respectively, and DT6 at 1,500 deg. C. DT6 is the only | , 37 fil a 4 | Converter | No. 1 24 
one of the four with an equi-axed macrostructure ; | L2 39 — — . 2 No. 2 26 
DT1 and DT2 have structures similar to that of DT6 L3 43 — — 2 No. 3 27 
. | | 
and were cast at the same temperature. In this| yw, _ ~ = 4 “4 re | ~ 70 
particular instance the critical casting temperature | w5 |: 72 a 28 14 i | No. 2 68 
with regard to structure is 1,500 deg. C. If the macro- | Wé6 .. 72 28 14 | No. 3 68 
No. 112 i — | 72 | 21 Converter No. 1 48+ 
* Paper entitled “‘ The Influence of Melting Conditions No. 2 iad - — 72 21 “A No. 2 48+ 
No. 55 —_ — 72 | 21 | a No. 3 48+ 


"a 





by authority of the Steel Castings Research Committee, | 


submitted to the Iron and Steel Institute for written | structure has any effect on the mechanical properties, 
it must be so slight as to be readily annulled by the 


discussion. Abridged. 






| centage analysis of steel E3 was as follows :—C, 0-24; 
| Si, 0-38; Mn ,0-81; S, 0-036; P, 0-026; Cr, 0-17; 
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Ni, 0-10; and that of steel A3: C, 0-26; Si, 0-19; 
Mn, 0-84; S, 0-044; P, 0-032; Cr, 0-17; Ni, trace. 
In two or three instances, the as-cast structure showed 
a more or less pronounced Widmannstiitten structure, 
due probably to a difference in the cooling rates. The 
microstructures themselves, however, did not give the 
slightest indication of what to expect in the way of 
mechanical-test results. All the steels were given two 
separate heat treatments, an anneal at 920 deg. C. 
for 2 hours, and a normalising and tempering treat- 
ment consisting of normalising at 880 deg. C. for 
2 hours and air-cooling, followed by tempering at 
640 deg. C. for 2 hours and air-cooling. The actual 
rate of heating was not observed, but it was identical 
for all the steels, which were heat-treated in the form 
of the clover-leaf test bar. 

The results of the tests after heat treatment con- 
firmed what was anticipated, namely, a very slight 
improvement in the yield point and maximum stress 
over the as-cast results and practically no difference 
between the annealed and the normalised and tempered 
steels with regard to these two tests. It is evident 
from Table II, page 358, ante, that the impact value, 
reduction of area and elongation are the properties 
most affected by heat treatment, the elongation not 
being improved to the same extent as the reduction of 
area or the impact value. This is made more evident 
in Table VII, page 399, where the increase in the 
reduction of area, elongation and Izod value on anneal- 
ing and on normalising and tempering has been calcu- 
lated as a percentage increase on the average figure for 
the corresponding as-cast result. Table VII also indi- 
cates that the impaci properties are improved by heat 
treatment to a much greater extent than the reduction 
of area or elongation, and, further, that a greater 
improvement in any property results from a normalising 
and tempering treatment. 

Nine of the steels were made by the basic high- 
frequency . nine by the basic electric arc, nine 
by the aci gy stp yet three by the acid electric 
arc, three by acid open-hearth and fifteen in the 
Tropenas converter. Comparing the 18 basic steels 
with the 30 acid steels, there was practically no differ- 
ence in the mechanical-test results except with regard 
to the reduction of area and impact value. The basic 
steels had a slight superiority only with respect to the 
impact strength. This applies to all conditions of the 
steel. It was a t from a close study of the data 
that, with one or two noticeable exceptions, the Izod 
figures for the Tropenas steels were more or less con- 
sistently low, but even so the above generalisation still 





holds when the results of the Tropenas steels are 
excluded from the acid-steel group. Any statement 
regarding the relative merits of individual processes 
in the acid group would be at least tentative. The 
number of heats in two instances is only three and in 
the other two instances nine and fifteen. As previously 
mentioned, however, with only one exception, the 
impact values of the Tropenas steels are consistently 
low in the as-cast condition and even in the annealed or 
normalised and tempered conditions are greatly inferior 
to the acid high-frequency steels. 

During the course of the investigation the supplier | 
of T.C. steels Al9, A20 and A21 intimated that the | 
low Izod figures for these steels were due to the fact | 
that the deoxidation methods decided upon for the 
—— of the investigation were not suitable to | 

ropenas steels, because of their unique method of | 
conversion from pig iron to steel. T.C. steels EAI, 
EA2 and EA3 were therefore made according to the 
usual methods as practised in this particular works. 
Steels EAl and EA2 show no improvement over the 
A series with regard to the Izod value, but steel EA3 
gave an exceptionally high impact value. Table VIII, 
page 399, indicates the difference in deoxidation tech- 
nique between steels of the A and EA series; other 
Tropenas steels are included for comparison. Apart 
from the different materials used for the deoxidation of 
the A and EA steels, the only notable departure from 
the other steels in these two series is in the case of EA3, 
for which deoxidation was carried out in the vessel and 
not in the ladle. That the improvement is entirely due 
to this fact is extremely unlikely, since all the other 
Tropenas steels were deoxidised in the vessel and gave 
inferior impact values. 





Tae INSTITUTE OF THE PLasTics INDUsTRY.—The 
next meeting of the London and District Section of the 
Institute of the Plastics Industry will be held at 6.30 p.m., 





on Tuesday, November 28, at the Waldorf Hotel, Ald- 
wych, London, W.C.2. A paper on the subject of “ Heat 
Utilisation in the Moulding Shop” will be given by | 
Dr. A. C. Dunningham, chairman of the Fuel Efficiency 
Committee of the British Plastics Federation. Copies | 
of the paper are available to members on application to | 
the honorary secretary, Mr. H. F. Judd, 18, Danson-road, | 
Bexleyheath, Kent. Non-members of the Institute 


desirous of attending the meeting should apply to the 
secretary for tickets of admissiou. 
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ELECTRICAL APPARATUS. 


559,973. Light-Operated Switch. Venner Time Switches, 
Limited, of New Malden, and R. G. W. Norrish, F.R.S., 
of Cambridge. (3 Figs.) September 15, 1942.—The inven- 
tion is an electric switch operated by changes of light 
intensity. Certain materials when submitted to the 
action of light have some of their characteristics changed 
so that should they be contained in a closed vessel a 
change of pressure wiH be produced in the vessel. 
Examples of such materials are nitrogen peroxide 
(NO,), and nitrosyl chloride (NOC]). When light is 
cat off from such materials, the original pressure is 
restored. The switch comprises a tubular body 1 formed 
with an outwardly extending flange near its upper end 
and closed at its lower end in an airtight manner by a 
base of insulating material in which are mounted elec- 
trical contact pins. The upper end of the tubular body 1, 
above the flange is slotted diametrically to take the lower 
end of a partition 6 upon which the essential parts of 
the apparatus are mounted. These parts are enclosed 
in an airtight domed envelope 7 of glass, which has a 
flanged lower end that is pressed firmly on to a sealing 
ring 8 of rubber accommodated in an annular groove 
formed in the upper face of the flange on the body. 
The flange of the envelope is clamped in place through 
the intermediary of a felt and a clamping ring 10. On 
the front face of the partition 6, arranged centrally, 
is a hollow closed vessel 12, of glass, which is filled 
with nitrosyl chloride. The vessel 12 is formed with 
@ main curved central portion, which is of crescent 
shape in elevation but of comparatively small cross 
section relative to its length, and an upper tapered 





extension 12a and lower tubular extension 12), both of 
which are rectilinear and disposed with their longitudinal 
axes constituting extensions of the opposite ends of a 
line joining the ends of the curved axis of the main 
portion 12 of the hollow closed vessel. The lower 
tubular extension 12) is utilised to attach the vessel 
12 to the partition 6. On the tapered extension 12a of 
the vessel 12 is cemented a similarly tapered tubular 
metal member 15 carrying at its upper end an electrical 
contact 16 to co-operate with two opposed electrical 
contacts 17 and 18 between which it is located. The 
contact 17 is mounted on the upper end of a cranked 
strip 19 which is secured at its lower end to a terminal 
block fitted on the front face of the partition 6, the 


contact 18 being similarly mounted by a strip 21 and | 


terminal block. The setting of the contacts 17 and 18 
relative to the movable contact 16 carried by the ex- 
tension 12a of the hollow closed vessel is effected by 
means of adjustment devices. Also mounted on the 
front face of the partition 6 is a terminal block 41 to 
which is attached one end of a light flexible electric 
lead 42 which is secured at its other end to the tubular 
metal member 15. In the operation of the apparatus, 
when the vessel 12, 12a, 126, is submitted to light a 





pressure is generated within it which causes the curve 
portion 12 to tend to straighten and in doing so it moves 
the member 15 to carry the contact 16 into engagemont 
with the contact 18. Through the electrical circuit 
arrangements, this causes other contacts to be separated 
and the supply of current to the load to be interrupted, 
When light is excluded from the vessel 12, 12a, 12», 
reverse action takes place, namely, pressure within the 
vessel decreases, the curved portion 12 of the vessej 
returns to its normal curvature and the member 15 moves 
in the opposite direction thereby connecting the cont acts 
16 and 17 and causing the load to be supplied with 
current once again. Thus the apparatus described may 
be employed to switch on a lamp when darkness super- 
venes. The intensity of the light reaching the vessel) 
containing the light-sensitive material may be varie! or 
increased by the use of mirrors, reflecting surfaces or 
lenses. (Accepted March 14, 1944.) 


MOTOR VEHICLES. 


560,445. Change-Speed Gearbox. M. O. Harper, 
Limited, of Guildford, and G. M. Harper, of Guildford. 
(3 Figs.) January 12, 1943.—The invention is a change- 
speed gearbox for motor vehicles. The gearbox has a 
rectangular box-shaped housing within which is mounted 
a first gear wheel 2 secured to the main drive shaft and 
constantly in mesh with the larger gear wheel 4, of a 
pair of integrally connected gears 4, 6 mounted on a 
lay shaft, the smaller gear wheel 6 of this pair being 
arranged to be engaged by a second gear wheel 7, which 
is splined on the output shaft when a speed-reduction 
| is required from main drive to output shaft. The latter 
| is in line with the main drive shaft anf the second gear 
wheel 7 may be displaced along the splined portion of the 

output shaft to disengage it from the smaller gear whee! 6 
| and bring axially extending projections 2a formed on the 
first gear wheel 2 into driving engagement with com- 
plementary recesses 7a formed in the second gear wheel 7. 
| Displacement of the second gear wheel 7 is effected by 

means of a fork 9 which is engaged in a circumferential 
groove formed in the hub of the wheel and is secured 
| on a rod 11, which can slide longitudinally and is mounted 


| parallel with the output shaft with its one end passing 
| through the front wall of the housing. This end of the 
| rod 11 carries a cranked arm 12, which extends laterally 

and rearwardly to terminate, alongside a side wall of the 
| housing, in a ring 12a having its flat faces located in 
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| Planes parallel with that containing the upper edges of 
| the housing. The latter is closed by a top cover which 
is held down by studs engaging the housing and is pro- 
vided at its front edge, on the side at which the cranked 
arm 12 is located, with a pivoted gear-change lever 15. 
which can be rocked about a horizontal pivot in a 
fore-and-aft direction. The lever has an extension 15a 
below its pivot, which terminates in a spherical end 
155 and is of such length that this end engages in the 
aperture of the ring end 12a and the depth of the 
latter, together with the degree of penetration of the 
spherical end into it, are such that the parts remain 
in effective engagement throughout the operative travel 
of the gear-change lever 15. When it is desired to 





| Femove the top cover of the gearbox the studs holding 


the cover are removed and it is lifted off the housing, the 

| spherical end 15) of the gear-change lever extension 15a 
lifting out of the ring 12a on the cranked arm 12 secured 
to the operating rod 11 at the same time. In the same 
way, replacement of the top cover involves no difficulty, 
since it is only necessary to dispose the lever 15 in such 
a way that its spherical end 155 will drop into the 
ring 12a on the cranked arm as the cover is put into 
position. The gear lever 15 will then be in the correct 
position in relation to the setting of the gears within 
the housing without any special manipulation being 
necessary. (Accepted April 4, 1944.) 
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A CHINA FLAGSHIP.* 


By Enerneer Captain Epoar C. SMITH, 
O.B.E., R.N. 


(Concluded from page 363.) 


Tue end of the year 1899 found the Barfleur again 
at Hong Kong, where Admiral Fitzgerald and Cap- 
tain Colville gave place to Admiral Bruce and Cap- 
tain Warrender ; and in the early part of 1900 we 
again visited the more important ports in Japan, 
little thinking that in a few months we should be 
taking part in military operations. Accounts of the 
conditions in China during 1898-1901 and the Navy’s 
share in the suppression of the Boxer Rising are to 








be found in the memoirs of Admirals King-Hall, 
Fitzgerald, Seymour and Percy Scott, and other 
books, while the work of the Barfleur’s contingent 
was described by our gunnery instructor, H. Harper, 
in a little volume entitled The Handy Man in China, 
published in Hong Kong. The rising was purely 
anti-foreign, the patriots who staged it calling them- 
* selves I-ho-chiian, that is, ‘‘ the patriotic harmony 
fists’; hence the name “ Boxer.” Observers had 
foretold some such upheaval, but it was the repre- 
sentations of our ambassador at Peking, Sir Claude 
Macdonald, which led first to the sending of marines 
to guard the Legations and then, in June, to the 
international expedition. 
Ships of many nations had assembled off the 
mouth of the Peiho and, on June 10, Admiral Sey- 





* Previous articles in this series appeared on pages 63, 
303, 433 and 461 of the preceding volume of Enar- 





NEERING and on pages 23, 201 and 301 of this volume. 


mour landed at Tongku, opposite the Taku forts, 
with a brigade of some 1,900 officers and men 
drawn from ships of the British, Russian, German, 
French, United States, Japanese, Italian and Aus- 
trian navies. The expedition proceeded without 
delay by rail to Tientsin and thence to Lang 
Fang, about half way between Tientsin and Peking, 
where, on June 11, the force was attacked and 
halted. That same day, about 120 officers and men 
from the Barfleur, under Commander Beatty, were 
sent to reinforce the guards at Tientsin. It was 
this party I accompanied. For the first time, I 
buckled on a pair of Service gaiters and carried a 
revolver. Seeking glory at the cannon’s mouth had 
never been among my dreams, but it was all in the 
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day’s work, and in the next six weeks I experienced | 


Tientsin was relieved on June 23, and three days 
later Admiral Seymour’s brigade, with its many 
wounded, was rescued from its precarious position 
in Hsiku arsenal, where it had taken refuge. From 
that time, reinforcements began to arrive in con- 
siderable numbers, the control into military 
hands, and on July 14, after a stiff fight, the walled 
city of Tientsin, which had proved one of our great- 
est troubles, was taken. For most of us from the 
Barfleur, our campaigning was nearly over and within 
a fortnight we were back on board again. We had 
had the misfortune to lose Midshipmen Donaldson 
and Esdaile and several men, whose names can be 
seen on the Barfleur memorial erected near Chatham 
|station. The Legations at Peking, it may be 
added, were relieved on August 14. 














Fie. 10. SxketcnH Map oF TIeEnTsIN. 


all the excitements, hazards, discomforts and beast- 
liness of war. 

Our arrival in Tientsin was opportune, for the 
military situation worsened rapidly. Held up by 
the opposition of both Boxers and Imperial troops, 
Admiral Seymour’s force had to retreat; and, at 
one time, this force, the Legations in Peking, and 
the Tientsin foreign concessions were all beleaguered, 
each with its communications by river, rail and 
road cut, while the forts at Taku were still in 
Chinese hands. There were some anxious moments, 
for the Chinese outnumbered the international 
forces many times, and on Tientsin Station one day 
I heard Captain E. H. Baily of the Aurora—the 
John Bull of the party—remark that we seemed in 
as tight a corner as some of our troops were in during 
the Indian Mutiny. That disasters did not overtake 
us was perhaps due more to divided councils among 
the Chinese authorities than to anything else. 





The Taku forts, however, were taken on June 17, 


My own small share in the proceedings had at 
least the charm of variety and partook of nothing 
of the drill ground and barracks. At first, I was 
employed at the railway station and, had the 
Chinese not torn up the track and destroyed both 
buildings and rolling stock by gunfire, my labours 
might have been of some value. Our travelling 
water tank was never finished, the armoured train 
never started, but I learned, among other things, 
that all rails are not suitable for big American 
engines. More in my line than locomotives was 
the stern-wheeler we captured at the taking of the 
native city. In between the railway engineering 
and the marine engineering periods, | became map 
maker. When Admiral Seymour set out for Peking, 
apparently not a single officer had a map of the 
district and when, on its retreat, the force reached 
Hsiku arsenal it learnt for the first time that such 
a place existed! One day, a Chinese map was 
placed in my hands and I was asked to make a 





copy for the Commander-in-Chief. This I did on 
the table in the godown, or warehouse, in which 
we then messed and slept. Where I got my mate- | 
rials from, I have no idea. 

The Admiral’s copy completed, I then made a} 
sketch for myself and this, reproduced in Fig. 10, on | 
page 401, may be of interest as showing the Tientsin | 
district as it was half a century ago. On it will | 
be found the Peiho River, Tientsin city, the Chinese | 
forts, the railway and station, the foreign con- | 
cessions, and the high earthen wall enclosing the | 
whole. On the wall to the south can be seen 
the position of our artillery, the 4-in. guns from the | 
Phoenix and Algerine and the 12-pounders from the | 
Terrible, one of them at least marked “ Ladysmith | 
to Peking.’’ These guns had not long been added | 
to our defences, which in the early days could boast | 
of nothing better than the ship’s 9-pdr. muzzle | 
loading field guns which were no match at all for | 
the Krupp guns of the Chinese. 

Of all the scenes imprinted on my mind in 
Tientsin, one of the most vivid was that of the 
native city after its capture. Passing through the 
great gates, blown in by the Japanese, one found 
oneself in narrow streets filled with debris and dead 
and wounded Chinese. Amidst all the confusion, 
natives were hurrying hither and thither, some 
carrying silks and embroideries, which they had 
stolen from their fellow citizens. Some of the stuff 
was thrown at us in their haste to be off. Where 
stealing ends and looting begins, it is hard to say : 
“ Looting,” wrote Admiral Seymour, “is the 
legalised robbery of war; very few souls are noble | 
enough to resist the temptation.”” Tientsin was | 
certainly well looted and the Barfleur’s steamboat 
took a party up the river to secure a share for us. | 
A somewhat half-hearted order was issued that we | 
were not to retain any treasure; but, as we were | 
shown two finely carved jade peaches which it was 
proposed to send to Queen Victoria, it was evident 
that the ethics of looting were in a state of flux. 

A couple of months later Peking and the For- 
bidden City were subject to the same treatment as 
Tientsin, and the Germans then carried off the old 
astronomical instruments which had probably been 
constructed by the early Jesuit missionaries who 
first made the Chinese acquainted with the dis- 
coveries of the west. But in the scramble I don’t 
suppose the Germans were then worse than any 
others. I seem to remember reading that those 
instruments were afterwards returned. Looting, 
organised and unorganised, was the order of the 
day, but it did not need any particularly keen 
power of observation to see that its effect on 
soldierly discipline was not beneficial. 

There were several other Assistant Engineers and 
Engineers taking part in the operations around 
Tientsin and Taku, one of these being the senior of 
the Centurion, Engineer G. H. Cockey, now Engineer 
Rear-Admiral. G. H. Bromwich, D.S.O., O.B.E., 
who accompanied Admiral Seymour’s force, took 
the place of a marine officer who was killed. His 
engineering skill was shown in Tientsin by the tem- 
porary mountings for the 4-in. guns. 
Engineer A. E. Cossey, of the Aurora, who, as an 
engineer-commander, went down in the Hampshire, 
kept the Tientsin Gas Works going ; while Assistant 
Engineer R. L. Kilpatrick of the Centurion did a 
fine piece of work by taking one of the ship’s 
generating sets ashore and erecting it on a truck 
for use with an armoured train. Then, after the 
burning of the truck, he took the set back to the 
ship, rewound the armature and brought the set 
into use again. Of the work done by engineer 
officers at Taku and Tongku I cannot speak, but it 
seemed a remarkable thing to me that, while there 
were promotions in every other branch, there were 
none in the engineering branch. Long ago, however, 
I came to the conclusion, rightly or wrongly, that 
the responsibility for this rested with the Engineer- 
ing Department at the Admiralty, and not with the 
high officers under whom we served. 

After the hurry and scurry of campaigning, life 
aboard the Barfleur, anchored miles out from Taku 
with nothing much to do, seemed at first a bit 
monotonous, but one soon got into one’s stride 
again. It had been one of my tasks to attempt to 








improve the midshipmen’s knowledge of machinery 
by “taking them” for an hour a week. None of 
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them evinced much interest in the subject, which 
was not surprising. One Sunday afternoon, while 
on watch at sea, I was astonished to see half a dozen 
of them descend the engine-room ladder. They had 
been sent for by the Captain and had been ques- 
tioned about, among other things, the expansion of 
|steam. Their knowledge not having reached the 
|standard expected, they were dismissed with the 
|remark: ‘‘ The damned apathy of you midshipmen 
annoys me ; go and keep the afternoon watch.” So 
| down the six trooped, and, as I had nothing for them 
to do, they soon found sleeping places which served 
as well as the gun-room settees. Besides my 
official instruction, I had an optional class for stokers 
lto whom I talked of combustion, oxygen and 
hydrogen. 

There being still some time and energy left, on 
the way up from Hong Kong, early in 1900, I sug- 
| gested to our senior C.E.R.A., John Smith, a man 
| of sterling character, that perhaps the formation of a 
literary and scientific or debating society might help 
to pass the long evenings at Weihaiwei. The sug- 


| ges 


SSS ee 





CHINA FLAGSHIP. 








Resvutts oF SHootr witnh TELEscopic SIGHTs. 


passages so that the sides looked like oak panelling. 
This noble work hardly completed, there was a 
change in the regime; the graining was regarded 
with disfavour and the passages were soon resplen- 
dent in coatings of a new colour—this time squashed 
strawberry. It seemed a great waste of time and 
money; but not of public money, for then the 
cost of much of the paint for ships came out of 
certain officers’ pockets. 

To return to the Society: from my letters, | 
gather that it flourished till the end of 1900, when 
it met with an untimely end. On Christmas Day, 
at Hong Kong, after most of the good things had 
been eaten and the messes cleared up, the officer 
of the day went the rounds. Finding some meats 
left on one of the tables, he tactlessly ordered them 
to be thrown out of the port. He himself owned a 
fine Chinese bell, which was hanging amidships 
| near the ship’s bell. During the night, the Chinese 
| bell disappeared and on the hook from which it had 
hung, was a slip of paper inscribed “ Tit for Tat.” 
| This was bad enough, but, at the same time, some 


tion caught on and in due course the “ H.M.S. | of the 4-7-in. gun sights were thrown overboard ; 
Assistant | Barfleur Mutual Improvement Society came into | not a nice thing to happen in any ship, much less 


| existence, with the chaplain, the Rev. G. M. Tich- /@ flagship. All leave was stopped, inquiries were 
‘borne, as President, and with its main and sub-/| made, the culprits identified and the bell and the 


| committees, its rules and its programme. 


Several | gun sights recovered. 


Unfortunately for our 


officers joined the Society and contributed to its | excellent society, one of those implicated had been 


| success. 


For the weekly meetings, we had the large | on the committee, and this seemed to indicate to 


| steering-engine flat, for which the first commission | some of our superiors that there was something 
| had made wooden gratings to cover the whole steel | subversive about those gatherings in the steering 
| deck, the gratings being used only on inspection | flat. The padre was sent for and told that the 
| days, after which they were carefully stacked and | society was to cease ; so we disposed of our books, 


|lashed. Our programme included readings from 
| Shakespeare, Dickens and George Eliot, talks on 


on. 
One of the lectures was on “‘ Paints and Colours,” 
and was by Painter George Eames, a first-class man 
at his job. In the ship, two fore and aft ammuni- 
tion passages ran between the upper parts of the 


guns and gave access to the upper bunkers. 


white, for I remember an interview with the com- 








Sea Power and China, electrical experiments, and so | exaspera 


|wound up our affairs and silence reigned in the 
| compartment. How exactly the foolish act of an 
ted hot-headed young seaman could be 
|connected with listening to the stories of Brutus, * 
|Silas Marner and Mrs. Bardell was beyond my 
|comprehension. Before me lies the prospectus of 
|the society, bearing the names of the chaplain, 
Lieut. R. S. Williams, Surgeon J. F. Hall, Lieut. 


engine and boiler rooms and the side bunkers.|H. G. B. Armstrong, R.M.L.I., C.P.O. F. Plant, 
They were used for supplying charges to the 4-7-in. Sergt. C. J. Challess, E.R.A. W. Richards, John 
What | Smith and others, with whom I passed some pleasant 
the original colour was, I cannot recall ; probably | hours. 


The mention of the 4-7-in. gun sights recalls 


mander about marks that the stokers had made.| my association with an exceptional character, 
At great labour, Eames and his mates painted, | Hubert Lynes, our gunnery lieutenant in 1901 ; 
grained and varnished the whole length of the! and also the great improvement in the Barfleur’s 
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gunnery. Whatever is said of the Navy in the 
Victorian era, no one claims that it could shoot. 
All books of reminiscences bear this out; if the 
indexes contain any reference at all to shooting and 
guns, it is ten to one that the weapons mentioned 
will be those used for bringing down pheasant, 
woodecock and pig. Firing the ship’s guns was 
considered more or less of a nuisance, and was to 
be avoided as long as possible. No Admiral thought 
of witnessing target practice ; inspection reports 
said nothing about gunnery efficiency; and, on 
occasions, the gunnery lieutenant became the 
executive officer's No. | Enemy. When I saw the 
5-in. guns of the Fearless fired in 1895, the target 
was made of a triangle of planks, three upright 
poles, and a length of red bunting. No records of 
the shoot were made ; distance, speed and deflec- 
tion were of little account; and it was a matter 
of relief when the target could be hoisted aboard 
uninjured ; and the ships’ paintwork be restored to 
its former beauty. 

As all the world knows—or knew— it was Admiral 
Sir Percy Scott who, against incredible opposition, 
changed all this; and it was his presence on the 
China station that led to the Barfleur being the 
first ship in the Navy to adopt the methods worked 
out by Scott when he was captain, first of the 
Seylla and then of the Terrible. Some of the 


story is told in his book, Fifty Years in the Royal | 


Navy, the cover of which bears his arms with the 
motto “* Aim Straight.” How Captain Warrender 


was won over to the new methods, I can’t say ; | noseki, and the lovely Inland Sea, stayed a few days | 


but, sending for me, he showed me a drawing and 
asked if I could make the gear. There was no 
difficulty about it; what was wanted were fittings 
to enable a telescope to be fixed to a sight—a thing 
which had been done 50 years before and shown at 
the Great Exhibition. The manufacture of the 
parts set the ball rolling and, with the adoption of 
the telescopic sights, and Scott’s methods of teach- 
ing men to load and lay their guns, enthusiasm in 
the gunnery department rose high. 

Then came the great test, when the ship put 
to sea to do her prize firing off Weihaiwei. At 
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naturalists and in the tribute to him in The Ibis 
for April, 1943, it was said that, by his death, 
ornithology had suffered a grievous loss. 

By the middle of 1901, there was an air of 
expectancy in the ship. The Centurion had gone 
home and everyone was wanting to know when 
we should be relieved. Three years abroad in one 
ship is long enough for anyone. On April 20, 
I had been promoted to the rank of Engineer on 
the permanent list, and it looked as if I might 
become the “senior ”’ of the ship, which I did in 
September, in succession to Wallace Wright. At 
last we got our sailing orders, and, two days before 
we left Weihaiwei, on September 11 the Barfleur 
played a combined cricket team from the Glory, 
Talbot, Terrible and Aurora. The scores were : 
Barfleur, 244 ; and our opponents, 96. Of the 244, 
I had the luck to make 146, and after the match 
Commander Hickley said to me, ** Smith, you ought 
to go to the Britannia.’’ Such an appointment no 
perusal of Navy Lists would have led me to hope 
for, but the suggestion bore fruit. 

As we steamed away from the anchorage to the 
strains of “ Rolling Home to Merry England,” 
which we couldn’t hear in the engine room, and set 
course for the shores of Japan, we took with us two 
Korean cattle, a present from the Emperor to King 
Edward VII. They behaved themselves quite well, 
and their evening constitutional round the upper 
deck was the occasion for many humorous sallies. 
The ship passed again through the Straits of Shimo- 





ie Kobe and Yokohama, and then proceeded to 
|Hong Kong. For the voyage home, by special 
| dispensation, Admiral Bruce had the companionship 
|of Lady Bruce, and she, the services of her maid. 
|Our passage was far pleasanter than that in the 
Blenheim, and we finally reached Plymouth Sound 
|in time to hear the Old Year rung out and the 
New Yearrungin. The ship paid off on January 22 ; 
|on January 28, I was married ; in March, at Devon- 
| port, the King presented many of the officers of 
| the China Squadron with the China Medal, many 
|having the Relief of Peking clasp; and, after a 
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The Efficient Use of Fuel: A Text-Book on Fuels and 
Their Efficient Utilisation, for the Use of Students and 
Technical Men in Industry. Prepared under the 
direction of the Education Sub-Committee of the Fuel 
Efficiency Committee of the Ministry of Fuel and 
Power. London: H.M. Stationery Office. [Price 
12s. 6d. net.) 

Tue title on the back of this volume might easily 
be misleading as to the nature of its contents, for 
the scope of the book is so ambitious that matters 
bearing directly on economy in the use of fuel are 
almost submerged by information of a general 
nature. Its 800 pages are divided into 34 chapters, 
mainly independent of each other, with three 
appendices and over 300 illustrations. The list of 
its contributors contains the names of 111 indi- 
viduals and 15 trade or other associations, apart 
from the 14 members of the Education Sub-Com- 
mittee of the Fuel Efficiency Committee of the 
Ministry of Fuel and Power. Furthermore, every 
single chapter has been submitted for approval to 
panels of experts in the particular subjects under 
review. By this means, innocuousness has been 
secured at the risk of eliminating more positive 
virtues, for only the commonplaces of technical 
knowledge can be expected to receive the unanimous 
assent of panels of experts, even though it may be 
assumed that the latter are all free from any com- 
mercial or academic bias. 

The book is of such a length and deals with so 
| wide a variety of subjects that it is difficult to 
|give much more than a general impression of its 
| nature in a-notice of reasonable length. It may be 
| most useful, therefore, to review it from the point 
|of view of an owner or operator, who might be 
| tempted to acquire it in the expectation of learning 
|something that would help him to increase the 
| efficiency of his plant. Would such a man really 
|need information about the origin and nature of 
| coal, or be assisted in any way by reproductions of 
| photographs, on art paper, of laboratory samples 
| of coke ? Would he want to be told that “ The 











the conclusion of the firing, the Barfleur signalled | very enjoyable spell of leave, through the repre- | purpose of a steam boiler, or more correctly a steam 


the Terrible : 


“We have done splendidly—159 | sentation of Captains Warrender and Beatty, and | generator, is to produce steam under pressure from 


rounds 114 hits. This is nearly three times our | Commander Hickley, | was appointed to Dartmouth | the raw materials, fuel, water and air,” or to be 
score of last year. We owe our success to your | for the charge of the machinery of the gunboat | given illustrations of innumerable kinds of boilers, 


instruction, and thank you.” Sir George Warrender 
had offered monetary rewards; 5s. a hit, I think 


| Racer and for the instruction of Cadets. 
| Before saying goodbye to the Barfleur, I feel I 


| all sprinkled with labels so that he could not mistake 
| the firebars for the smoke stack? Yet if, by any 


it was. Admiral Scott says that he paid out 20/.,| ought to say something of the engine-room staff, | chance, he wanted information on such a practical 
though my recollection is that it was 281; which, | through whose admirable work the ship ran so well. | question as, for example, the setting of a Lancashire 


however, the captain could easily afford. 
the shoot, Lynes had a diagram of the targets made 
and hung up where all could see. The diagram was 
photographed, and Fig. 11, opposite, has been 
prepared from my copy. 


|did in 1914-1918, or are doing in the present war, 
but I feel sure that the Barfleur would have given 
a good account of herself. I have referred already 
'to Chief E.R.A. Smith and E.R.A. Richards. 





After | We did not do the amount of steaming that ships | boiler, he would not find a word about it in the 


| whole volume. Again, were he engaged in the 
| metallurgical or glass industries, would his existing 
| knowledge be increased by a lot of sketchy undi- 
mensioned drawings of the types of furnaces used 


Hubert Lynes was born on November 27, 1874, | Among the others were E.R.A. Telford, a clever | in those industries ? Would he be likely to turn 


and entered the Navy in 1887. As a sub-lieutenant | coppersmith ; Brazier, a good man on the main | to the book for an explanation of entropy, and if he 
he gained three firsts, and he came to the Barfleur | engines ; and Kibbey, who looked after the dynamos | did, would he understand it any better by being 
direct from Whale Island, being then 26 years of jand, following the example set by the Centurion, | told that ‘“‘ Whenever heat is added to a fluid there 
age. He afterwards served in the Naval Ordnance | fewound one of our armatures. The stokers were | is a decrease in the concentration of heat in the 
Department, was experimental officer in the Excel- jalso a good lot; there were exceptions, such as | heated substance, or an increase in the spread or 
lent, and at one time or another commanded the | John Jannaway, whom the Captain, instead of | dilution of the heat energy ’’? This seems to mean, 
gunboat Cadmus, the yacht Enchantress, the cruiser | punishing, turned over to me to see if I could | if it means anything, that if a thing is only made 
Penelope, and the battleship Warspite. In 1917-18, | Play the part of a Court missionary. Of the chief | hot enough it will eventually contain no heat at all ! 
he was Commodore at Dunkirk, first under Admiral | 8tokers, on whom we all relied, there was Lewis, a The properties of steam are, moreover, presented 
Bacon, and then under Admiral Keyes. He retired | quiet, refined, man, who seldom, if ever, left the | vastly better in the ordinary text-books, and if 
as a captain in 1919, being promoted to rear-admiral | Ship ; John Hunter, an excellent storekeeper and | steam tables are thought necessary in a book 
in 1922. He served again in the present war, and | # maker of rugs ; and Gaskill, a great character. | nominally concerned with the efficient use of fuel, 
died at a naval hospital in Wales on November 10,| Very early in the Blenheim at Sunday divisions | surely it would have been expected that the Callen- 
1942, when not far short of 68. | I handed Gaskill the list of names to muster the dar Tables would be given in an official publication 
The Navy has had many fine gunnery officers, |men with. ‘ You'd better give that to Hunter, | rather than the American Tables of Keenan and 
but no ornithologist equal to Lynes. From a boy, | sir,” he said. “* He’s a better scollard than me.” | Keyes, which differ from those adopted as standard 
bird life was his great love. He chased and studied Scollard or no scollard, Gaskill was invaluable. . He | in this country by just sufficient to cause annoyance 
birds everywhere, on the hills of Weihaiwei, on the | was a master of men, came to know the ship from | to the user. : 
banks of the Yangtze, and during expeditions to | stem to stern, and, moreover, possessed a fund of |  Ifall superfluous descriptive matter, easy generali- 
Morocco, Darfur, Tunisia, Abyssinia, Kashmir,| humour. He had served in the Blake in North | ties and recommendations to do the obvious are left 
and East, Central and West Africa. When I met} America and had coxed the stokers’ cutters’ grew | out of consideration, and the reader neglects as 
him for the second time, he had just come to Hong | to victory. In best bib and tucker, the crew were | well the sections dealing with such matters as the 
Kong from the Yangtze in the Cadmus, aboard | dined in the ward room. Gaskill, sitting next to! flow of fluids, heat transmission, etc., for which he 
which he had 800 bird skins. In 1916, when the | the Chief, faced with an array of forks, knives and | would do far better to consult the appropriate 
stern of the Penelope was torpedoed, he lost, he | glasses, steered his way through the function by | text-books, the residue which really bears on the 
said, “‘ Every single bird note and writing I ever | following his senior officer's motions and making | efficient use of fuel is not very imposing. To take, 
had made, including the half-done China paper, and | the best use of his opportunities to increase the | for example, the chapter which deals with the 
all my notes, all my bird logs, sketches, etc., except | mess share of the wine account. Born amidst | important subject of “The Purification of Feed 
the Sudan notebooks, which are at home.” He | circumstances other than those which surrounded | Water’; this consists of 15 pages, or less than 
took his loss philosophically. With ample means | his infancy, Gaskill might well have become another | 2 per cent. of the whole book. It contains a list 
to pursue his hobby, he was generous to other |“ Uncle Bill.” ‘of all the tests which are recommended to be 
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varried out daily on the hard and softened water, | 
but not a word of instruction about how the tests 
should be made. For all the information he is given, 
the reader might suppose that hardness tests were 
conducted with a Brinell hardness tester. Even 
the simple alkalinity tests necessary for controlling | 
the dosage of the ordinary lime and soda softener | 
are not mentioned. Such routine operations seem | 
to be considered beyond the capacity of the “ stu- | something must be done with the full co-operation make excellent engineers, and many of the othe 
dents and technical men” for whom the book is| of the industry and the academic friends must be | gToup are too “rough” and narrow to take the 





shops can rise to the top. He may or may not 
obtain an academic training, but nowadays he 
generally graduates through the evening school 
NEER AND HIS TRAINING. and possibly a university. Very few reach these 
By 8S. H. Srenrox. | heights, however, and the higher posts are still 

‘ |more often filled by young men with influence o 
(Concluded from page 384.) money behind them. The system is not to be con- 


Ir is not too late to do something, but that _demned completely. Many of these favoured men 


written, because “the treatment of feed water is | top positions. 
primarily a matter for a chemist.” 
supposed, nevertheless, to be chemist enough to 
understand the chapter on refractories, with such 
things as an alumina-silica phase diagram, and also to 
be interested in the temperatures at which «-tridy- 
mite changes to £,-tridymite, and that again to f,-tri- 
dymite, and so on, until §-cristobalite is reached. 
The chapter on “ The Analysis of Solid Fuel” 


fills a bare three pages, and six lines only suffice | 


to explain how the calorific value of coal is deter- 
mined. Surely condensation could hardly be carried 
farther! The most useful information in this chapter 
is the code number of the British Standard Specifica- 
tion which deals with the subject. “‘ Oil and its 
Utilisation * are dismissed in a chapter of 13 pages, 
three of which are taken up with analyses of natural 
gas, and elementary information about distillation 
and cracking processes. As many as 15 pages out 
of the 800 in the book are lavished on “ Boiler 
Efficiency and Testing.” Although it is admitted 
that it is preferable to base tests on the gross_.calorific 
value of the fuel, as recommended by the Heat 
Engine Trials Committee of the Engineering Insti- 
tutions, the examples given are based on the lower 
calorific value. It is regrettable that this question 
should have been re-opened, for the only advantage 
that can be claimed for the L.C.V. is that it makes 
the efficiency figures look better, while it has the 
serious practical drawbacks of necessitating an 
ultimate chemical analysis of the fuel to determine 
the hydrogen content, thereby introducing another 
source of error. 

Other chapters dealing with subjects that might 
be expected to figure in a book of this kind are those 
on “* The Chemical Principles of Combustion and 
Gasification’ (11 pages); “‘ Heating Effects in 
Combustion and Gasification’ (17 pages); and 
‘Combustion in Practice’’ (27 pages), which 
together account for about 7 per cent. of the volume. 
Of their kind, they are quite good; although the 
subject-matter of the first two will be found in 
scores of existing books, and nowhere more clearly 
and usefully presented than in the little handbook 
on Combustion published by Messrs. Babcock and 
Wilcox. The best of the three chapters is that on 
‘“* Combustion in Practice.” It is mainly concerned 
with matters of direct interest to those who wish 
to get the most out of their fuel. The simple 
graphical method of determining flue-gas losses, 
which is illustrated, is, we think, not generally 
known. Users ought to have been warned, however, 
that the estimation of excess oxygen, on which it 
ultimately depends, will only be true if there is no 
CO present ; so that, unless this is known to be 
the case, the method is unreliable. Furthermore, 
it might have been pointed out that, when con- 
structing the diagram, there is no need for an 
ultimate analysis of the fuel for calculating the 
maximum theoretical CO, for that particular fuel. 
This maximum can be obtained from the formula 
21 x CO, 
21— 0,’ 
taneous Orsat test figures, 
present. 


in which the CO, and O, are simul- 


taken when no CO is 








AsLIn CONFERENCE, 1944.—The Conference of the 


Association of Special Libraries and Information Bureaux, | 


which had to be postponed in September, is to be 
held on Saturday and Sunday, December 9 and 10, at the 
rooms of the Royal Society, London, W.1. The opening 
uldress will be given by the President, Frederic 
Kenyon, G.B.E., K.C.B., on “* Organised Knowledge in 
the World of the Future.” A symposium on “ The 
Empire Contribution to the Flow of World Information,” 
and a discussion on the status and education of special 
librarians and information officers, have been arranged 
and several shorter papers will be presented. 


Sir 


The reader is | 


kept in the background. The following are some 
of the major points in need of settlement. 
Mechanical engineering makes no organised 
attempt to attract suitable men. Trade apprentices 
are still forthcoming, but the best boys go to the 
| secondary schools and acquire the academic touch. 
The best of these drift to teaching, and it does 
not take a large drift to rob industry of the very 
| men it needs most as leaven for the mass. 
| Middle-class boys with some money behind them 
aim at some recognised profession where they can 
be reasonably sure of promotion and _ financial 
success. Parents inquire about engineering and 
| find that it demands a long apprenticeship ; perhaps 
three years at college ; some special experience in 
the drawing office; say, a total of (3 + 3+ 3) 
| years, bringing the boy to about the age of 25. 


Then he will be ready to take a paid job. The} 


parent makes a few calculations and comparisons, 
and then is told that the paid job may be as a 
draughtsman at some 3/. a week, and the prospects 
“all depend on the boy.” Naturally, the boy is 
sent elsewhere and engineering may lose a good 
man. 


Engineers may still send their sons into the shops, | 


but usually there is a job ready for the son to step 
into by the time he reaches 25. The general result 
is that engineering, as a trade, is fed by boys who 
intend to remain tradesmen, and the supply has 


been creamed. Engineering as a profession is fed 


by boys who can get preferential treatment later on. | 


The normal professional supply is artificially side- 
tracked into occupations more widely recognised as 
‘* professions." The national loss from this restric- 
tion of recruits is probably very serious. 

So long as the boy is content to work at the 
trade, his promotion is reasonable; but it is the 
professional side of engineering that is really under 
discussion. The best apprentices can attend evening 
courses and get their Ordinary and Higher National 
Certificates by about the age of 21. They are then 
sufficiently equipped to tackle almost all the 
“theory”’ likely to arise in everyday design. 
If these boys have push and character, they can 
go far, and often they rise to the very highest 
positions. Among them are some of the finest men 
in the country. What, however, is generally 
expected of them ? That they will work as draughts- 
men for years and be quite satisfied with a gradual 
rise to, perhaps, 5/. a week or, if they are very 
fortunate, 101. a week at the age of 35. Is it any 
wonder that they sometimes complain when they 
see the salaries earned by professional men of much 
lower intellectual standard ? 

At the top of this class may be put the boys who 
finish their training by a day course leading to a 
degree. Some of these are probably the best men 
the country could have for developing the industry. 
What does industry do forthem ? Nothing. Many 
|are driven out of industry to teaching; and, 
though they are often most welcome recruits to 


that side of the work, their departure is frequently a | 


serious loss to the nation. Others are forced into 
side lines and find increased income by selling oil, 
engineering accessories, or silk stockings. The 
blame for this waste of ability belongs to the in- 
dustry. 

If the justice of this accusation is questioned, it 


trained in the workshop and with enough grit to 
work through evening classes to the university, 
who returned to their firms armed with the extra 
glamour of a good degree. Did the firm appreciate 
this little bit of something extra? Probably not. 
The degree men had frittered away their time on 
the academic side, and hence must work for even 


Further | @ lower rate than the men who had the good sense 


particulars regarding the meeting can be obtained from | to stay all the time in the same office. 


the Aslib Office, 31, Museum-street, London, W.C.1. 


As already mentioned, a boy coming through the 


is easy to find examples of young engineers, fully | 


There is, however, one most important point 
jto be kept in mind. If the industry wants to 
attract the right sort of material into it, steps 
|must be taken to provide the attraction. If th: 
| industry has really considered the matter and con 
cluded that the top positions can be filled by *‘ sons 
|and nephews ”’ and a sprinkling of * rankers,” and 
| that the typical sons of professional men are not 
| wanted, then the responsibility is on the industry 
| Actually, the industry just muddles along and no 
|organised steps are taken to attract young men 
| from the professional classes. Parents make in 
quiries and send their sons elsewhere. Som 
| brilliant boys earn promotion, but they are often 
| content to wait and the low salary, compared with 
some professions, does not jar. 

Even in the industry, the commercial side is often 
| grossly over-rewarded by comparison with the purely 
| technical side. It is not suggested that a crafts 
| man with no organising ability should be necessarily 
put above the man who can bring in orders. It is, 
however, definitely suggested that a combination 
of skill, knowledge and scientific training does not 
prevent a man from being an administrator and 
organiser. At present, such men do not get a fair 
chance unless they have influence. The good 
technical man is becoming rather tired of being 
treated as something inferior to the man who 
knows nothing of the real job in hand. 

There is hope. Once a few men of the fully-trained 
type take charge, they will in turn appoint fully 
trained younger men. Jobs will then be forth 
coming, and good youngsters will take up mech 
anical engineering. Unfortunately, this may take 
a couple of generations and, in the meantime, the 
nation may have lost the services of men who 
have forsaken mechanical engineering for the 
simpler but more lucrative professions. 

Where do the present bursaries fit into the scheme? 
If a boy gets his degree in engineering after two 
years at the university, being then still under 19, 
what is his next step? How does he complete his 
training ? How does he get his first job? The 
reply is quite obvious. They do not fit in at all. 
A two-year training at a college is in itself almost 
completely useless. It must be supplemented by 
some form of general practical training. and then 
by some special knowledge of some special branch. 
The bursars are told that they must get some 
training in their vacation ; but training costs money, 
and engineering firms are not charitable associations. 

Let it be granted that this training has been 
obtained and, after the degree, another two years of 
general training. The bursar is then about 22 
and may have some special line in view. Lacking 
influence, he may have to work up through the 
drawing office, or go to sea, or work on in the shops, 
but he is in competition with men who have spent 
years at the game and who have, in many cases, 
ample mathematics for all normal purposes. 

He may try to get into some form of research ; 
but engineering research usually needs engineering 
experience also. If he hopes to get into some of 
the “ high-brow’”’ branches, he will need much 
higher academic qualifications than two years at 
college. Moreover, it would be better in that case 
| to have a degree in mathematics or physics. Again, 
he is baulked. Those in charge of the scheme may 
| have some solution, but it will need to be something 
more definite than a mere instruction that he must 
get a job. 

In mechanical engineering, most of the positions 
are based on routine work and will be held by men 
brought up in the industry. A small number need 
some mathematical ability combined with routine 
knowledge. A still smaller number need more 
mathematics and a deep and long experience of 
engineering. There is no place in the industry for 


| 
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a man whose chief qualification is a two-year degree 
taken at the age of 19—unless he is prepared for a 
long additional training at nominal wages, leading 
to a low salary at somewhere between 25 and 30 
years of age. Even that may not mature if luck 
is bad. 

What can be done to help young men who want 
to get into the professional side of mechanical 
engineering ? Nothing can be done satisfactorily 
without the active co-operation of the industry. 
With this co-operation, however, much could be 
done. The recent increase in research makes it 
more than ever important that the link between 
research and industry shall be strengthened. There 
is a great need for men who know the industry and 
who know also how to make use of research. It is 
these men who should be encouraged, increased, and 
trained by every possible means. Scholarships 
are probably not enough, but might be a good 
start. It is important that no scholarship in engi- 
neering should be given to a schoolboy straight from 
school. Roughly, the scheme should be a guarantee 
that money will be forthcoming in order to over- 
come any financial barriers for the boy who shows 
promise. Boys leaving school at 17 or 18 should 
yo to the workshop, and, if they earn advancement, 
both by examinations and other reports, they 
should pass gradually forward to part-time and full- 
time courses carrying the degree. At certain stages, 
it should be clearly recognised that these boys are 


THE FULL-SIZE PHOTOGRAPHIC 
LAYOUT OF AIRCRAFT PARTS. 


Tue photographs reproduced in Figs. 1 to 4, on page 
410, illustrate an interesting development in the full- 
size reproduction of layouts for aircraft parts, the 
scheme having been worked out by Messrs. Handley 
Page, Limited, London. The process is analogous to 
the long-established practice in the shipyard of enlarg- 
ing small-scale design drawings to full size by chalk 
lines on the floor of the moulding loft, from which 
lay-out wooden templates for the frame makers are 
prepared. The photographic method is, however, both 
more rapid and more accurate than the chalk-line 
method, and, assuming that the original full-size draw- 
ings are correct, there is practically no chance of error 
creeping in from individual incapacity or carelessness ; 
in other words, the process has been effectively mechan- 
ised. Messrs. Handley Page, Limited, after examination 
of the numerous methods employed in the United States 
and Canada for the reproduction of duplicate templates 
for the use of sub-contractors to the aircraft industry, 
decided upon the photographic method as being one 
which provides a high degree of flexibility and, following 
careful design and experiment, the firm now has the 
complete installation in use. 

The installation involves the introduction of a lay-out 
section functioning as a clearing department between 
the design office and the works. A view of this section 
is given in Fig. 1. It consists of a large room, having 
a floor area of approximately 7,500 sq. ft., and is 
situated above the photographic section. As will be 
obvious from the illustration, special attention has been 

paid to lighting, both by daylight and artificial light. 








squaring, trimming and drilling, as mentioned above, 
are then scratch-brushed all over one surface to provide 
satisfactory adhesion for the lacquer. The sheets thus 
| prepared are removed to the paint room and are there 
| given four sprayed coats of a thinned cellulose lacquer 
of a duck-egg green colour, the layers being rubbed 
| down with fine emery between each application and the 
result being a surface comparable with polished marble. 
| The finished sheets are then transferred by lift to the 
| layout section on the floor above. A transporting 
trolley is seen on the right in Fig. 2. In order to give 
a clear black line and to avoid graphite dust and waste 
of time from sharpening lead pencils, Messrs. Handley 
| Page have developed a simple point of silver solder, 
the point fitting into a pencil holder or compasses. The 
| lines made on the cellulose surface are thin and 
| clear, and satisfactory for photographic purposes with- 
out requiring to be “ inked-in.” Erasures can be easily 
made with ordinary hard rubber. The ventilating 
|system of the layout room ensures a reasonably 
| dust-free atmosphere, which is maintained at between 
| 65 deg. and 70 deg. F. The draughtsmen store their 
| instruments in chests of drawers, each drawer having a 
portable tray for individual use on the tables, the 
top section of the chest being arranged for the storage 
of splines, trammel beams, etc. 

The finished layout sheets are photographed by a 
Lanston Monotype template camera, of which two 
| views are given in Figs. 3 and 4. The camera proper 
| is situated in the partition wall between the camera 
room shown in Fig. 3 and the projection room seen in 
Fig. 4, though it is not attached in any way to the wall, 
but is suspended by springs from a heavy tubular beam 
which extends from one room to the other, and is, 





not aiming at becoming tradesmen, and their | The latter consists of rows of twin fluorescent tubes | itself, suspended at each end from frames consisting 


training should be arranged to give them special 
privileges, such as are sometimes granted to 
* special ” apprentices. The satisfactory completion 
of the course should virtually guarantee a start at a 
reasonable salary and a chance of promotion. 
Unless some such scheme is started, many good 

will not enter mechanical engineering. They will 
go to the secondary schools, public schools, or some 
other schools where they can remain till they are 
17 or 18. They will pass sweetly along to the 


universities, and, at the age of 21, will return to} 


the schools as thoroughly nice teachers. Among 
them, engineers may have been lost; if some 
had spent a year in the shops and then gone over to 
teaching, they and the nation would have gained. 
Above all things, the scheme should recognise that, 
at present, the main stumbling block is that many 


good men do not get a chance to show their ability | 


on the technical side. Pay goes to the loud-voiced, 
to the self-confident, to the salesman, to the men 
with influence behind them. 
competent, man is often overlooked because his 
help is only occasionally needed and because his 
boss may not know how to appreciate it. 








ENGINEERING TRAINING ESTABLISHMENT, ROYAL 
INDIAN NaVy.—A new training establishment for the 
Engineering Branch of the Royal Indian Navy is being 
established at Poona, The establishment, which will 
be named H.M.LS. Shivaji, is to contain a ship's engine 


room, complete with two sets of turbines, propeller shafts | 
The establishment will accommo- | 


and bridge controls. 

date 700 trainees. 
SOUTHERN RHODESIA MINING COMMISs10N.—The decline 

in the gold output of Southern Rhodesia is causing concern 


in the Colony and the Government have appointed a| 


commission to investigate the various problems facing 
the, mining industry. 


Frankel, M.A., Ph.D., D.Sc., and the other members are 


Mr. H. R. Hill, B.Sc., M.Inst.M.M., Mr. W. Gemmell, 
Mr. B. W. Durham, M.Inst.M.M., and Mr. P. H. G. 
Owen, A.1.M.M. 


Tue Late Mr. J. P. Evitis.—We note with regret the 


death of Mr. John Percy Ellis, which occurred, in Bir- | 


mingham, after a short illness on November 1. Mr. Ellis, 
who was 44 years of age, was manager of the Steel Con- 
duit Works of The General Electric Company, Limited, 
Witton, Birmingham. Mr. Ellis entered the works of 
the company as an apprentice in 1917, and, except for a 
period of eight months, remained with the firm through- 
out his life, a total of 26 years. At the conclusion of his 
pupilage, he joined the estimating department at the 
Witton works and subsequently took up the post of 
engineer at the firm’s Dublin branch. After four years’ 
service in that capacity he returned to Witton and 
was appointed personal assistant to Sir Harry 
Railing, who was, at that time, director and general 
manager of the Witton works. In September, 1940, he 


was made manager of the Steel Conduit Works and con- 
tinned to occupy this position for the remainder of hislife. 


The quiet, really | 


The chairman is Professor 8S. H. | 


| housed in reflectors and suspended from the ceiling, the 

distance between the rows being about 8 ft. The work 

is done on steel layout tables of the standard design of 
| the Society of British Aircraft Constructors, Limited. 
| These tables can be grouped as required, and a number 
|of alternative assemblies are thus available ranging 

from a single table to a group providing an area of 
| 80 ft. by 12 ft. Neglecting for the moment the material 
|on which the full-size drawing is done, it may be said 
| that this material is usually supplied to the layout 
| section in sheets of 8 ft. by 4 ft., each sheet being 
squared and trimmed accurately in a special jig and 
drilled for the holding-down dowel pins. All the 
sheets are thus interchangeable and are screwed down 
by the pins to the table. They are ruled over their 
entire area with a grid of lines 12 in. apart at right 
angles. These lines provide bases for measurement, 
and, in general, nothing more than a 6-in. graduated 
rule is required for further dimensions. Naturally, the 
use of large surfaces sometimes involves the adoption 
| of unconventional attitudes, as will be seen from the 
| two draughtsmen at the extreme right of Fig. 1. 

The layout section is supplied in the first instance 
with preliminary design data from which all basic 
contours can be laid out and accurately faired. It 
will be obvious to all with drawing office experience 
| that laying out at full size has definite advantages over 
scale drawings; for example, it is easy to see if a 
particular rivet or bolt is accessible; “fouls” 
| readily discovered, and better contours of curved 


parts can be obtained than by drawing to a small | 


| seale. Such laying out is, moreover, done once and for 
all as regards structural assemblies, whether for 
prototype or quantity production. Half sections only 
of symmetrical contours need be drawn, since it is a 
simple matter to reproduce, photographically, accurate 
‘“‘ mirror” images to match up. When the main layout 
has been completed, photographic reproductions to a 
scale of one-quarter full size are made and supplied 
to the design drawing office. They can be scaled very 
accurately for further detailed design and from them 
sub-assembly drawings are prepared without the neces- 
sity of detailing individual parts separately (except 
machined parts), and it is from these drawings that 
complete full-size layouts are made. All fouls and 
| dimensional errors are corrected and recorded in special 
| log books passing between the design drawing office and 
|the layout section. The final full-size layouts are 
checked and then passed to the photographic repro- 
duction section for storage in the racks seen in Fig. 2. 
|The layout section has more than a single function ; 
| it is used not only for layout in the correct sense of the 
| term, but to furnish full-size contours of details from 
which templates can be cut directly after photographic 
transference to appropriate material. 

At this point, it is necessary to refer to the material 
on which the layouts are drawn. No form of paper 
is admissible, since variations of temperature and 
humidity result in distortion. For the master layouts, 
half-hard aluminium (L. 16, 168.W.G.) is used, and, 
when treated with a thin coating of cellulose lacquer, 
is found to provide a satisfactory drawing surface 
and one which is sufficiently soft to enable ordinary 
compass needles to be used for centres of circles, radii, 
ete. The 8-ft. by 4-ft. standard 8.B.A.C. sheets are 





generally received in a good flat condition and, after 





are | 


| of cross-beams supported by vertical columns. One 
|set of suspension springs can be discerned in the 
| upper part of Fig. 3 near the front column. A second 
| set is arranged about the middle of the beam, two of 
| the supporting columns of which are visible in the back- 
|ground. A pair of similar columns for the support of 
the other end of the beam can be seen on the right in Fig. 
|4. Apart from the camera body, the beam carries two 
other parts, namely, a box containing the lighting 
| equipment for use in projection, which can be identified 
| on the right in Fig. 3, as a plain rectangular box with a 
| white electrical plug near the top; and a screen, on 
which are carried the drawings to be photographed or 
the sensitised sheets on which an image is to be pro- 
| jected, this screen being prominent in Fig. 4. Both the 
| light box and the screen are suspended from carriages 
| which run on bar rails supported by the tubular beam. 
The whole assemply of light box, camera and screen is, 
therefore, arranged as a single “ floating” unit so that 
shocks do not alter the relative position of the com- 
| ponent parts. The light box can, of course, be run out 
| of the way for access to the plate-holder at the back of 
| the camera, and the screen can be traversed to or from 
| the camera lens as required, this movement being con- 
| trolled by push-button and a vernier adjustment being 
| provided. The camera, which is of the bellows type, as 
shown in Fig. 4, has appropriate adjustments, as has 
| also the plate holder. 
Two points should be explained in connection with 
| Fig. 4. The rather complex arrangement of lines seen 
on the back of the screen are really suction pipes 
| led to the face of the screen in such positions that a 
| wide variety of sizes of sheet can be held in place by 
| using the appropriate group of pipes, the layout draw- 
| ings or sensitised sheets, as the case may be, being held 
| in place by the formation of a partial vacuum behind 
| them. The structures seen at the extreme left are one pair 
| of the four reflectors for the arc lights used to illuminate 
| the layout drawings when they are being photographed, 
| the illumination being assisted by the portable screens 
| seen in front of the camera on each side. The full-size 
| sheets having been put in place on the screen and held 
thereon, are photographed to quarter size (an 8-ft. by 
4-ft. sheet being reduced to 2 ft. by 1 ft.) on a sensitised 
| glass plate in the normal manner, a more or less con- 
| ventional plate holder being used and the light box, of 
| course, not being used. The converse operation is per- 
| formed when it is desired to have a full-size reproduc- 
tion of the drawing for shop purposes. The sheets on 
| which these reproductions are made are sensitised and, 
| the negative referred to above having been placed in a 
frathe at the back of the camera, the light box is run 
up to it and the light switched on, when an image of 
|the drawing is projected on to the sensitised sheet. 
|The projection light at present in use consists of 
mercury-vapour lamps. 
| The positions of the drawing, lens, and plate are all 
carefully noted when a layout drawing is being photo- 
| graphed, so that, by replacing the various parts in the 
same positions when a reproduction is being made, 
| the copy obtained is identical with the original. Any 
|number of such exact reproductions can be supplied 
|to different departments or sub-contractors at short 
notice. The negative is, of course, carefully stored for 
future use, but even should it be broken the original 
drawing would still be available. Incidentally, the 
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plied by the layout section to the design drawing office, 
are printed on thin metal sheet, by direct ¢ontact 
printing, from the negative. Apart from complete 


drawings, any number of exact reproductions of parti- | 
cular details or sub-assemblies can be supplied on any | 


desired material for templates or jigs, or on the actual 
aircraft material in the case of prototypes, or on wood 
for “ mock-ups.” The utility of the photographic 
method does not, however, end here. The size of the 
reproduction can be either increased or decreased by 
adjusting the distance between the screen and the 
lens. Reproductions of increased size are useful when 
oversize dimensions are wanted ; 
the case of drop-hammer die contours in which all 
dimensions must be increased to allow for the shrinkage 
of the forged part on cooling. Reduced size repro- 
ductions are likely to be useful for making wind-tunnel 
models. Apart from these advantages, the photo- 
graphic method ensures that every basic contour is 
established once and for all, so that there is no waste 
of time in repeating contour dimensions or the varia- 
tions which may come to light when parts from different 
sources are compared. 

With reference to the sensitising of the sheets used, it 
must be made clear that the method of preparation of the 
sheets on which the layout drawings are prepared is not 
the same as for those on which the reproductions 
are made. The latter may be of aluminium, steel, or 
of non-metallic material, depending on the purpose 
for which the reproductions are wanted; reduced 
copies of the basic layout may be required for the design 
drawing office, or full-size copies which are cut into 
actual templates or jigs. In any case, the sheets are 
given an undercoating of cellulose lacquer and are 
then taken to the laminating room, which is a dark 
room, where they are sensitised by the application of 
Kodak mat transfer film. The film is supplied in rolls, 
which are mounted in a frame that can be traversed 
over the surface of the sheet to be sensitised. This 
surface is first brushed over with a solution which 
softens the cellulose undercoating to ensure proper 
adhesion of the cellulose layer which forms the vehicle 
for the sensitising film. The roller holding the film is 
then traversed mechanically and under pressure over 
the prepared sheet, the transfer being firmly and evenly 
applied over the whole surface. The sheet thus pre- 
pared is now transported to another dark room for 
curing in an appropriate atmosphere and, after a short 
period in that room, is ready to be taken to the pro- 
jection room and placed in position on the suction 
sereen. The final operation before the exposure of the 
sensitised sheet is to strip off the paper, which originally 
carried the film, from the sheet, this being a very easy 
operation and leaving the light-sensitive film 
intact. 

After exposure, the sheet is carried into the process 
room, where it is developed and fixed in much the 
same way as a bromide print. Both these operations 
are carried out with the plate held vertically in 
narrow deep tanks sunk into the floor and having a 
lining of a special rubber. There are three of these 
tanks, parallel to one another, and close together, the 
middle one of the three containing water in which the 
sheets are rinsed after both developing and fixing. The 
processing operations seem to be less tedious than is 
the case with ordinary photographic materials, this 
being explained by the thinness of the sensitised film. 
The processing room contains also a large rocking 
developing tray for alternative use and trays and sinks 
for the smaller sheets. The large sheets, in general, are 
readily handled manually, but when they are very 
heavy, 48 may be the case when thick material is 
involved, they are handled by an electrically-operated 
overhead travelling crane. The sheets, after fixing, 
are dried and are then ready for delivery to the shops. 
The glass negatives are processed in a separate room. 
There is also a second camera room for making photo- 
stat reproductions, an inspection room, a laboratory, 
ete. All these rooms are conveniently grouped under 
the large layout drawing office, and corridors affording 
easy access and fitted with light traps are provided. 

The whole installation is well arranged, and Messrs. 
Handley Page, Limited, may be complimented on the 
results achieved. The company has been represented 
on the Sub-Committee of the Society of British Aircraft 
Constructors specialising in this subject and has kept 
that organisation informed of all developments in 
actual practice for the benefit of the aircraft industry 
in general. F 








FuEL LUNCHEON CLUB.—The next meeting of members 
of the Fuel Luncheon Club will take place at the Con- 
naught Rooms, Great Queen-street, Kingsway, London, 
W.C.2, at 12.40 for 1 p.m., on Wednesday, November 29. 
The after-luncheon address will be given by Mr. P. C. 
Pope, his subject being ““ Why the Fuel Technologist is 
Essential." The secretary of the Club is Mr. R. T. Rees. 


30, Bramham-gardens, London, S.W.5. 
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AIR-COMPRESSING PLANT FOR 
AIR-BLAST CIRCUIT BREAKERS. 


THE compact air-compressing plant illustrated on 
this page is designed and manufactured by Messrs. 
Cooke and Ferguson, Limited, Victoria-street, Open- 
shaw, Manchester, 11, for use with air-blast circuit- 
breaker equipment, which the firm also manufacture. 
This type of circuit breaker requires a constant supply 
of clean dry compressed air, the pressure of which may 
now have to be as high as 600 lb. per square inch in 
some cases. Developments in air-blast switchgear for 
extra high-tension application, that is, from 132 kV 
upwards, indicate, however, that even higher pressures 
may eventually be necessary. The particular plant 
shown in the illustration does not require to be run at a 
higher pressure than 300 Ib. per square inch, at which 
pressure it is capable of delivering 13-5 cub. ft. of free 
air per minute, each of the two compressors it embodies 
delivering half this amount, and each functioning as a 
stand-by to the other. As will be evident, the plant is 
mounted on a wheeled base of welded steel, the trolley 
thus provided giving ready portability. Carried on 
stools on the base is a horizontal air receiver having a 
volume of 10 cub. ft., and spanning this are two tables 
carrying the compressors and their driving motors, one 
on each side of a vertical combined air filter and 
dryer. 

The compressors are of the two-stage inclined air- 
cooled cylinder type and are classified by the firm as 
the C.F. Type A-3. They are driven, through short 
V-rope belts, at a speed of 600 r.p.m. by 400-volt 
three-phase squirrel-cage motors, each rated at 3 h.p. 
Suction filters are fitted to the compressor intakes, one 
of the filters being visible on the rear cylinder of the 
right-hand machine, and an intercooler is fitted between 
the two cylinders. The delivery pipe from the high- 
pressure cylinder to the receiver is prominent in the 
illustration. The receiver is provided with a safety 
valve, a control valve, a drain valve and a pressure 
gauge fitted with alarm signal contacts in order to 
give warning at a distance should the pressure fall 
below a pre-determined value. The receiver is also 
provided with inspection apertures. An automatic 
air-unloading device comes into operation when the 
compressors stop, this device reducing the pressure in 
the cylinders ‘and intercoolers in order to facilitate 
re-starting. An electro-pneumatic control switch :main- 
tains the receiver pressure between the limits of 300 Ib. 
and 270 Ib. per square inch. If, however, the demand 
be such that the receiver pressure falls to 250 Ib. per 


square inch, another electro pneumatic switch starts 
up the compressor previously acting as a standby so 
that the designed pressure is quickly restored, at which 
point the compressor is then switched off. The switch 
gear seen below the motors consists of a direct-on 
starter with “ Start’ and “ Stop and Re-set push 
buttons. The handwheel seen below the buttons is 
that of a screw-type isolating switch. The outlet fron 
the air filter, seen on the left, is fitted with a reducing 
valve and a control valve. 

One of the applications for this particular plant is 
for small switchgear installations and to serve as an 
individual compressor unit for isolated circuit-breakers 
It is suitable for 33-kV air-blast circuit-breakers oper 
ating at 200 Ib. per square inch up to the rating of 
1,000 MVA, for which rating the pumping speed is 
sufficient to provide a complete breaker operation 
every three minutes. For installations of several cir 
cuit breakers from a common air supply, the receiver 
size is increased and the size of the compressors is 
determined by the required frequency of operation of 
the group of circuit breakers. A typical arrangement 
of this kind consists of a two-compressor plant with an 
air receiver of sufficient volume to ensure one or two 
additional operations of the six breakers concerned at 
the same instant without supply from the compressors 
The receiver pressure is maintained at between 300 Ib 
and 270 Ib. per square inch and its safety valve is set 
to blow off at 330 Ib. per square inch. The air is then 
delivered to a header from which supplies are taker 
to the individual air-blast circuit-breaker tanks, each 
of these tanks containing sufficient air, at a pressure 
of 200 Ib. per square inch, for one make-break operation 
without drawing for the main receiver. For an outdoor 
high-voltage substation of 16 circuit breakers of a 
rupturing capacity up to 2,500 MVA at 132 kV, the 
layout is different. The breakers are grouped in fours, 
the air-supply pipe, consisting of a ring main, serving 
all four groups of four. At each end of the assembly of 
16 circuit breakers is a separate air-compressing plant, 
both sets discharging into the ring main and each 
consisting of three two-stage air-compressors, two of 
which run normally, while the third is the standby set 
There are two main receivers in each plant, storing 
sufficient air at a pressure of between 400 Ib. and 
360 Ib. per square inch to ensure operation of all 
16 breakers at the same instant in emergency without 
supply from the compressors. The individual receivers 
at the circuit breakers contain enough air for one 
make-break operation without calling on the main 
receivers. 
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ALLOY STEELS. 


LIMITED, 


HEAT-TREATMENT PLANT FOR 


MESSRS. THE INCANDESCENT HEAT COMPANY, SMETHWICK. 











» 


Fie. 


ELECTRICALLY-OPERATED CHARGING MACHINE. 


| helow the hearth, where the gas and preheated second- 
ary air are thoroughly mixed, combustion taking place 
before the gases are drawn into the heating chamber. 
The products of combustion are led into recupera- 
tors, built below the furnace hearth, and in them | 
the secondary air is preheated. High-grade refractories 
are used for lining the furnace chambers and recupera- 
tors and a backing of insulating material reduces heat 
losses to a minimum. The furnace doors are counter- 
balanced and are opened and closed by means of 
| endless-chain operated geared hoisting mechanism. 
After it has reached the desired quenching tempera- 
ture the charge is removed from the furnace by the 
charging machine and conveyed to one of the quenching 
tanks, where it is placed on a table suspended from 
overhead drums by a wire rope. The drums are driven 
by motor-operated reduction and chain gear and the 
charge is lowered into the quenching medium, the 


HEAT-TREATMENT PLANT FOR | 
ALLOY-STEEL BARS AND SECTIONS. 


A pLant for the heat treatment of special alloy 
steels in the form of bars, ranging from } in. to 6 in. 
in diameter, and of squares, flats, hexagons, octagons 
and other sections of similar dimensions, has recently 
been installed at the works of the Hallamshire Steel 
and File Company, Limited, Sheffield, by the Incan- 
descent Heat Company, Limited, Cornwall-road, 
Smethwick, Birmingham. The plant, a general view 
of which is shown in Fig. 1, has been designed for | 
the continuous production of annealed, normalised, 
or fully hardened and tempered material. It consists 
of four furnaces, two oil quenching tanks, one water 
quenching tank and four loading racks or platforms 
arranged in one long line and served by an electrically- 
operated charging machine, which is seen in Fig. 2 


| 





The three quenching tanks may be distinguished | movement being governed by push-button control 
in the centre in Fig. 1, with two furnaces on each| working in conjunction with limit switches. A 
side. The loading racks are situated at each end of | safety device is incorporated in the front of each tank to | 


the plant, two at one end and two at the other. The 
furnaces are of the firm’s recuperative under-fired 
natural-draught type, heated by clean producer | 
gas which is obtained from two producers, each | 
capable of generating 20 therms of gas per hour. | water-cooled oil cooler. When necessary, the charge 
All the furnaces are 3 ft. wide and 2 ft. high internally | can be given a reciprocating motion through the oil, 
and three of them are 14 ft. long. The fourth has an | after the receiving table has reached its lowest point 
internal length of 17 ft. In all cases the burners of | in the quenching tank, by suitable manipulation of the 
the furnaces fire into individual combustion chambers, | control buttons. ; 


prevent the load from being run over the tank before the | 
receiving table is in position. The quenching oil in | 
the tanks is maintained at a pre-determined tem- | 
perature by a circulating system incorporating a 











| The electrically-operated charging machine is similar, 
| in some respects, to that described on page 370 of our 
| 148th volume (1939). The machine moves on a rail 
track, 92 ft. 6 in. in length, laid along the front 
of the line of furnaces and quenching tanks; it is of 
the cantilever type and is provided with two extending 
charging carriers or “ forks’ on which the charge is 
placed. The forks have a total forward reach of 16 ft. ° 
and are capable of carrying an evenly-distributed load 
of 4 tons. They enter the furnace between slots in the 
floor and, when inside, are lowered below the level of 
the furnace hearth; they are then withdrawn leaving 
the charge in the furnace. The forks are provided with 
heavy-duty rollers for running along the bottom of the 
charging slots. A separate motor reduction gear and 
twin chain drive, provided with limit switches, operates 
the forward and reverse movements of the charging 
forks. On account of the heavy loads handled by 
the machine the running-in motion is regulated by 
|a specially-designed resistance-drum controller. The 
| raising and lowering of the charging forks is effected 
| by means of rollers and wedge-shaped cams working 
| in conjunction with a crosshead and screw driven by 
; an electric motor through reduction gear; automatic 
stop mechanism is provided as a safeguard. The 
| machine is capable of travelling along its track at 
|@ maximum speed of 250 ft. per minute. All the 
| controls for operating the charging machine are arranged 
together within easy reach of the operator, who stands 
on a platform at the rear of the machine. As will be 
| seen in Fig. 1, a deep longitudinal pit is provided in the 
| floor of the shop, between the rails of the charging 











machine. This gives accommodation for approximately 
| 400 tons of materials. 
| PRODUCTION CHANGES AND 


EMPLOYMENT. 
| I~ view of the existence of some uncertainty and 
dissatisfaction, which has arisen among the employees 
of factories engaged on Government contracts which, 
it is announced, are being terminated owing to changes 
in the manufacturing programme, the Ministry of 
Labour and National Service has issued the following 
notice in explanation of the policy being followed in 
| such cases :— 

Some misapprehension appears to exist with regard 
to displacements of labour caused by changes in 
munitions production. Some disturbances of employ- 
ment cannot be entirely avoided when production 
programmes are changed to meet changed strategic 
needs. At the same time, the supply of labour in 
general remains, and is likely to remain, substantially 
below the numbers required for essential work, and 
while some discontinuity of employment may be 
inevitable in the factories, industries or areas directly 
affected by changes in war requirements, there is, in 
general, no reason to anticipate any real difficulty in 
| absorbing in employment displaced war workers. 
| The modification of programmes is not a new 
| phenomenon. It is a process which has taken place 
| from time to time during the progress of the war. The 
| situation which is now arising is, therefore, not new 
| in kind, though the scope of the changes may be wider 
| than those which have previously been made. The 
| Ministry of Labour and National Service, in dealing 
| with the resultant ‘‘ redundancies * or “‘ releases” of 
| labour, is pursuing the policy and practice hitherto 
| followed, subject to one new departure; henceforth 





| workers who are released from work to which they had 


reviously been directed and which was remote from 
their homes will, so far as practicable, be re-transferred 
to work of national importance nearer to their homes. 
The scheme, which can be, as yet, only on a very 
small scale, has been discussed with both sides of 
industry and has their agreement. 

Where workers become redundant as a result of 
changes in programmes or slowing down of contracts, 
the Ministry of Labour will apply an order of release 
under which workers who have been away from home 
for three years or more, and want to go back to work 
at home, will be the first to be discharged after men 
wanted for the Services. In the case of those with 
special skill, return home will be dependent on important 
work in which their skill can be used being available 
in their home area. After the release of this priority 
class, which has a special claim to return home, the 
Ministry will select for release those workers who are 
needed for priority vacancies in important war pro- 
duction and services essential to the life of the com- 
munity. Where possible, workers will be allowed to 
return to their old employment, but this can only be 
done subject to the requirements of war production, 
which must remain paramount. Subject to the same 
over-riding consideration, workers who, although they 
have not been away for three years, have their homes 
in areas which by now are extremely short of labour, 
will be allowed to return heme to work. Should there 
still be redundancy after these releases, other releases 
will be arranged in accordance with current practices, 
e.g., as determined by industrial agreements. In 
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arranging these releases the Ministry of Labour will 
seek the co-operation of employers and workers, and, 
so far as possible, will seek volunteers for the jobs 
which require to be filled, as has been the practice in 
similar cases in the past. Regard will, of course, be 
paid to the need for leaving the employer with a 
balanced labour force adequate for his remaining 
production. 





METALLURGICAL STUDIES OF 
RAILS. 


Ar a meeting of the Railway Engineering Division 
of the Institution of Civil Engineers, held on Tuesday 
last, November 21, Dr. H. O'Neill, M.Met., of the 
Research Department, London Midland and Scottish 
Railway Company, presented a paper entitled “ Metal- 
lurgical Studies of Rails.” At the outset, Dr. O'Neill 
referred to the gradual increase which had taken place 
in the severity of the working conditions on the railways 
and stated that, whereas the total loaded train-miles 
per mile of line had been, on an average, 15,600 on the 
London and North Western Railway in 1860, the corres- 
as figure on the London Midland and Scottish 

ilway, in 1937, had been 22,000. In the United 
States, the ton-miles per mile had been donbled 
between 1903 and 1928 and the maximum axle 
load had also been considerably increased. The 
recognition of certain elusive qualities in carbon 
steel had led, in recent years, to more searching inves- 
tigations regarding the constituents and properties of 
this material. Inspectors set great store by drop and 
bend tests for rails, but it was difficult to decide 
scientifically what limits should be adopted for these 
tests. In connection with Izod impact value, a metal- 
lurgist not familiar with the properties of normal rai 
steel might be surprised to learn that its notch-bar 
impact value was generally of the order of 5 ft.-Ib. 
Probably less than half of the recorded rail breakages 
occurred by fracture in a brittle manner ; many rails 


failed by fatigue from alternating stresses produced by | 


the traffic. 

The presence, in quantity, of non-metallic matter in 
a rail steel would tend to reduce the fatigue and impact 
resistance of the material. Moreover, an inclusion of 
appreciable size if present in a zone of severe stress 
would act as the nucleus of a fatigue flaw or trans- 
verse fissure. In recent years increased attention had 
been paid to damping capacity, and a high-damping 
material was stated to be less sensitive to ‘‘ tenderness ” 
effects associated with surface notches and sudden 
changes of section. Track failures, continued Dr. 
O'Neill, resulted from faulty material, unsatisfactory 
design, errors of installation and maintenance and 
irregularities in the traffic. The metallurgist was 
directly concerned with the first cause of failure and 
had a secondary interest in the second and third. 
Certain records of rail failures indicated that 53 per 
cent. were due to causes inherent in the material; 16 
per cent. were due to the influence of corrosion ; 15 per 
cent were the result of traffic effects ; 6 per cent. were 


caused by errors of installation ; 6 per cent. were due | 


to unknown causes; and the remaining 4 per cent. con- 
stituted special cases. Further statistics showed that 
21 per cent. of a series of recorded failures in rails 
occurred as a result of defects due to pipe in the steel of 
the head and web of the rail; 15 per cent. were due to 
cracks originating from skin blowholes in the foot ; 
12 per cent. were caused by corrosion pits at the bolt 
holes ; and 10 per cent. were due to transverse fissures. 
Other factors causing failure included tension cracks 
of various types, impact effects and the slipping and 
sliding of the train wheels over the surface. 





THe Late Mr. H. O. CLark.—lIt is with great regret 
that we have learned of the sudden death, on Novem- 
ber 1, of Mr. H. O. Clark, until recently the chief mech- 
anical designer of Messrs. Laurence Scott and Electro- 
motors, Limited, Norwich. He had retired, owing to 
ill-health, so recently as March 31. Mr. Clark had spent 
practically his whole life in the Eastern Counties and 
East Midlands, being a native of Halstead, Essex, and 
a former apprentice with Messrs. Crompton and Company 
(now Crompton-Parkinson, Limited), of Chelmsford. He 
was employed for a time by Messrs. Manlove, Alliott 
and Company, at Nottingham, and by the Brush Electrical 
Engineering Company, at Loughborough, before joining 
the staff of Messrs. Laurence Scott and Company (as the 
Norwich firm then was entitled) in 1898. Mr. Clark was a 
model-maker of superlative skill and was a founder 
member and past president of the Norwich Model Engi- | 
neering Society as well as being one of the earliest mem- | 
bers of the Newcomen Society. 


scholar of an erudition unusual among engineers, not 
many of whom could have overcome a lack of conver- | 
sational French, as he had been known to do, by con- | 
versing in Latin, on church architecture, with the curé a 
a French village. | 





il| 


He was also a Gant The British Coal Utilisation Research Association. Pro- 


INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Graduate to Associate Member.—Jack Lyndhurst 

| Hepworth, B.Sc. (Eng.) (Lond.), Shipley; Geoffrey 
| William Heslett, Leeds; Lieut. (E.) James Thomas 
| Leslie Homewood, B.Sc. (Bristol), R.N.; David Cock- 
| burn Jeffrey, Glasgow; Captain Howard Garnett 
| Jenks, B.Sc. (Witwatersrand), S.A.E.C.; William 
| Edward Jones, Nottingham ; René Jean-Marie Le Grip, 
| B.Se. (Glas.), Stoke-on-Trent; Alexander Lightbody, 
B.Se. (Aberdeen), Farnborough, Hants; Robert 

Mackay Mackenzie, Beaumaris, Anglesey; Major 

| Edward Auston Mead, R.E.M.E.; Sidney William 
| Millward, Nottingham; Ian Stuart Morton, B.Sc. 
| (Edin.), Loughborough; Roderick William Parkyn, 
| B.A. (Cantab.), Alderley Edge; Major William Boag 
| Paul, B.Sc. (Glas.), R.E.M.E.; P.-O. George Stanley 
| Perry, R.A.F. ; Major Jack Horace Pogmore, R.E.M.E.; 
| Charles Leonard Purkis, Cardiff; Michael Reade 
| Quartley, B.Sc. (Bristol), Altrincham ; Eaton Holroyd 
| Robinson, B.Sc. (Eng.) (Lond.), Teddington; Lieut. 
Horace Frederick Rogers, R.E.M.E.; Lieut. Arthur 

| George Albert Runacres, R.E.M.E., Prisoner-of-War ; 
| Captain Maurice Edward Rustin, M.C., R.E.M.E. ; 
Robert Charles Reid Savage, B.E. (Sydney), London ; 
| George Cecil Scott, B.Sc. Tech. (Manch.), Derby ; 
Francis Bertram Sharp, Watford; Douglas Milton 

Shaw, B.Sc. (Leeds), Huddersfield; Aly Mohammed 
|Shoeb, Ph.D., B.Se. (Eng.) (Lond.), Giza, Egypt ; 
| George Simm, Farnborough, Hants; George Edmund 
| Simmonds, Basingstoke ; Gerard Jean-Baptiste Serge 
| Staub, Mauritius; Henri Thorneloe, Birmingham ; 
| Lieut. (E.) Donald Reginald Stuart Turner, B.A. 
| (Cantab.), R.N.; George Harold Walwyn, B.Sc. (Eng.) 
| (Lond.), Southport ; George Albert Weeden, Stockport. 


InstiTUTION OF ELEcTRICAL ENGINEERS. 


Associate Member.—Stephen Anthony F. Adam, 
| B.Se., Leeds ; George Apperley, Melbourne, Australia ; 
| Frank Stanley Ash, Manchester; Mustafa Fahrettin 
Bedil, B.Sc., Loughborough ; Ernald George Brentnall, 
M.Eng., Woodford Green, Essex; Percy Brooker, 
Hornchurch ; Victor George Burley, B.Eng., Clare- 
mont, Tasmania; John Flavell Coales, M.A., Witley, 
Surrey; Charles Edward Collar, London, 8.E.7; 
Frederick Charles Collins, London, E.10; James 
Thomas Dillistone, Evesham ; Alfred Charles Ellington, 
Whitley Bay ; Major Charles Francis G. Esders, R.E. ; 
Dipl.-Ing. Ernst Emil Goldschmidt, Johannesburg, 
South Africa; Ernest Newman F. Grant, London, 
8.W.17; Frederick Peter L. Gray, London, 8.W.1; 
William Heury J. Harris, Cwmbran, Mon.; Ignacy 
Harski, Polish Army, London; John Patrick Hunter, 
B.Se.(Eng.), Enfield ; Louis Jacob, M.Sc., Ph.D., Wem- 
bley Park; Gwilym Owen Jones, Gwersyllt, near Wrex- 
ham; Robert Henderson King, B.Sc. (Eng.), London, 
W.C.1; Major Antoni Krzyczkowski, London, 8.W.1 ; 
Edwin Layton L’Estrange, M.Eng., Manchester ; 
Alfred Glynne Lobley, M.Sc., Birmingham; James 
Joseph P. Loughlin, Kirkwall, Orkney ; George Millett, 
Musselburgh, Midlothian; Pieter Jan G. Pennings, 
Carshalton Beeches, Surrey ; Frederick Edmund Prich- 
ard, Leeds; Douglas Stoyanovitch Stuart, Ruther- 
glen, Scotland; Richard Threlfall, B.Eng., Hartford, 
Cheshire ; Frederick William Tomlinson, M.A., Heb- 
burn-on-Tyne; George Vose, Birmingham; James 
Wilson, B.Sc. (Eng.), York; Frank Winter, M.E.F. 
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PERSONAL. 

Dr. G. A. HaANK«NS, A.R.C.S., M.Inst.C.E., M.I.Mech.£., 
has been promoted to the position of Superintendent of 
the Engineering Division of the National Physica] 
Laboratory to fill the vacancy caused by the resignation 
of Dr. 8. L. Smrru. Mr. W. F. Higetns, 0.B.E., secretary 
of the National Physical Laboratory has been appointed 
Superintendent of the Physics Division of the Laboratory, 
following a considerable period in which he had been 
acting in that capacity after the death of the late Dx. 
G. W. C. Kaye, F.R.S. Mr. E. 8. Hiscocks, M.xc., 
F.R.LC., of the Raw Materials Department, Ministry of 
Supply, and previously of the Department of the Govern- 
ment Chemist, has been appointed secretary of the 
Laboratory in succession to Mr. Higgins. 

Sm Freperick HANDLEY Pace, C.B.E., F.R.Ae.S 
has been elected an honorary Fellow of the Institut« 
of Aeronautical Sciences of America. 

Mr. J. Ramsay Gepspie, O.B.E., A.R.T.C., B.s« 
M.I.N.A., managing director of William Doxford and 
Sons, Limited, has been elected President of The Ship 
building Employers’ Federation for the coming year 
in succession to Mr. F. E. 8. Beaven, D.S.0., M.I.N.A. 
| general manager of the Mountstuart Dry Docks Com 
pany, Limited. Mr. T. Morison, M.I.N.A., a director 
| of Swan, Hunter, and Wigham Richardson, Limited 
| already a vice-president, becomes senior vice-president 
Mr. G. Barriz, M.I.N.A., managing director of Barclay 
Curle and Company, Limited, and Mr. W. AYRe, chair 
man and managing director of the Burntisland Ship 
building Company, Limited, have been appointed vice 
presidents. Mr. A. AIKMAN, M.I.N.A., managing 
director of the Grangemouth Dockyard Company 
Limited, has been elected chairman of the Conference 
and Works Board, and Mr. P. Girrorp, director and 
manager of D. and W. Henderson, Limited, has been 
elected vice-chairman. 

Sm ALLAN Gorpon-Sarra, K.B.E., D.L., after four 
years at the Ministry of Aircraft Production as Con 
troller of Construction and Regional Services, has now 
left the Ministry in order to devote his whole time to 
his position as managing director of 8. Smith and Sons 
(England), Limited. Sir Allan’s successor at the 
Ministry is Mr. F. J. E. Brake, hitherto the Deputy 
Controller. 

Sm H. Osporne Mance, K.B.E., C.B.. CO.M.G 
D.S.O., having completed the special duties on which he 
has been employed, has resigned his appointment a« 
Director of Canals, Ministry of War Transport, as from 
December 1. 

Mr. C. T. WesSTLAKE, borough electrical engineer at 
High Wycombe, who has been in the service of the under- 
taking since 1922, has retired. Mr. Henry Rosson. 
B.Se., A.M.I.E.E., A.M.1.Mech.E., deputy borough 
electrical engineer, Brentford and Chiswick, has been 
recommended as Mr. Westlake’s successor. 

Mr. H. H. Mvutiens, B.Sc., M.1.E.E., has been ap- 
pointed assistant general manager to the North-Eastern 
Electric Supply Company, Limited. 

Mr. J. 8. Granam, A.M.I1.E.E., has retired from the 
position of electrical engineer of the Great Northern 
Railway (Ireland) after 32 years’ service. 

A fusion of the undertakings of Ricuarp THOMAS AND 
Company, Liwrrep, and BALpwtys, LimIreD, is being 
arranged. Under this, Baldwins, Limited, will transfer. 
as from January 1, 1945, their fixed assets, including 
their steel, sheet, tin-plate and aluminium businesses 
and their colliery undertakings, together with the good- 
will, stocks and work in progress,to Richard Thomas and 
Company, Limited. In exchange, Richard Thomas and 
Company will allot to Baldwins, Limited, ordinary shares 
ranking for dividend from January 1, 1945. Richard 
Thomas and Company will take over the personnel of 
Baldwins, Limited, on December 31, 1944. 











WATERLOO BripGe.—aAt 10 a.m., on Tuesday, Novem- 
ber 21, the new Waterloo Bridge, for the first time, was 
fully opened to take six lines of vehicular traffic. The 
old bridge carried only three lines of traffic. The new 
bridge was opened for two lines of traffic in August, 1942. 
It was not possible then to open the bridge to its full 
width because work was still proceeding at the ends and 
part of the carriageway was occupied by cranes and other 
plant required for removing the contractor's stagings 
and piles in the river and for the careful dismantling of 
the adjoining temporary bridge so that it could be used 
again elsewhere. From December, 1942, pedestrians 
were able to use the new bridge, the building of which 
was commenced in October, 1937, and, but for the war, 
would probably have been completed in 1940. Small 
items of work still remain to be carried out during the 
next few weeks and there is final clearance work to be 
done in the river bed. The present parapet railings are 
only temporary and will be replaced, after the war, by 
balustrading of a more suitable design. The demolition 
of the pier of the old bridge, at the edge of Victoria- 





of the Association, 13 Grosvenor-gardens, Westminster, 
S.W.1. | 





embankment, and the removal of masses of masonry 
projecting into the river are also being postponed. 
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NOTES FROM THE NORTH. 
GLasGcow, Wednesday. 
Scotland and the Post-War Years.—-Despite the many 
reports which have been asked for and received by Mr. 
rom Johnston, the Secretary of State for Scotland, on all 
rts of industrial problems, it cannot be said that the 
naster plan has been evolved yet to remedy Scotland’s 
lack of light engineering industries. Without some 
~cheme which will reduce the country’s high level of costs 
n such items as steel, or even local rates, it can hardly be 
expected that people will come into the area and start 
new enterprises ; but a more realistic outlook is undoubt- 
dly developing, to judge by recent utterances by 
esponsible leaders. Sir Steven Bilsland, who has 
studied these problems for many years, warned the Royal 
Philosophical Society in Glasgow last week that hard 
work would be needed to attract light industries and 
emphasised the influence of local rating. Organised 
labour, he added, must avoid the creation of artificial 
barriers against the attainment of maximum production, 
nd a higher standard of management was also needed. 
Scottish Steel.—Great interest is being taken by the 
Scottish steel industry in the report that a big English 
tirm have given an undertaking to the Government that 
they are willing to start a motor-car factory in Scotland 
if and when the English parent factory receives official 
wuthority to do so. This is good news, but it brings into 
immediate prominence the sort of problem that Scotland 
is continually having to face: Can the country produce 
high-grade automobile sheets of a quality and at a price 
to compete with those of the English, Welsh and American 
makers! The answer, unfortunately, is not yet: Scot- 
land has no continuous sheet mill and, until one is pro- 
vided, must continue to suffer a handicap. 
Scottish Coal.—There is little change to report in the 
scottish coalfields, but the demand is growing for domes- 
tic supplies and the position is becoming increasingly 
difficult. Although the pits are almost free from labour 
-toppages at present, the current rate of output is poor— 
only about 24 million tons a year instead of the normal 
2% to 29 millions. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—Practically the only export 
trade that could be handled by local shippers was that 
from the essential consumers in France, Italy and other 
war zones, which was being dealt with through official 
channels. Trade with Spain and Portugal remained 
idle. These buyers, who have been dissatisfied for some 
little time with the price and quality of the coal which 
local shippers were able to supply, have adopted the 
policy of making purchases in America and carrying 
them in their own national shipping. Home demand 
continued active but most producers still hold very full 
order books for some months ahead and salesmen there- 
fore found great difficulty in handling any but the highest 
priority business. The demand for all the large sorts 
far outstripped available supplies and the recent firmness 
was fully maintained. There was a sustained demand 
for the sized and bituminous smalls which were almost 
completely sold for a long time ahead and were conse- 
quently strong. Sales of best dry steams were also 
difficult to arrange for early delivery, but some of the 
inferiors were available. The home demand for cokes and 
patent fuel was well upheld. 

Swansea Steel Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, the demand for tin-plates was good and that a 
substantial number of orders, of high priority for de- 


livery during the current quarter, have been placed. The | have difficulty in supplying current needs. 


report adds, however, that as makers have very full 


order books, they will not be able to make the stipulated | delivery claims, are accepting steel semies of lower 


delivery unless the production capacity can be increased. 
Steel sheets continue to be active and the rolling mills 
are fully employed. [Iron and steel scrap maintained 


the recent improvement in activity, but is still on the | joists are anxious to take orders for prompt rollings. 


quiet side. 
of non-ferrous metals are as follows : 
coke tin-plates, per box of 108 Ib., containing 112 sheets, 
measuring 20 in. by 14 in., 29s. 9d., f.o.r.. for home con- 
sumption and 30s. 9d., f.o.b. for export. 
carrying heavier coatings of tin, 30s. and 30s. 44d. per 
box. f.o.r., for home consumption. 


The prices of iron and steel products and 


makers’ works. Galvanised corrugated steel sheets, 
No. 24 gauge, in bundles. 26/1. 2s. 6d. per ton delivered. 
Steel-sheet and tin-plate bars, 12/. 2s. 6d. delivered. 


Welsh hematite pig iron, 61. 14s.. and Welsh basic pig | general meeting of the Junior Institution of Engineers, 
held on Friday, November 17, Mr. Robert Lowe was 


iron, 61. 08. 6d., both per ton delivered and both subject 


to a rebate of 5s. The distribution of supplies of metallic | elected’ chairman and Messrs. L. 8. 
Wailes, vice chairmen. 
was elected honorary treasurer, Mr. L. 53. 
less than 99-2 per cent. of the metal) is 60/. 10s. a ton, | honorary editor, and Mr. J. A. Roberts, honorary libra- 
rian. 
prices of good soft pig|S. G. Clark, W. A. Christianson, A. E. Knight and G. 


tin is controlled and the price of the metal is 3001. a ton. 
The maximum price of fire-refined copper (containing not 


and that of high-conductivity electrolytic copper, 621. a 
ton. The official maximum 


Standard-quality | of light sections have a good deal of work on hand and 


Tin-plates | continue to be busily employed. 


Unassorted tin-| grades of iron and steel scrap, but good quality cast iron 
plate base uncoated plates, 25s. 9d., per box f.o.r., at | and heavy steel scrap are being taken up steadily. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Tron and Steel.—In many departments of the steel and 
engineering trades activity will continue for some weeks 
with orders now in hand, but indications, so far, are that 
there will be quiet times in the New Year. Production 
is again rapidly overtaking demand in the case of various 
war products, and permission is awaited for a start to be 
made upon the manufacture of peace products. The 
greatest activity in the steel-melting section is in basic 
steel. Siemens acid-stec] production has been slowed 
down, and heavy stocks of alloy steels have produced a 
state of quietude in the electric-melting departments and 
the coke-fired crucible-steel section. The manufacture 
of engineers’ small tools is now relatively quiet, following 
a period of unexampled activity. Many firms have 
virtually completed their plans for post-war trade with 
the home and overseas markets, and propose to extend 
their interests widely. 

South Yorkshire Coal Trades.—Special efforts are to be 
made to increase the output of coal during the final 
weeks of the last quarter of the year. The President of 
the Yorkshire Mineworkers’ Association, Mr. J. A. Hall, 
has made a special appeal to South Yorkshire miners to 
produce a record tonnage of coal during the weeks before 
Christmas. There is a very strong demand for coal, 
which it is extremely difficult to meet. Priority claims 
continue so heavy that non-essential users cannot get all 
the coal they need. In particular, there is a shortage of 
house coal, and at coal depots where, in former days, 
the number of loaded wagons ran into hundreds, mer- 
chants have become accustomed to see five or six wagons 
as an arrival for the day, and no reserves at the drops. 
Munition works, public-utility undertakings, and the 
hospitals are getting all they need for current use, but 
reserve stocks are very small. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation. A movement towards the restora- 
tion of full activity at the iron and steel works is expected 
to follow quickly on a commencement of the release of 
industry from controls. In the meantime, producers of 
several commodities are clearing off their commitments 
more rapidly than new orders are received. The scarcity 
of fuel still gives rise to some difficulty, but sellers seem 
to be able to deliver most categories in accordance with 
their contract obligations. Satisfactory parcels of native 
ironstone and limestone are readily obtainable and pig- 
iron, with the exception of hematite qualities, is in ample 
supply. The demand for semi-finished steel remains at 
a maximum and certain descriptions of finished material 
are also well taken up. 
Foundry and Basic Iron.—No. 3 foundry pig iron is 
offered freely against licence, but is in little request, 
consumers’ bookings being light. Outputs of local brands 
are irregular and small, but the make of basic iron is fully 
adequate for local requirements. 
Hematite, Low-Phosphorus and Refined Iron.—The 
shortage of hematite still necessitates the severe rationing 
of authorised users, but by careful allocation of the 
available tonnage, regular deliveries for essential needs 
are being maintained. The engineering foundries are 
fairly actively engaged and are absorbing considerable 
quantities of low-phosphorus and refined irons. 
Manufactured Iron and Steel.—The moderate demand 
for semi-finished iron can be met easily and finished-iron 
manufacturers are seeking orders for most descriptions 


NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF CIVIL ENGINEERS.— North-Western 
Association: Saturday, November 25, 2.15 p.m., Engi- 
neers’ Club, Manchester. ‘‘ Submarine Pipelines,” by 
Mr. J. D. Bird. South Wales Association: Saturday, 
November 25, 3.15 p.m., Engineers’ Institute, Park-place, 
Cardiff. “ Planning of City Thoroughfares and Public 
Utilities,” by Mr. R. N. Pegg. Jnstitution: Tuesday, 
November 28, 5.30 p.m., Great George-street, S.W.1. 
* Design of Land Airports for Medium and Long-Distance 
Civil Air Transport,” by Mr. A. Shaw Maclaren. 

INSTITUTION OF MECHANICAL ENGINEERS.— Yorkshire 
Branch: Saturday, November 25, 2.30 p.m., Queen’s 
Hotel, Leeds. Presidential Address, by Dr. H. R. 
Ricardo, F.R.S. London Graduates’ Section: Saturday, 
November 25, 3.30 p.m., Storey’s-gate, S.W.1. ‘‘ Design 
of Simple Cylinders Subjected to Internal Pressure,” by 
Mr. J. W. Antwis. Institution: Friday, December I, 
5.30 p.m., Storey’s-gate, S.W.1. “‘ Engineering Problems 
of London Transport,” by Mr. W. 8. Graff-Baker. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Birmingham 
Branch : Saturday, November 25, 2.30 p.m., James Watt 
Memorial Institute, Birmingham. ‘“ The Principles of 
Mechanical Handling,’ by Mr. J. V. Smith. 

INSTITUTE OF PHyYsics.—Scotlish Branch: Saturday, 
November 25, 3 p.m., Natural Philosophy Building, The 
University, Glasgow. “ Physical Control Methods in the 
Stee} Industry,” by Messrs. W. Barr and T. F. Pearson. 
“ Physics in the Chemical Industry,” by Dr. A. G. White. 
“ Physics in the Mechanical Engineering Industry,”’ by 
Mr. W. G. Marskell. London Branch: Saturday, Decem- 
ber 2, 2 p.m., Royal Institution, Albemarle-street, W.1. 
Conference on “ Selection and Training of Personnel for 
Industry.” to be opened by Dr. F. A. Freeth, F.R.S. 

INSTITUTION OF THE RUBBER INDUSTRY.—London 
Section >. Monday, November 27, 6.30 p.m., Caxton Hall, 
Victoria-street, 8.W.1. ‘‘ Variation with Temperature of 
the Dynamic Properties of Compounded Natural and 
Synthetic Rubbers,” by Dr. C. M. Blow, Mr. W. P. 
Fletcher and Mr. J. R. Schofield. 


BRADFORD ENGINEERING SocreTy.—Monday, Novem- 
ber 27, 6.45 p.m., Technical College, Bradford. “‘ History 
and Development of the Steam Turbine,” by Dr. J. Ward, 

IRON AND STEEL INstTITUTE.—-Monday, November 27. 
7 p.m., Royal Victoria Hotel, Sheffield. Jointly with 
INSTITUTE OF BRITISH FOUNDRYMEN (Sheffield Branch). 
“ Side Feeding of Castings and the Mechanism of Freez- 
ing,” by Mr. B. Gray. 

INSTITUTION OF ELECTRICAL ENGINEERS.—London 
Students’ Section: Monday, November 27, 7 p.m.,. 
Victoria-embankment, W.C.2. “*‘ Hydro-Electric Possi- 
bilities and Achievements,” by Mr. W. A. Hatch. North- 
Eastern Centre: Monday, November 27, 6.15 p.m., 
Neville Hall, Newcastle-upon-Tyne. *“ Electrostatic 
Precipitation from Boiler-Flue Gases,” by Mr. J. Bruce. 
South Midland Students’ Section: Wednesday, Novem- 
ber 29, 7 p.m., James Watt Memorial Institute. Bir- 
mingham. ‘“‘ Cathode-Ray Tube and Its Applications,” 
by Dr. W. Wilson. Jnstallations Section: Thursday, 
November 30, 5.30 p.m., Victoria-embankment, W.C.?2. 
Discussion on installation section of report by sub- 
committee 3, and the report of the Electrical Installa- 
tions Committee, to be opened by Mr. W. N. C. Clinch. 

Norts-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Tuesday, November 28, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘“ University Educa- 








of material. On the other hand, makers of steel semies 
Re-rollers 


are extensively sold and, to keep pace with the heavy 
quality than they have been accustomed to handle. 
Users of special and alloy steels have no difficulty in 
obtaining adequate supplies and manufacturers of heavy 


Plate mills are only moderately employed, but producers 


both black and galvanised sheets are heavily sold. 
Rollers of railway requisites and colliery equipment 


Scrap.—tThere is little interest in light and inferior 


tion in Shipbuilding and Naval Architecture,” by Mr. 
E. Leslie Champness. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Tuesday, November 28, 6.15 p.m., James 
Watt Memorial Institute, Birmingham. ‘“ High-Speed 
Two-Stroke Compression-Ignition Engines,” by Mr. R. 
Wisner. Leeds Centre: Wednesday, November 29. 
6.30 p.m., The University, Leeds. “ The Technique of 
Engineering Development,” by Dr. H. E. Merritt. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday. 
November 28, 6.30 p.m., 198, West-street, Sheffield. 
“ Applications of Photography,” by Mr. S. H. Thorpe. 

INSTITUTE OF WELDING.—Wednesday, November 29, 
6 p.m., Institution of Civil Engineers, Great George- 








JvuNIoR INSTITUTION OF ENGINEERS.—At the annual 


Atkinson and R. 
Mr. N. L. Ablett, B.Sc., Wh. Ex., 
Atkinson, 





The members of Council elected comprised Messrs. 








lead is 251. a ton and that of spelter 26/7. 10s. a ton. 





Fazan. ' 


| November 30, 5.30 


street, S.W.1. “ Hard Surfacing by Welding,”’ by Mr. 
M. Riddihough. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Thursday. 
p.m., Institution of Mechanical 
Engineers, Storey’s-gate,S.W.1. “‘ Relationship Between 
Smokebox and Boiler,” by Mr. D. W. Sapford. 

Roya Instrrution.—Friday, December 1, 5 p.m.. 
21, Albemarle-street, W.1. “Spectrum Analysis,”’ by 
Professor Herbert Dingle. . 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Decem- 
ber 1, 6.30 p.m., 39, Victoria-street, S.W.1. Film Dis- 
play, with introduction by Mr. S. G. Clark. 
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Offices for Publication and Advertisements 
35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is the address 
this Journal i other publications bearing some- 
what similar titles. as 
TetecraPHic “ (‘* ENGINEERING,” 

ADDRESS { LONDON 
TeLzrHone Numper—TEMpie sar 3663 (2 lines). 


LESQUARE, 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any | 
newsagent in town and country and at railway book- | 
stalls, or it can be supplied by the Publisher, post free, | 
at the following rates, for twelve months (or for six | 


or three months, pro rata), payable in advance :— 


| 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies 33 0 | 
Thick paper copies it ae ae 


Foreign and Colonial subscribers receiving incom. | 
plete copies through the newsagents are requested to | 
communicate the fact to the Publisher, together with | 
the agent’s name and address. 


Under present conditions arising | 
from paper rationing, no copies | 
can be supplied under further sub- | 
scription orders until vacancies 

occur in our mailing list. | 


| 








ADVERTISEMENT RATES. 


The ch for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot | 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 














All accounts aré payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “The National Provincial 
Bank, Limited, Charing . 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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THE INSTITUTION OF CIVIL 
ENGINEERS OF IRELAND. 


PERIODICALLY it becomes the duty of the technical 
Press to record the formation of some new engineer- 
ing institution ; and, so often as this happens, the 
complaint is certain to be heard that there are “‘ too 
many institutions.’’ Occasionally, suggestions are 
made for amalgamations and, very rarely, one 


fusion and, usually, even the more weakly societies 
manage to keep themselves alive, apparently to 
their members’ satisfaction. Engineers are gre- 
garious animals, but they are discriminating and 
even clannish in their flockings together, so that 
it would cause us no surprise to learn, if some 
authentic prophet were to provide the information, 
that fully 75 per cent. of the existing societies, 
which have not done so already, are destined to 
achieve their centenaries. Thus far, very few have 
acquired that distinction, but one more has been 
added to their small and highly select coterie during 
the present year; namely, the Institution of Civil 
Engineers of Ireland, which completed the first 
century of its present establishment on August 16. 
The actual anniversary passed without much in the. 
way of trumpet flourishes, but the presidential 
address which Mr. P. J. Raftery presented to the 
Institution on November 6 made ample amends 
by recording the story of the hundred years of 
corporate existence in a manner for which future 
generations of members cannot fail to be grateful. 
The real origin of the Institution dates back 
another nine years, for it was on August 6, 1835, 
that a meeting of 20 civil engineers under the chair- 
manship of Colonel (afterwards Field Marshal Sir) 
John Fox Burgoyne, chairman of the Board of 
Public Works in Ireland, met at the office of the 
Board in the Custom House, Dublin, and decided 
to form themselves into “The Civil Engineers’ 
Society of Ireland.”’ They had already enlisted 


Public Works, to whom were added, by election 
at the meeting, a further five members, and an 
associate. Colonel Burgoyne was elected first Presi- 
dent, and Charles Lanyon, honorary secretary and 
treasurer. 

The affairs of the Society appear to have pro- 
gressed somewhat tardily, however, and the financial 
position began to cause concern at an early stage ; 
the membership increased satisfactorily \enough, 
but the accounts for 1836-7 showed that only 
14 guineas had been received in subscriptions, while 
those “‘ due, but not paid ” amounted to 971. 13s. Od. 
According to the Minute Book, no meeting was 
held during the next seven years—at any rate, 
none was recorded, and the’ statement of assets 
disclosed no change between 1837 and 1844. In 
the latter year, the trustees, Sir John Fox Burgoyne 
and Mr. John Radcliffe, took action and called a 
meeting “to consider whether the Society should 
be continued in its present shape.” The upshot 
was the reconstitution of the Society substantially 
in the form, and with the title, which it has since 
retained ; the records indicating clearly that it is 
from 1844 rather than 1835 that the active life of 
the Institution should be reckoned. 

A leading part in the reorganisation was taken 
by Mr. Robert Mallet, who had been acting secretary 
at the meeting which resolved “‘ That the Institution 
of Civil Engineers of Ireland be formed for the 
promotion of mechanical science and more par- 
ticularly for the acquisition of that species of know- 
ledge which constitutes the profession of a Civil 
Engineer.” He was mainly responsible for the 
decision to re-establish the society instead of dis- 
solving it, and for the new code of by-laws ; though 
the office of secretary was assumed by Mr. Thomas 
Oldham, curator of the Geological Society of Ireland 
and afterwards Professor of Geology at Trinity 
College, Dublin, and Director of the Geological 
Survey of India. Mr. Raftery, in his address, was 
at pains to make clear the nature of the early associa- 
tion of the Irish institution with the Institution of 
Civil Engineers, London. The London institution 
was already firmly established, having received its 
first Royal Charter in 1828. The reborn Institution 
of Civil Engineers of Ireland modelled its new by- 
laws on those of the London “Civils,” but, Mr. 
Raftery emphasised, it “‘ was never an offshoot or 
branch of the Institution of Civil Engineers. The 
Institution of Civil Engineers of Ireland was ever 
an independent body, and sought for and obtained 
a charter as such.” 

Independence, however, is occasionally accom- 
panied by financial difficulties, and these continued 
to trouble the Civils of Ireland for a number of 
years ; but they had some good friends on the Board 
of Trinity College, Dublin, notably Dr. Samuel 
Downing, Professor of Engineering, through whose 
mediation the Board undertook to house the In- 
stitution’s growing library and to provide rooms 
for the Council and for meetings, with fuel and 
light, and without charge. ‘‘ This magnanimous 
action,” in Mr. Raftery’s words, “gave to the 
Institution a new lease of life and placed it under an 
eternal debt of gratitude to the College,” for, at 
that time, a second relapse might well have proved 
fatal. Difficulties there were still, especially in 
maintaining the publication of the Transactions, the 
first volume of which had appeared in 1845; but 
they-were overcome by dint of unselfish and un- 
tiring team work on the part of the Council and 
officers, and gradually the Institution built up its 
reputation as a scientific organisation of standing. 
Colonel Burgoyne, who had been the first Presi- 
dent of the original Society of Civil Engineers, 
retained that office throughout its existence and 
continued to serve as President when the Institu- 
tion was formed ; but in 1845 he was succeeded by 
John Radcliffe, who had been his co-trustee of the 
Society, and, in the following year, Lieutenant- 
Colonel H. D. Jones, chairman of the Board of 
Public Works, was elected to the presidential chair, 
which he filled until 1850. His successor was Dr. 
(afterwards Sir) Richard Griffith, who held office until 
1856, when a new by-law was passed, limiting the 
tenure to two years. None of these early presidents 
delivered an address, George W. Hemans, who was 
elected in 1856, being the initiator of that presi- 





the support of 16 others, so that the initial mem- 
bership was 36, most of them from the Board of 


dential responsibility. The members may well 








have doubted the desirability of the innovation 
when the next President, Michael Bernard Mullins, 
inflicted upon them an address of 60,000 words, 
which took three days to deliver; an attempt, 
perhaps, to emulate that of Sir John Rennie, when 
President of the Institution of Civil Engineers in 
1846, which occupies 103 pages of the Proceedings 
and probably has been much more appreciated 
by subsequent searchers for information on the 
state of the engineering art and science of that 
time than it was by his audience. Sir Richard 
Griffith was elected for a second term in 1861, but 
since that date no person has held office as President 
of the Civils of Ireland for longer than two years. 
It is interesting to observe that the premier engi- 
neering society of the country which has complained 
so long about “absentee landlords” should have 
had in succession three absentee Presidents, who 
lived in London during their terms of office, leaving 
the duty of presiding to Professor Downing, who 
was vice-president from 1861 to 1874. 

In various other ways, the Institution of Civil 
Engineers of Ireland has shown itself to be a little 
unusual in its customs, if not actually unique. 
Past-presidents were made members of Council, 
ex officio, by the same by-law which limited the 
presidency to two years ; but, as the total member- 
ship was only 88 when the headquarters were trans- 
ferred from Trinity College to St. Stephen’s Green in 
1874, the proportion of Council members must have 
been high and the Council as a whole, it might be 
supposed, something resembling a club within the 
Institution. This impression is strengthened by the 
record of a resolution “that the Council meetings 
be held statedly in the mornings, the Council break- 
fasting together.’’ A practice which more closely 
concerns the ordinary member is the rigid applica- 
tion of the rule requiring subscriptions to be paid 
by a certain date within the year, under pain of 
erasure from the register of members. The strictness 
with which this rule is enforced, said Mr. Raftery, 
“ appears to be peculiar to the Institution of Civil 
Engineers of Ireland, and as honorary treasurer [ 
have been frequently asked by officers of other 
professional societies if it is practicable. I can state 
here publicly that the rule does work, and that it 
has contributed largely to the present healthy state 
of the Institution. Now, 8o drastic is the 
enforcement of the rule, that even you, who have 
so highly honoured me by electing me President, 
could not retain me in the office if I myself failed 
to pay my current membership subscription.” 
Surely nowhere but in Hibernia could Mr. Hon. 
Treasurer Raftery “erase” Mr. President Raftery 
“‘ without the option” and even in defiance of a 
unanimous desire of the rest of the members that 
the sentence might be suspended ; but there is no 
equivalent of a “ most favoured nation clause ” to 
save even the most distinguished delinquent. The 
only other comment necessary was made by the 
President: ‘The Institution was never in so 
flourishing a condition as it is to-day” and “its 
investments have almost doubled in the past 15 
years, during which time a sum of over 3,000I. has 
been expended in the improvement of its premises.” 
The practice, and the experience, of the Civils of 
Ireland may be commended to the attention of 
harassed treasurers of technical societies elsewhere. 

The Institution received a Royal Charter_from 
Queen Victoria in 1877 and retains the rights and 
privileges, thus conferred, by virtue of Acts passed in 
1922 and 1926 which provide that a body governed 
by Charter shall be deemed to be a body constituted 
by Statute. Examinations for associate-membership 
have been held since 1906. Mr. Raftery expressed 
the hope that it might be possible to establish, in 
the near future, a Higher Diploma of Civil Engin- 
eering to be awarded to corporate members who 
pass a theoretical and practical test after practising 
in the profession for not less than five years. Whether 
this would prove to enhance the status which the 
Institution enjoys already must remain a matter of 
opinion unless the matter is put to the test ;' but 
there can be no question that engineers will always 
hold in respect a body which has included so many 
eminent practitioners in the past, while it continues 
to set a high standard in its rules and to maintain 
that standard with determination. 
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ELECTRIC DISTRIBUTION 
NETWORK EXTENSIONS. 


Estmation of the probable rate of growth of 
demand has always constituted an important 
factor to be taken into consideration when plans 
are made for the laying of new electricity-distribu- 
tion mains. Not many years ago it was the practice 
of some supply undertakers to canvass the house- 
holders in any road down which it was proposed to 
run a cable and the decision to proceed depended 
upon the number of householders promising to take a 
supply. This procedure is now less common, partly 
because the number of streets in any town of fair 
size still outside the area of supply is small and 
partly because the conveniences of electricity have 
become so generally realised that there is little 
economic risk in assuming that the majority of the 
inhabitants of a district will take a supply within 
a reasonably short period of the time it becomes 
available. It is impossible to suppose at the present 
time that any supply authority would refuse to 
lay mains in a new housing area until some guarantee 
had been given of the proportion of householders 
who would use it. One obvious reason for this is 
that new houses are now wired as a matter of course, 
whereas formerly much of the property could not 
be served by a new main without considerable initial 
expense falling on the occupiers. 

The present satisfactory position does not, how- 
ever, eliminate all difficulty in making plans for 
the extension of a distribution network. It is not 
merely necessary to know that a supply will be 
taken by most houses in the area concerned ; it is 
also necessary to estimate the magnitude of the 
demand which will be made and its rate of increase 
over a period of, say, twenty years. Mr. H. W. 
Grimmitt, who is a member of the staff of the 
Electricity Commission, has expressed the opinion 
that in the period of rapid advance, from 1930 to 
the outbreak of war, most supply engineers were 
| more occupied with meeting the demand for load 
than in considering its possible future trend. As a 
result, many of the mains laid were improvisations 
rather than parts of a considered scheme of develop- 
ment. The war has aggravated the situation ; new 
supplies have had to be furnished expeditiously 
and owing to scarcity of materials and labour, 
mains have been laid that can only just carry the 
load. 

This matter was dealt with by Mr. Grimmitt in 
his chairman’s address to the Transmission Section 
of the Institution of Electrical Engineers on Octo- 
ber 18, in the course of which he presented an 
interesting analysis of the trend and probable 
magnitude of the future domestic load. He did 
not ignore the industrial power load, but made no 
attempt to estimate its future magnitude and distri- 
bution. Although this question is one of great diffi- 
culty, closely bound up with the whole industrial 
future of the country, it must be taken into account 
in any consideration of the question of distribution 
network extensions. The power load is, in a sense, 
the ruling factor in the whole situation. Under 
present conditions, it is a direct indication of in- 
dustrial activity on which the domestic load is 
largely dependent. 

Apart from their economic interdependence, the 
domestic and power loads are closely inter-related 
in a technical sense. This is illustrated by Mr. 
Grimmitt’s reference to new and fully loaded mains, 
laid during the war, which “ had to be connected 
expeditiously.” Clearly, these were generally re- 
quired for supplying new or extended factories ; 
apart from temporary accommodation provided 
in connection with works in remote districts there 
have been no new houses requiring a supply and 
certainly few old houses have been wired. As it 
has been stated that practically all special war 
factories have drawn their power supply from the 
public mains, extensive additions must have been 
made to many distribution networks. Some of 





these may possibly be utilised for new housing 

projects, but others may prove redundant. 
Although, as has already been suggested, the 

domestic load is basically a function of the industrial 











load, it is clear that supply engineers in planning 
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mains extensions must assume that the latter wil! 
continue to show satisfactory progress which will 
be reflected in a growing domestic load. In the 


the domestic load, Mr. Grimmitt suggested that 
in ten years the total number of units sold would 
be 60,000 million, and that 35 per cent., or 21,000 
million units, would represent the domestic demand. 
This total covers shops and business premises, as 
well as private houses. When this figure is reached, 
there will be 15 million consumers, each taking an 
average of 1,400 units per annum. In his presiden- 
tial address to the Engineering Section of the British 
Association in 1926, the late Sir John Snell predicted 
that in 1950 the total units sold in the country would 
be 47,000 million. In view of the fact that in 1926 
the rate of growth was much slower than in the 
1930-40 period, this estimate was remarkably accu 
rate. His figure for domestic consumption in 1950) 
was 20,000 million units, corresponding almost 
exactly with Mr. Grimmitt’s figure, which is based 
on much later information. Extending his estimat 
to cover the ten years following 1954, Mr. Grimmitt 
predicted a decrease in the rate of growth and put 
the total units sold in 1965 at 70,000 million, of which 
35 per cent. to 40 per cent., or from 24,000 million to 
28,000 million, would represent the domestic load 
The average per consumer would be 1,550 units to 
1,800 units per annum. 

The overall figures of rate of growth may be of 
assistance to engineers dealing with main extensions, 
or the reorganisation of a distribution network, 
especially in an urban area. In many individual 
cases, however, it may be difficult to apply them. 
The extensive housing and rebuilding projects which 
are being planned may have great effect on electricity 
demand in some areas, and until those concerned 
with supply have reasonably detailed information, it 
is difficult to see what they can do other than con 
tinue the policy of improvisation which they ar 
accused of following in the past. The relocation of 
industry, of which so much is heard, may have eve: 
more effect on load distribution than new housing. 
and here again most supply engineers can have no 
information on which they could plan their 
networks. 

Mr. Grimmitt thinks the electricity-supply indus 
try would have no difficulty in dealing with the 
actual projected housing programme as a whole. 
It is proposed to build three to four million houses 
in the first 12 years after the war, 200,000 in the first 
year, 300,000 in the second and at an increasing rat« 
in the following years. In 1939, there were nine 
million domestic consumers and 12} million dwell 
ings. If the houses now unequipped are dealt with 
in the first 12 years after the war, plus 34 million new 
houses, then 7 million will have to be connected in 
12 years, or an average of 580,000 per annum. As 
the pre-war average was 800,000 per annum, it will 
be seen that the projected programme is well within 
the capacity of the industry, even if the 12-yea: 
average is considerably exceeded in the early years. 
In connection with the load to be taken by these 
12 million new consumers, as mentioned earlier Mr. 
Grimmitt estimated that in 10 years the domesti: 
load would, be 35 per cent. of the total. They 
naturally include the old consumers as well as the 
new. If 35 per cent. is the figure for the whole 
country then it will be greatly exceeded in some 
residential areas. It is stated that before the war 
there was a tendency for the load factor to decrease 
in areas of this type. This condition has been 
reversed during the war, probably owing to the 
growth of the power load almost everywhere, but it 
may well reappear with the slackening of wa: 
demands on industry. The domestic load has been 
built up by attractive tariffs and in some cases could 
not have been carried had it not been supported by 
the power load. As the number of domestic con- 
sumers increases and night-shift factory working 
becomes the exception rather than the rule, it may 
be found that the present terms offered to house- 
holders cannot be maintained. This may indeed 
prove to be the case purely as a result of the rise 
in the price of coal. These combined considerations 
suggest that the present rate of progress of the 
domestic load may not be a proper guide for the 
future. 








course of his estimate of the rate of increase of 
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NOTES. 


Tue THomas Hawksiey LEcTURE. 


THE general meeting of the Institution of Mech- 
anical Engineers, held on Friday, November 17, 
at Storey’s-gate, St. James’s Park, London, S.W.1, 
was the occasion of the delivery of the thirty-first 
Thomas Hawkesley Lecture. The chair at the 
meeting was occupied by the President, Dr. H. R. 
Ricardo, B.A., F.R.S., and the lecture was delivered 
by Dr. H. E. Wimperis, C.B., C.B.E., M.A., its 
title being “‘ Research and Development in Aero- 
nautics.” Prior to its delivery the President 
announced that the Council of the Institution had 
that day decided to award the James Watt Inter- 
national Medal to Dr. F. W. Lanchester, F.R.S., 
honorary life member, in recognition of his out- 
standing contribution to the art and science of 
mechanical engineering. Dr. Lanchester’s work in 
aerodynamics, the President said, was recognised 
throughout the world, the Lanchester-Prandtl 
theory being basic to all modern developments in 
that science. His work on prime movers had also 
been recognised as of fundamental importance and, 


as @ practical engineer, he would hold a permanent | 


place in the history of technology. The President 
then introduced Dr. Wimperis who, he said, had 
been an officer in charge of experimental work in 
the Royal Naval Air Service in 1914-1918, and had 
later been Superintendent of the Air Ministry 
Laboratory in the Imperial College of Science. 
From 1925 to 1937, he was Director of Scientific 
Research to the Air Ministry and was a member of 
the Aeronautical Research Committee. In 1934, 


he was responsible for the creation of those air | 


defences leading to the erection of the chain of 
radar stations which had proved its value in the 
Battle of Britain. In 1937-1938 Dr. Wimperis 
had visited Australia to advise the Commonwealth 
Government on the inauguration of aeronautical 
research. At the conclusion of the lecture, 
Dr. H. J. Gough, M.B.E., F.R.S., Vice-President, 
proposed a vote of thanks. The lecture, Dr. 
Gough considered, was particularly appropriate to 
the present times and even a short review of it 
would demonstrate that the subject it dealt with 
showed what was probably the most rapid rate of 
advance that had been made in any branch of 
engineering. This rate of advance had been ren- 
dered possible, as the lecture had also shown, 
by collaboration between the scientist, designer, 
constructor and manufacturer. The vote was 
seconded by Dr. D. R. Pye, C.B., M.A., F.R.S., 
Member of Council, who expressed the opinion 
that the lecturer's service with the Air Ministry 
had been a time of real development and his 
work there had done much to secure the accept- 
ance of the idea of the solid value of research. The 
vote being put to the meeting was accorded with 
acclamation and after a short acknowledgment 
by Dr. Wimperis, and some announcements by 
the secretary, the meeting terminated. 


Tue Bristow FREIGHTER AIRCRAFT. 


Now that the proceedings of the international 
aviation conference at Chicago appear to be reaching 
a stage at which some measure of agreement is 
practicable, the question of the types of modern 
aircraft which Britain may have available in the 
immediate post-war years is certain to attract 
renewed attention. Indications have been given 
from time to time that various new designs are in 
hand, though the impression persists that it will be 
necessary to rely for some while on converted mili- 
tary aircraft until the new machines can be built 
and tested. It seems, however, that there need not 
be a long delay in every case, and the Bristol Aero- 
plane Company are so optimistic regarding the pro- 
duction of their new design of cargo aircraft that 
they are prepared to predict its availability “ by the 
end of 1945.” The machine is designed to carry 


freight at the low figure of a shilling per ton-mile, 
given a reasonable average load factor, and to be 
economical also in first cost and maintenance. Its 
all-up weight of 27,500 Ib. would afford a disposable 
load of 10,000 Ib., and a payload of 9,000 Ib. over a 
range of 300 miles. 


would be 1,400 miles, the speed being in the region 
of 120 miles to 150 miles an hour, which is regarded 
as the optimum economic speed for a cargo aircraft. 
The power unit would be, at the outset, the 9- 
cylinder radial sleeve valve Perseus engine, develop- 
ing 1,000 brake horse-power, two of these being 
fitted ; but it is stated that the Bristol Company 
have under consideration a similar, but more power- 
ful, engine, which should be ready by 1946, and 
which would enable the all-up weight to be increased 
by 3,000 lb., with a corresponding increase in pay- 
load. The machine will have a fixed undercarriage, 
the economic advantage of which is considerable, 
and the disadvantage negligible at the relatively 
low flying speed adopted. The cargo hold will 
measure about 1,700 cub. ft., with a floor area of 
210 sq. ft., and ‘will have wide doors in the nose, 
and a travelling gantry, to facilitate loading and 
discharging. In the general design, it has been a 
guiding principle to make servicing as easy and 
expeditious as possible so as to provide the maximum 
availability and, in consequence, moderate operating 
costs. 


THe ENGINEERING INSTITUTE OF CANADA. 


Some figures on the composition of the member- 
ship of the Engineering Institute of Canada have 
just been made known and, in view of the some- 
what unusual position held by the Institute, it is, 
we think, a matter of interest to record them. The 
position referred to is that the Institute embraces 
all types of engineering and, therefore, differs 
radically from comparable professional bodies in 
Great Britain and the United States in which, as is 
well known, each type is segregated into Civil, 
Mechanical, Electrical, and other institutions or 
societies. The figures have been derived from a 
questionnaire, circulated for another purpose, in 
which members were asked to classify themselves. 
The result is that of the members of the Institute, 
approximately 2,800 describe themselves as civil 
engineers, 1,500 as mechanical engineers, 1,300 as 
electrical engineers, 300 as chemical engineers and 
200 as mining engineers, while 130 are classed as 
“ miscellaneous.”” The Canadian Wartime Bureau 
of Technical Personnel give as registered as avail- 
able in the Dominion a total of which civil engineers 
form 42 per cent., mechanical engineers as 29 per 
cent. and electrical engineers also as 29 per cent. 
Reducing the Institute’s figures to percentages, 
civil engineering membership is 42 per cent, the 
mechanical engineering membership is 23 per cent., 
and the electrical engineering membership is 21 per 
cent. The correspondence between the two sets of 
percentages would seem to indicate that the Institute 
represents very fairly the relative strength of engin- 
eering personnel in the Dominion. Another aspect 
is also evident from the data, that is, the develop- 
ment of Canadian engineering. In 1887, when the 
Institute was founded, practically all its members 
were civil engineers; there were, indeed, few 
engineers in other categories in Canada at that time. 
In 1944, less than one half of the membership is 
made up of civil engineers, not that the Institute is 
boycotted by the civil engineer, as the closeness of 











The absolute range in still air | 


the proportions of the membership with those of the 
Wartime Bureau demonstrates, but that the industry 
as a whole has developed very greatly in the mechani- 
cal and electrical branches. The Institute may 
well be complimented on its representative character, 
particularly since there are a number of other pro- 
fessional bodies in Canada, as, for example, the 
Canadian Institute of Mining and Metallurgy, the 
Canadian Institute of Chemistry, the Royal Archi- 
tects Institute of Canada and the Dominion 
Council of Professional Engineers. 


Evectric PowER PLANT EXTENSIONS. 


The Central Electricity Board announce that they 
have made arrangements for a large expansion in 
the generating capacity of the “ selected stations ” 
which supply the Grid in order to meet the demand 
for electricity which is expected to arise after the 
war. The programme includes new stations as well 
as extensions to those already existing, and will 
represent in the aggregate the addition of more than 
3,000,000 kW of capacity by the winter of 1948. 
The expenditure is estimated to exceed 90,000,000/. 
Preparations have been made during the past nine 


months to meet the load estimated for the winter of 
1946 and for some of the extensions in anticipation 
of increased demands during the following two 
winters. With the approval of the Electricity Com- 
missioners, and in accordance with the Electricity 
(Supply) Act, 1926, they have directed the owners 
of existing selected stations to proceed with the 
installation of new boilers and generators which will 
add some 900,000 kW to the capacity of those 
stations by the winter of 1946 and a further 340,000 
kW during the.ensuing twelve months. Directions 
to undertake the rest of the work are being deferred 
pro tem pending the receipt of Government autho- 
rity to proceed, but arrangements have been made 
with the owners of the stations concerned to begin 
work on the preparation of designs and specifications, 
and provisionally to place the contracts. The list 
of the extensions authorised is a long one, and the 
distribution is wide. In Central Scotland, 20,000 
kW will be added to the Bonnybridge station. In 
North-West England and North Wales, the additions 
will be, Bolton and Hartshead, 31,250 kW each ; 
Kearsley, 103,200 kW; Ribble, 63,000 kW; 
Stuart-street, Manchester, 61,500 kW; Trafford, 
30,000 kW; and Warrington, 20,000 kW. In 
Mid-East England: Ferrybridge, 45,000 kW ; 
Huddersfield, 20,000 kW; Hull, 30,000 kW; 
Kirkstall, Leeds, 60,000 kW ; Lincoln, 40,000 kW ; 
Neepsend, Sheffield, 50,000 kW ; and Valley-road, 
Bradford, 22,500 kW. In Central England: Lei- 
cester, 31,500 kW; Hams Hall, Birmingham, 
53,500 kW ; North Wilford, Stourport and Ocker 
Hill, 60,000 kW each. In South-East and East 
England, 60,000 kW will be added at Fulham, and 
the same at West Ham ; 120,000 kW to Littlebrook 
station ; and 30,750 kW at Woolwich. In South- 
West England and South Wales there will be 
15,000 kW more at Hayle, and 30,000 kW each at 
Newport (Mon.) and Portsmouth. Arrangements 
have been made for new stations at Meaford, in the 
Central England area (120,000 kW) ; and, in South- 
East and East England, at Cliff Quay, Ipswich 
(90,000 kW) and Kingston, Surrey (63,000 kW). 
Government sanction is awaited for a new station, 
of 100,000 kW capacity, in Durham, and one of 
105,000 kW at Croydon. Extensions for which 
directions have been given subject to Government 
release are, in the North-West England and North 
Wales area, 100,000 kW at Agecroft, Salford ; in 
Mid-East England, 30,000 kW at Rotherham, 
45,000 kW at Thornhill, Yorkshire, and 22,500 kW 
at Bradford; in Central England, at Hams Hall 
(107,000 kW), North Wilford (50,000 kW) and Wal- 
sall (60,000 kW) ; in South-East and East England, 
the Battersea Station of the London Power Company 
(100,000 kW) and Cliff Quay, Ipswich (90,000 kW) ; 
and in South-West England and South Wales, 
15,000 kW at the Newton Abbot station of the 
Torquay Corporation and 52,000 kW at the Portis- 
head station, owned by the Corporation of Bristol. 





THE BRITISH CORPORATION REGISTER.—The British 
Corporation Register of Shipping and Aircraft have issued 
amendments to their Ship and Machinery Rules, covering 
survey and inspection fees, and also Section 30 (Equip- 
ment: Anchors, Chains and Hawsers) and Table 16, 
which relates to Section 30. The new scales of fees will 
come into operation on April 1, 1945. Particulars may 
be obtained from the secretary, Mr. W. H. Carslaw, 
14, Blythswood-square, Glasgow. 





Drvipine Aa CrRCLE INTO EQuaL Parts.—The circum- 
ference of a circle may be divided into equal parts with 
sufficient accuracy for most practical purposes by a simple 
graphical construction which has been contributed to 
Engineering News Record by G. Mianulli, of Brooklyn. 
New York. Any diameter LS of the circle is divided 
at points a, b, c, d and so on (going from L to 8) into the 
required number of equal parts. An equilateral triangle 
HLS is then drawn on LS as base, and a line joining 
H to b is produced to cut the circumference of the circle 
in .M. Then LM is one of the desired parts of the 
circumference of the circle. As an indication of the 
accuracy of the method (theoretically considered) the 
angle subtended by L M at the centre of the circle has 
been calculated for several cases. It is correct for 
division into 2, 3, 4 and 6 parts, while for 5 parts the 
angle is 2 min. 40 sec. too small, and for 7 partes it is 
5 min. 22 sec. too large. The method is not satisfactory 
for dividing the circle into a large number of parts as the 





error becomes considerable. 








|in April, 1940, joining the Air Council as a Civil 
Member for development and production. After 
seven months of heavy work he was released from 
his duties by the Government and resumed his 


SIR CHARLES CRAVEN, BT. | positions in industry. In June, 1941, however, 


Sm Cuartes Craven. Br.. O.B.E.. who, we |t the request of the Prime Minister, Sir Charles 


regret to record, died in London on November 18,| became Controller General at the Ministry of Air- 
was one of the outstanding figures among the | craft Production. [ll-health compelled him to 
leaders of the heavy-engineering industry in| relinquish this position in July, 1942, and he was 
this country. Sir Charles Worthington Craven, | Succeeded by Mr. (now Sir) Alexander Dunbar. 
who was chairman and managing director| 4 month later, having recovered in health, Sir 
of Vickers-Armstrongs Limited, chairman of the Charles once again resumed his duties as chairman 
English Steel Corporation, Limited, deputy chair-|®2d managing director of Vickers-Armstrongs 
man of Vickers Limited, chairman or a director | Limited, and of the English Steel Corporation, 
of several other engineering and shipbuilding com- Limited. In January, 1943, he was appointed 
panies and Industrial Adviser to the Minister of | industrial adviser to the Ministry of Production and 
Production, was the third son of the late Mr. Jonas | WS holding this position at the time of his death. 
Craven, solicitor, of Manchester, and was born at | His duties with the Vickers group of companies, 
Stretford on May 10, 1884. He commenced his | however, occupied most of his energies and, in 
education at Rossall School, Fleetwood, and, in| January of the present year, he was appointed to 
1899, on his 15th birthday, entered the Roval Navy | Succeed Colonel J. B. Neilson, C.M.G., D.S.O., as 
as a cadet in H.MS. Britannia. After completing | deputy chairman of Vickers Limited. The death of 


his training, he was appointed midshipman in H.MLS. | his wife, some two months ago, was a severe blow to 


OBITUARY. 


Doris, the Flagship of the Cape of Good Hope Squad- | Sir Charles and a recurrence of ill-health compelled 


ron during the South African war of 1899-1902, and | him to relinquish the office of managing director of 
for his services received the Queen’s War Medal for | the English Steel Corporation on September 30 last, 
that campaign. In 1905, Lieutenant Craven volun- | his successor being Sir Alexander Dunbar. ; 
teered for the submarine branch of the service and| Sit Charles, who was created a baronet in 1942, 
after commanding several vessels was appointed, in was fora number of years chairman of the Industrial 
1910, to the staff of the Commodore of Submarines | Welfare Society and was recently re-elected Presi- 
and placed in charge of the instruction and training dent of the British Employers’ Confederation. In 
of officers and men intended for the Submarine | @4dition to his other industrial positions Sir Charles 
Servies. was chairman of Gresham and Craven, Limited, 
In 1912, Craven retired from the Royal Navy | and of the Shipbuilding Corporation, Limited, and 
with the rank of Commander and commenced his | # 4irector of other companies. He was & member 
long career with Messrs. Vickers Limited by joining | of the General Committee of Lloyd's Register of 
the London Staff of the company. On the out- | Shipping, served as President of the Institute of 
break of the war of 1914-18, however, Commander | Marine Engineers during the 1932-33 session, and 
Craven returned to the Submarine Service of the | ¥@8 elected an associate of the Institution of Naval 
Royal Navy and served on the staff of the Commo- Architects in 1924. 
dore of Submarines. This position was first held 
by Commodore Keyes, afterwards Admiral-of-the- 
Fleet Sir Roger Keyes, Bt., and subsequently by 
Commodore, afterwards Admiral, 8. 8. Hall. In 
January, 1916, however, Vickers Limited requested 
the Admiralty to allow Commander Craven to leave 
the Royal Navy to rejoin their organisation, and, 
on permission being granted, he was appointed to 
the firm’s staff at Barrow-in-Furness. Commander 
Craven was immediately given the task of super- | 
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Srr,—Mr. Daniel’s article on earth pressure, pub- 
lished in your issue of November 3, cn page 341, 
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THE CONTRACTOR AND 
DESIGN. 


By Kennetu Tuomas, B.A., LL.B 


In the Royal Charter of the Institution of Civil 

Engineers, civil engineering is defined as “ the art 
of directing the great sources of power in Nature 
for the use and convenience of man, as the means of 
production and of traffic in States both for external 
and internal trade, as applied in the construction 
of roads, bridges, aqueducts, canals, river naviga.- 
tion and docks, for internal intercourse and ex. 
change ; and in the construction of ports, harbours, 
moles, breakwaters and lighthouses and in the art 
of navigation by artificial power for the purposes of 
| commerce ; and in the construction and adaptation 
|of machinery ; and in the drainage of cities and 
| towns.” 
| Even this comprehensive definition is by no means 
jexhaustive. It does not specifically refer, fo: 
|example, to reservoirs, railways, tunnels, or gas 
| works ; the laying of gas-mains, electricity cables, 
|and other pipe lines ; the construction of barrages, 
|dams and wharves; the diversion of rivers, the 
|sinking of shafts, and the formation of embank 
ments. Yet it sufficiently demonstrates the great 
variety of works of civil engineering construction 
jand assists the imagination to seize upon their 
| principal characteristic, namely, the extent to 
| which, being largely below ground level, they must 
| be influenced by unforeseeable factors dependent 
jupon climatic conditions and upon geological 
features which, by careful preliminary investiga- 
| tion, may be roughly determined but only in a 
| manner which the caprice of Nature prevents from 
| achieving scientific accuracy. Boreholes and Geo- 
logical Survey maps may yield valuable information 
of a general indicative kind, but, from a construc- 
tional point of view, they fail to eliminate the 
elements of uncertainty which attend the execution 
of works below the earth’s surface. 

While the nature of the sub-soil and its pervious- 
ness to water are the main factors which influence 
the carrying out of such works, there are other un 
| certainties which enhance the difficulties attending 
|their construction. In sea-works, there are the 
| incalculable factors of waves and tides; in land 
| works, there is the susceptibility of excavations to 


| the influence of the elements ; and, so far as above- 








vising the construction of submarines and airships, 
and such was the appreciation shown for his services 
that he was made naval assistant to the managing 
director at Barrow Works a few months after his 
arrival there. For his services during the last war 
he was awarded the O.B.E., in 1919, in addition to 
the 1914-15 Star, the British War Medal and the 
Victory Medal, and in May, 1919, was appointed 
special director of the works at Barrow. 

In April, 1923, Commander Craven was made 
deputy to the managing director of the Barrow 
Works, the latter position then being held by 


brings to mind an interesting point in connection | 


with the application of mathematics to practical 
affairs. From biographical details given in Bell’s 


Men of Mathematics it is evident that in Napoleonic | 


days, and thereabouts, one of the standard activities 
of the mathematician was the calculation of earth- 
work designs required for fortifications. In fact 
the army appears to have been the only form of 
professional employment, other than education, for 
|@ mathematician. However this may be, it is cer- 
| tainly true that several of the best-known Continen- 
| tal mathematicians cut their technical teeth on the 


the late Sir James McKechnie. When Sir James | problems of trenching, revetting and similar matters. 
retired, four months later, Commander Craven| It is often said in disparagement of mathema- 
became his successor. On the amalgamation of | ticians that they are apt to breathe the rarified 
certain of the works and activities of Vickers| atmosphere of the upper regions and lose contact 
Limited and of Sir W. G. Armstrong, Whitworth | with the ground. Certainly this article deals with 
and Company, Limited, at the end of 1927, Craven | an essentially earthy problem. It is refreshing to 
was placed in control of the Elswick Works and the | find such an intensely practical matter considered 
High Walker Naval Yard, at Newcastle-upon-Tyne, | and analysed in so unashamedly mathematical a 
while continuing to occupy his position at Barrow. | fashion ; particularly when the author has sufficient 
In May, 1931, the board of Vickers Limited ap-| faith in his method to describe it in detail before 
pointed him to be managing director of all the works | “‘as much practical verification of the results as 
and shipyards of Vickers-Armstrongs Limited. He| would have been desirable” has been obtained. 
was also made deputy-chairman and managing | The analysis is believed to be correct, and practical 
director of the English Steel Corporation, Limited, | experiments are confidently expected to confirm it ; 
in March, 1932, and, in 1934, was knighted for his| a much more rational attitude than the more usual 
signal services to the country’s steel and shipbuild- | one which takes as an axiom the contention that an 
ing industries. Sir Charles was appointed chairman | analysis is pretty well bound to be wrong, and which 
of Vickers-Armstrongs Limited and of the English | leads to the performance of experiments in the hope 
Steel Corporation, Limited, on January 1, 1936, | that they will prove the uselessness of mathematics 
but continued to serve in the capacity of managing | and the desirability of the abolition of mathema- 
director of these two companies. At this period he | ticians. 
also took part in the negotiations which culminated | 
in the formation of Firth-Vickers Stainless Steels | 
Limited, of which company he was a director. 135, Bittacy Rise, 
Sir Charles occupied several important Govern-| Mill Hill, 
ment posts in the present war. After being at the | London, N.W.7. 
Admiralty for a time he went to the Air Ministry! November 17, 1944. 


Yours faithfully, 
R. G. MANnLey. 


ground structures are concerned, calculations of the 
angles at which embankments constructed of various 
types of material will stand may be grievousl) 
| falsified by the nature of the sub-strata relative to 
| the superincumbent weight, or by the action of the 
| elements either on the sub-soil or the super-imposed 
material, in a manner which may be beyond any 
practicable prevision. 

For such reasons, among others, standardisation 
of the conditions appertaining to contracts for works 
of civil engineering construction has lagged far 
behind standardisation of conditions of contracts 
for works of building construction, since the latter, 
though they give rise to a great variety of technical 
constructional problems, do not involve the same 
or as many fundamental uncertainties. 

In practice, therefore, contracts for works of civil 
engineering construction vary almost infinitely in 
their terms, and for that reason generalisations 
about the law affecting such contracts are, as a 
rule, of little real value. So far, however, as the 
parties do not make their own specific terms, the 
relationship between those parties and the obliga- 
tions of the one to the other are regulated by rules 
of law common to all such contracts ; and, in rela- 
tion to certain aspects of them, it is of practical 
utility to consider what the legal responsibilities 
of the parties are, apart from any special provision 
of the contract between them which may alter 
the nature, or shift the burden, of those responsi- 
bilities. 

One of the most—if not the most—serious of 
those aspects is the nature of the ground in or on 
which the works are to be constructed. The uni- 
versality and importance of this factor has already 
been emphasised and needs no further elaboration ; 
but it is only part of a larger factor, that of design. 
since the design of any civil engineering works 
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must be not only related to, but is frequently |——and justifiably—that the engineer so instructed 
governed by, the nature of the ground. Yet it is|has a responsibility for the design he gg 
not too much to say that no phase of the law govern- | Whether relative to the subsoil or otherwise. — ne 
ing this type of contract is open to such miscon- they frequently fail to take into gars 18 =e 
ception or is so inadequately understood by those that responsibility is towards the — — wao 
who are principally concerned, namely, contractors. instructs the engineer and not towards the = 
The misconception is no less easy to understand | tractor, who, if he relies on the design — y 
than to explain. The design of such works is not, the employer’s engineer, does so at his own mes : 
generally speaking, a function of the contractor.| That may well appear to a contractor to be unjust, 
\n undertaker who desires to have works con-| for the employer, as a rule, not only employs an 
structed first selects the site ; if the choice is not | engineer to advise him to design the work and to 
dictated by circumstances, it is generally made| prepare more or less elaborate plans showing its 
after consultation with and examination by a| detail; but takes pains to advise the contractor 
professional engineer instructed by the under- that he has done so. When the contractor is 
taker, with or without the assistance of geological | invited to tender, he is shown drawings of the pro- 
and other experts. That same engineer is then posed works, bearing the engineer’s signature. The 
required to design the works, and his design must | latter’s name is printed | upon the cover of the 
necessarily take into account the site conditions. | specification which describes the work in detail, 
It does not seem unnatural, therefore, that, in such | upon that of the volume of conditions which are to 
circumstances, the industrialist constructor—the | govern the circumstances in which the work is to 
man who is invited to submit an offer for the carry- | be executed, and upon the bills of quantities which 
ing out of the work in accordance with that design— | qualify and describe the detail of the work to be 
should expect the professional expert designer, the done; and the conditions | themselves name the 
engineer (and, through him, his client, the em- | engineer to whose satisfaction the work is to be 
ployer) to carry the responsibility for the adequacy | carried out, who is, in the vast majority of cases, 
and correctness of his design, not only from the | the same as the one who designed the work, drew 
standpoint of the efficacy of the work to fulfil the | up the description of it, or specification, and pre- 
purpose for which it is intended, but in relation to | pared the drawings. 
the foundation on or in which that work is to be | These circumstances do, in practice, constitute a 
constructed. | bait to the contractor, an inducement to tender for 
To find a civil engineering contract in which that work because it has been designed by an oe 
responsibility is expressly imposed upon the em- professional man who, in making hie — —_ . 
ployer is rare: it happens much more frequently presumed to have taken into considera “ee - 
that such contracts contain provisions which in | factors—including that of the nature of the su bsoil— 
their effect, though not usually in express terms, | bearing upon the practical possibility of constructing 
make the contractor liable to make good, at his own the work in accordance with that design. But 
expense, failures which may result from faulty | emphatically oo eae ee ae ee 
design or unsuitability of the design to the ground. Of declan or euitability of pwr rt ae 


It is not surprising, perhaps, that a contractor | , , ae 

should fail to appreciate the legal implications of | ought never to rat spre — haa to es 
such provisions in his contract ; but it is essential | their minds. Up to the time ~ " taliied 1 = me 
in his own interests that he should be aware of the | into, the employer's engineer has fu os 


fact that, whether they are there or not, the legal function than to act as the ——- creer ond 
consequence of his contractual undertaking to his responsibility is to the employer _ the emplo; _ 
construct a work according to a particular design |My. He has no obligation to the aad te ‘ee 
upon @ certain site is that, if he fails to fulfil the more than would gy meey Map ge Pe 
ce mf contractor to advise the latter as to the difficulties 
obligation undertaken, because the design is un- . orgs aig hy fs ee ome 
suitable either in itself or relative to the subsoil | be might encounter in constructing the desired wor: ; 
of the site, he has broken his contract. Moreover, | 5° that he might price it accordingly, be under any 
he must suffer the financial consequences of the | Tesponsibility to the employer. 
breach, unless he can obtain protection under some | 








That being the position, it is clear that the con- 
representation from the employer as to the nature tractor, in determining the price at which he should 
of the ground or is safeguarded by some term of the | offer to do the work, should take into consideration 
contract which amounts to a warranty on the part | €VeTy factor which may influence the cost of its 
of the employer that a stable foundation will be execution. The employer may, and ag cg 
provided or that the design is suitable to the soil | have stipulated that certain conditions shou 
on or in which the work is to be constructed. What | observed and certain : obligation’ assumed by the 
those financial consequences may be—for they will | Contractor in connection with the performance of 
vary according to circumstances—will be con- | the contract. However detailed may be the re- 
sidered in due course ; but it is first desirable to | quirements of the employer as to the materials to be 
analyse the situation of employer and contractor | used and the method of construction, the i ag and 
in this respect so that the legal position may be | ™e@ns of carrying out the work are largely, and 
| sometimes wholly, matters for the contractor, -— 
, ; , ™ ye 
With that object in mind, it is appropriate Pe Rane ee snamiaaiels caaccdieds pee ne 
consider (even though it may seem unnecessarily | .mployer's concern if by reason, for example, of 
elementary) how a contract for a work of civil | unforeseen difficulties of the soil, the cost of carrying 
engineering construction arises. There is, on the | ou the work proves more expensive than the con- 
one hand, an employer who, wishing to have o tractor had anticipated, even if the difficulties are 
certain work constructed in a particular place, | occasioned by the fact that the design of the work 
states his requirements ; and there is, on the other, as put forward by the employer is not that best 
@ contractor whose business it is to construct such | caited to the underground conditions found to 
works for employers and who offers to fulfil the | prevail 
employer's needs at a price named by himeelf. It is, indeed, of primary importance that the 
When these two come together, a bargain is made | contractor should realise and remember that, when 
under which the obligation of the contractor is to | an employer invites him to say how much money 
constract the work and that of the employer to he requires to construct a certain work in a certain 
pay the named price for it. It is essential, in order | place in accordance with a certain design prepared, 
to understand the true legal position, to realise | 


| it may be or it may be not, by an eminent engineer, 
and remember that the employer and the contractor the employer does not, ispo facto, guarantee to the 
are the two parties and the only parties to the 


; contractor that, from a physical point of view, the 
bargain. That the employer may have consulted | . ork can be constructed in that place in accordance 


thoroughly understood. 





an engineer to advise him as to the most suitable |, i+h that design, nor does he undertake any responsi- 
design for the work he desires is neither here nor| pijity for the underground conditions on the site. 
| These are matters on which it is the contractor’s 

It is, of course, a fact that contractors do rely, | duty to satisfy himself. For this proposition there is 
consciously or unconsciously, upon the fact that the 
employer, in preparing his design, has engaged the 
services of an engineer to advise him. 


there so far as the contractor is concerned. 
| abundant authority, but it will be sufficient to refer 
only to three cases. 

(T'o be continued.) 





They think | 


IRONMAKING AT THE APPLEBY- 
FRODINGHAM WORKS. 


As already announced in our columns, the proceed - 
ings of the annual autumn general meeting of the Iron 
and Steel Institute, which opened yesterday at the 
Institution of Civil Engineers, London, 8.W.1, and is 
being continued to-day, take the form of a discussion 
|on “ Blast-Furnace Operation and Problems.” This 
| discussion is based on two papers, namely, “‘ Considera- 
| tions on Blast-Furnace Practice,” by Dr. T. P. Col- 
| clough, in which it is indicated that coke consumption 
|in the furnace may be materially reduced by correct 
| ore preparation ; and Special Report No. 30, which has 
| just been published by the Institute and is entitled 
|“ Ironmaking at the Appleby-Frodingham Works of 

the United Steel Companies, Limited.”” The report 
| has been prepared by Mr. G. D. Elliot and the staffs 
| of the Appleby-Frodingham Ironworks, Scunthorpe, and 
| of the Central Research Department of the United Steel 
Companies, Limited, Stocksbridge. It is a cloth-bound 
volume of 280 pages and we give below, in brief outline, 
| some of the main conclusions arrived at in the eleven 
sections into which the report is divided. 
| Section I is historical and introductory. It gives a 
| brief description of the development of the works since 
| pig-iron production was commenced at Frodingham in 
The~irm now ten furnaces, four at 

| Frodingham, four at the North Ironworks and two 
Appleby. A Greenawalt 








j}at the South Ironworks, 
| sintering plafit, of orthodox design, is situated at the 
| North Works, and a Dwight-Lloyd plant at the South 
| Works. South Yorkshire coals are used almost exclu- 
sively for producing the Goke consumed in the furnaces. 
| Section IT deals with “‘ The Blast-Furnace Burden,” the 
| authors stating that Frodingham and Northampton 
| ironstones are used ; an average partial analysis of the 
| former, which, however, is an extremely variable ore 
| is :—moisture, 8-5 per cent.; iron, 22-0 per cent. ; 
| insoluble matter, 13-3 per cent.; lime, 16-6 per cent. ; 
| and sulphur, 0-535 per cent. The main characteristics 
| of the ore are its low iron content, coupled with high 
| lime and sulphur, and its highly fossiliferous nature. 
| All workings in the Frodingham district are still in the 
| form of open quarries, although one underground pro- 
| ject is being developed. The cover is stripped by 
| mechanical shovels, chain-bucket excavators or drag- 
|line machines. Normally, Frodingham ore is not 
| ‘‘sticky,” although it can be troublesome in wet 
| weather. The slabby nature of the ironstone renders 
| crushing to uniform size a matter of some difficulty. 
| As the Frodingham ore is rich in lime it is necessary 
fe have siliceous ironstone to make a self-fluxing 
burden. The Appleby-Frodingham Company obtain 
this siliceous stone from their iron quarries in South 
Lincolnshire and Rutland. It is always spoken of as 
| Northampton ironstone, as it belongs to the Northamp- 
ton ironstone bed. Although free from fossils (the 
average lime content is below 3 per cent.), the ore is 
almost as variable as Frodingham ironstone, and per- 
haps its worst feature is its “ stickiness” due to its 
clayey nature. Methods of working are similar to those 
practised at Frodingham, all the workings being open 
quarries. The ores are crushed and screened and then 
blended. After drying, the material is again screened 
and fines passing through a j-in. screen go to the sinter 
plants and the oversize material to the furnace bunkers. 
The two separate sinter plants, the Greenawalt at the 
North Works and the Dwight-Lloyd at the South 
Works, have a capacity of about 22,000 tons of sinter 
a week when using normal mixtures of ore fines and 
flue dust. As a result of experiments carried out in the 
| South Works furnaces it is concluded that the economic 
|and technical maximum sinter percentage in the 
| furnace burden is about 39. There is also, however, an 
economic minimum sinter content and this has been 
established to be about 34 per cent. 
In Section ITI, which is devoted to ‘“‘ Furnace Plant 
Design and Layout,” it is stated that, of the ten 
| furnaces at the Appleby-Frodingham Works only two 
| have identical lines. Similarly, five different types of 
| charging gear are employed. These differences arise 
| from the fact that when a furnace is rebuilt (which is 
but seldom) newer idcas and designs are adopted. 
With the meagre knowledge at present available, 
together with operating experience, a few features of 
stack design can be settled, but finality has not yet 
| been attained. The natural fear of the furnace 
| operator of “living with a mistake for some years ” 
has been, and probably always will be, a deterrent to 
bold experiment in furnace lines. It may be said, 
however, that a shortening of the bosh may be more 
effective than a steepening of the bosh angle. More- 
over, the parallel portion of the stack immediately 
above the bosh is necessary in order to make the 
change from the outward batter, or inclination, of the 
bosh, to the inward batter of the upper part of the 
stack less abrupt. Hearth diameter is the starting 
point in furnace design. As everywhere, develop- 
ments at Appleby-Frodingham have been steadily 
|towards larger hearth diameters, and there is no 
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| 
doubt that from technical considerations this policy is | 
correct. A large furnace is more efficient than a small | 
one. In Section IV, dealing with “ Blast-Furnace | 
Coke,” the efforts made to maintain the coke quality | 
at the coke-oven plant at the Appleby-Frodingham | 
Works consistent are described, it being emphasised, 
however, that no test has yet been found for the quality 
of coke which shows a high correlation with its | 
behaviour in the furnace. 


with such controllable factors as coal blend, battery 
temperature, and carbonising time. These 
can be expressed numerically and an objective measure 
of consistency obtained, in some cases, by applying 


the methods indicated in British Standard Specifica- | 


tions, Nos. 600R-1942 and 1008-1942, which con- 
cern quality control. 

It is stated in Section V, which relates to “ Blast- 
Furnace Refractories” that, until recently, the same 
type of refractory brick was used throughout the 
furnace and often for the stoves as well. Present 
practice, however, generally allows for the use of a 
40 per cent. alumina fireclay brick in the hearth and 
bosh, and a 32 per cent. to 37 per cent. alumina brick 
in the stack. Most furnace plants keep at least one 
spare lining in stock and as this lining is usually stored 
in the open it is exposed to rain and frost. The results 
of a 20 months’ weathering test, however, show that 
the loss of strength due to open-air storage is negligible 
compared with the variations observed within a new 
consignment of bricks. The action of ferrous chloride | 
on firebricks was also studied and, under the test con- | 
ditions, the deposition of ferrous chloride on test 
pieces of the bricks did not lead to their disintegration. 
The action of blast-furnace slags on aluminium- 
silicate refractories has been the subject of consider- 
able research work. On the basis of the determina- 
tion of the melting points of brick-slag mixtures, fire- 
clay bricks of brands ““M” and “A,” containing 
40 per cent. and 44 per cent. of alumina, respectively, | 
should be superior to bricks “* N ” and “ B,” containing 
35 per cent. and 31 per cent. alumina, respectively, 
for use in the lower half of a blast-furnace, at least in | 
so far as chemical slag resistance is concerned. Bricks 
M and A require a greater percentage of slag to reduce 
their melting points to 1,600 deg., 1,500 deg., and 
1,400 deg. C., than do bricks M and B. The minimum 
melting point, in every case, is between 1,210 deg. 
and 1,200 deg. C., and the amount of slag in the 
minimum-melting-point mixture ranges from 68 per 
cent. to 79 per cent. After many trials and experi- 
ments,a mixture consisting of 45 per cent., by weight, 
of aluminous Cumberland fireclay, 35 per cent. of grog 
and 20 per cent. of coal has been adopted as standard 
for tap-hole clay. It is prepared daily and used before 
it is 36 hours old. 

Investigations on “ Hot-Blast Stove Refractories ” 
is described in Section VI and it is emphasised, at the 
outset, that perhaps the principal requirement in stove 
design is that clean gas shall be used. Experience 
with both clean and dirty gas has fully demonstrated 
that the cost of cleaning the stoves and of frequent 
repairs to the brickwork is much greater than the cost 
of cleaning the gas. Experience with many stoves 
points to the desirability of a fully circular combustion 
chamber. This is much stronger than an elliptical one. 
The positioning of gas arches, cleaning doors, etc., 
should be carefully considered. Openings which are 
too close together are a source of weakness, especially 
in the case of the gas inlet and the hot-blast outlet. 
First-class workmanship is especially necessary in con- 
structing the dome of the stove. When special shapes 
are employed it is often worth while to consult the 
brickmaker before a final decision is made on the 
shapes to be used. The criticism is often made, with 
some justice, that furnacemen ask for shapes and sizes 
which a brickmaker can produce only by sacrificing 
the quality of the bricks. 

In Section VII, dealing with “ Furnace Operation 
and Problems,” it is stated that the furnace manager 
is handicapped by the lack of fundamental knowledge 
of the process, nevertheless blast-furnace operation is 
far more regular than was formerly the case. This is 
largely due to improved plants and the better prepara- 
tion of materials, coupled with the experience of 
generations. The furnaceman is changing and will 
continue to change; instead of relying on physical 
strength and hard-won experience he is becoming more 
typical of a mechanical age. Many branches of indus- 
try are systematically training the staff and the men 
engaged in their particular industry, but, so far, very 
little has been done in this direction for blast-furnace 
operators. Even the universities give little direct help 
to a man intending to make his career in pigiron. This 
problem must be met. A very great deal of bitterly- 
earned knowledge is in danger of dying out, because 
the accidents which yield that knowledge are occurring | 
with less frequency and because the men who have | 
gained that knowledge have not left any record. | 

In Section VID, relating to “ Scaffolds,” general | 
principles are laid down which would minimise the | 


On the other hand, it is | 
known that the furnace performance can be correlated | 


factors | 


| deposition must be done, and prolonged tests are now 
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occurrence, of this trouble. 
and that gas-solid contact over the whole cross-sectional 


area of the furnace is essential, especially near the 
inwalls. Secondly, “ hanging” periods must be over- 


} come as soon as possible; a hanging furnace nearly 


always responds quickly to a reduction in the tempera- 
ture and volume of the blast. No attempt must be 
made to “ blow through " a hanging period. Thirdly, 
high blast pressures are undesirable, and regularity of 
the blast temperature is more important than a high 
blast temperature. Moreover, the blast volume should 
be as constant as possible. Finally, the distribution 
of the stock, and the stock line itself, should be main- 
tained as constant as possible and alterations in charg- 
ing methods must be made with great caution. In 
Section IX, dealing with “ The Utilisation of Fuel 
in the Blast Furnace,” the relative merits of “ direct ” 


| reduction by solid carbon and “ indirect * reduction by 


carbon monoxide are discussed. Ore reducibility and 
coke reactivity are found to be the principal factors 
controlling the respective amounts of direct and 
indirect reduction and it is also found that carbon 
is lost to the furnace by the action of an excessive 
amount of moisture in the ore. Attempts made to 
reduce coke consumption by the adoption of higher 
blast temperatures, it is pointed out, have always led 
to poor driving and to hanging. This difficulty may 
be overcome, in the future, by developments in furnace 
design, but the large slag volume carried in Appleby- 
Frodingham practice is, at present, a very real deterrent 
to economies secured by adopting higher blast tempera- 
tures. It is therefore concluded that no benefit would 
accrue to Appleby-Frodingham practice by an increase 
in the amount of direct reduction. 


The subject of “ Hearth Breakouts” is discussed 


in Section X, in which it is stated that an investigation | 
into the causes of this class of trouble was prompted | 


by the occurrence of serious breakouts at the South 
Works furnaces. 
is not confined to Appleby-Frodingham and it is 
believed that the phosphorus content of the iron is an 
important factor in the incidence of breakouts. These 
almost always occur in the neighbourhood of the tap- 
hole and the slag notch and at the level of the original 
bottom of the hearth. Turbulence in the region of 
the tap-hole and the notch causes much greater erosion 
on this than on the other side of the furnace, where 
breakouts are unknown. It 
beyond dispute that service conditions in a_blast- 
furnace hearth are much more arduous, especially in 
point of time, than conditions in any other similar 
process. A permanent solution to the problem of 
hearth breakouts, it is felt, can be found only in im- 
provements in the construction of the hearth from the 
points of view of both the design and the materials 
employed, but more especially the latter. It is, there- 
fore, recommended that well-made carbon bricks or 
blocks should be used in blast-furnace hearths, and 
the angular distance between the tap hole and the 
slag notches should be increased. Moreover, the hearth 
wall should be bonded into the hearth floor and the 
present shape of the hearth may be improved by fully 
battering the hearth wall, and dispensing with the 
usual 12 in. of corbelling at the bottom of the hearth 
wall. The hearth design should be modified to pro- 


duce as rounded a hearth as possible (ideally it should | 


be hemispherical), so as to eliminate the preferential 
attack at corners. 

“ Lifting of the Blast-Furnace Superstructure ” is 
the title of the last Section, No. XI. This states that 


Nos. 5 and 6 furnaces at the North Works have given | 


trouble owing to lifting of the superstructure or burst- 
ing of the stack casing. No. 6 burst its casing in 1940, 
while No. 5 was found, in March, 1942, to have risen by 
as much as 10 in., and the connections between the case 
and the charging gear had been broken. It is con- 
cluded that the lifting was due, in the main, to carbon 


deposition on the stack horizontal armouring bars. | 


The large amount of carbon found to have been de- 





, : ; 
It is pointed out, in the | 
first place that the descent of the stock must be uniform | 


It is pointed out that the problem | 


is emphasised to be | 
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THE ORGANISATION OF 
EXPERIMENTAL RESEARCH.* 


By W. G. Raptey, Ph.D. (Eng.). 


question of research during the immediate post-war 
| period. It has been pointed out by the Research 
| Sub-Committee of this Institution’s Post-War Planning 
| Committee that ‘“‘ the extension of scientific research in 
| Great Britain to the fullest possible extent is essential! 
| in order to maintain national security and a standard 
| of living at least equal to that of other progressive 
| countries.” The Chancellor of the Exchequer, when 
| presenting his last Budget, gave encouragement to such 
| extension by proposals that certain research expenditure 
| of a capital nature, including expenditure on laboratory 
| buildings, plant and machinery, should be allowed for 
| a period ie to five years as a deduction from profit 
| for income-tax purposes. Payments, whether for 
| capital purposes or not, made to a central research 
| body approved by the Department of Scientific and 
Industrial Research, are also to be allowed as a dedu 
tion when computing profits. 

| It has been estimated that within the electrical 
| industry expenditure by manufacturers on research is 
of the order of 1,000,0001. per annum. Of this, approxi- 
mately one-twelfth is controlled by the Electrical 
| Research Association and spent on co-operative investi 
gations. To the amount spent by manufacturers must 
| be added that expended by other bodies, such as the 
| Central Electricity Board, the Post Office, and the 
British Broadcasting Corporation. The supply and 
| fighting Services have found it necessary to have their 
own research establishments, and these expanded 
very rapidly under war conditions, the staffs being 
built up by scientists from the universities, other 
Government research establishments and _ industry 
Some diminution of their activity is to be expected 
with the cessation of the war, but it is unlikely that 
the Service experimental establishments will ever be 
allowed to fall back to their pre-war size. In industry, 
considerable increase in research work is to be 
anticipated. 

It is customary to distinguish between fundamental 
and applied research. By the first we mean, broadly 
speaking, research carried on purely for the advance 
ment of scientific knowledge, without direct reference 
to any practical outcome. The second comprehends 
research designed to produce results which will meet a 
specific need or otherwise be of immediate application 
in industry. The first has sometimes been referred to 
as abstract research and the second as industrial 
research, although this is a misnomer. 

In recent years, many of Britain's most valuable 
contributions to the advancement of science, particu 
larly in the realm of atomic physics, have come from 
the Cavendish Laboratory at Cambridge, and it is 
| true to say, as Sir Edward Appleton did, in a recent 
address at Manchester,t that the primary task of 
the universities “‘ should be to combine disinterested 
research designed for the advancement of knowledge 
with teaching work of a high standard.” Many of 
the newer universities, however, are so understaffed 
and poorly equipped that their higher teaching staff 
do not have adequate time or scope for original work. 
A report recently submitted to the Treasury by the 
Association of Scientific Workers pointed out that 
material increases were needed over the 1939 figures 
in order to give other universities the same provision 
for teaching and research as at Oxford, where, although 
the place of science in the university as a whole is poor, 
| the provision of staff and accommodation relative to 
the number of students is good. Fundamental research, 
| however, cannot be confined to the universities. The 
E.R.A., if it is to serve the industry fully, must give 
| freedom to a certain proportion of its staff to undertake 
| researches of a fundamental nature. Discoveries made 
| during such work give direction to successive periods 
of progress. Faraday’s discovery of the laws of electro- 


| Mven consideration has been given recently to the 
! 


posited is probably due to the poor fit between the | magnetic induction, Thomson’s work on the conduction 


bars and the brickwork, thus allowing a stream of 
gas to pass through from the furnace to the case. The 


temperature range in the zone of maximum carbon | spheric layers are three examples ; 


deposition, as calculated from data obtained, corre- 
sponds closely to the range which shows maximum | 
disruption in laboratory tests. Carbon deposition also 
occurred in the bricks and thus caused disruption. The | 


eure for this type of trouble is by no means clear. If | encouragement to it in their laboratories. 


the design of the armouring bars could be modified | 


of electricity through gases, and Appleton’s demon 
stration of the reflection of radio waves by the iono- 
each, directly or 
indirectly, has done much to decide our mode of living 
in war or peace. 
Recognising the 
research, the larger 


potentialities of fundamental 
commercial undertakings give 
The award 
in 1937 of a Nobel Prige to Dr. C. J. Davisson, of the 


so as to prevent currents of gas from passing along | Bell Telephone Laboratories, New York, jointly with 


the bars, the risk of excessive deposition would be | 
reduced. 
some furnaces) by means of an outer concrete shell. 
The possibility of using a copper-plated bar, or bars 
of a metal not conducive to carbon deposition, might 
also be considered. It is concluded that further work 
on the susceptibilities of various bricks to carbon | 


| 


in hand. Experiments have also been started on the 
expansion of the stack brickwork. 





Professor G. P. Thomson, of the Imperial College of 


This could be done (as is already done in | Science, London, marked the success of work which 


had gone on independently in two places and which 
led to the recognition of electrons as wave packets. 
Other discoveries made in the same laboratories have 








* Chairman’s address to the Measurements Section of 
the Institution of Electrical Engineers, delivered in 
London on Friday, October 20, 1944. Abridged. 

t See ENGINEERING, vol. 157, pages 325 and 364 (1944). 
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led to advances in the fields of microscopy, medicine 
and sound recording. Imperial Chemical Industries 
spent 2,200,0001. on research and development in 1943, 
and this must have included generous provision for 
work of a fundamental nature. It is known that large 
-ompanies in the British electrical industry are fully 
appreciative of its potential worth. 

Discoveries during fundamental research may open 
the door to the creation of entirely new industries. 
The continued progress of existing industries some- 
times becomes dependent also on the results of funda- 
mental research. In the electrical industry, one of the 
most obvious needs is that for new materials. The 
thermal efficiency of turbines has been steadily increased 
during recent years by the use of higher steam pressures 
and temperatures. The limit in this direction is at 
present determined by the creep of steels under pro- 
longed stress at high temperatures. Development of 
telecommunieation equipment has persistently de- 
manded insulating materials with both higher and 
lower permittivities, lower dielectric loss and better 


LABOUR NOTES. 


A Wurre Paper issued last week gives details of the 
Government’s policy for the re-allocation of industrial 
man-power in the period between the end of the war 
with Germany and the end of the war with Japan. 
It is a lengthy document and its contents are not easy 
to summarise, but briefly stated, the principles of 
re-allocation, are laid down and the initial order of 
releases, and, without exact timing—timing will, of 
course, depend on the course of the war—a re-arrange- 
ment of industrial priorities. The control of man-power 
must continue, it is declared, and the aim of the 
Government’s policy is stated in these terms: “* While 
seeking to mitigate the severity of the existing labour 
controls, and, while paying such regard as is possible 
to the natural desires of workers to seek work where 
they please and of employers to engage labour freely, to 
ensure that the available resources of man-power are 
employed in the places where, and on the tasks in 
which they are most needed in the national interest.” 





mechanical properties. Although there are many 
divergencies still to be explained, connection has 
definitely been established .between the polar properties 


In an official report of a conference which Mr. Bevin 


| tinued or renewed by further Regulations, made afte: 
| a public inquiry as to whether the conditions continued 
| to be fulfilled. 


The Minister of Labour and National Service has 
received representations that the Regulations should 
not expire at the end of this year, and, as contemplated 
by the Regulations, he has, accordingly, appointed 
Commissions to hold inquiries into the question whether 
the conditions continue to be fulfilled in the case of 
factories to which the regulations apply. Both Com- 
missions consist of Sir Harold Morris, K.C., as Presi- 
| dent, and Mr. J. McKie Bryce and Mr. F. 8. Button. 





Mr. Jack Tanner, President of the Amalgamated 
Engineering Union, said at Hull on Saturday last that 
if there was a hiatus between the change-over from 
war to peace production, the A.E.U. executive would 
insist that no person willing to, and capable of, work 
should be put on unemployment benefit, but should 
receive a normal wage as under the Essential Work 
Order. The word redundancy was becoming a fearful 


| one in the minds of thousands of A.E.U. members. 





of molecules and the dielectric properties of materials». cently had with the welfare officers of the National | There was no need for unemployment, certainly not 

built up of millions of molecules. Materials having | }),-k Labour Corporation, the Minister is stated to *™0Mg engineering workers, provided there were some 
Ps - e000 eae ’ | ° ° 

exceedingly high permittivities over a short tempera-| jaye said:—“ Just as we have had to develop a| plan and an orderly method of organisation to produce 

ture range have been made from the titanates of some | }eaith service for the general public and an industrial the things that were required. 

of the alkaline-earth metals. As another example,|}eaith service in the factories and workshops, we | 

the bonds between the two carbon and four hydrogen | .),31) now have to develop a service for the docks. I | 


atoms in the ethylene molecule are many thousand | 1, assured that no scheme for dock ‘labour will be 





An official statement issued recently in Germany 


times stronger than those existing between iron atoms | 
in steel. 
molecule contains about 50 atoms with the same 
general arrangement. 
characteristics of paraffin wax; it has desirable 
electrical properties, but is still mechanically weak as | 
the cohesion between molecules is small. Fortunately, | 
the polymerisation of ethylene—the linking together | 
of many molecules to form long, chain-like, structures 
containing 3,000 or more atoms—was tried experi-| 
mentally some years ago. The process produced a 
material, polythene, with a remarkably low basic 
power factor, of the order of 1-5 x 10~*, considerable 
mechanical strength, and very great usefulness in the 
construction of radio equipment. Its most serious 
limitation, in common with other low-loss dielectric 
materials, is that it softens at tropical air temperatures. 
Introduction of cross-linkages between the molecular 
chains has been suggested as a means of increasing the 
rigidity of the material. 

The materials of the future will appear, mostly, as 
the logical end products of experiments carried out to 
obtain fundamental knowledge of the relationship 
between the atomic and molecular structure of materials 
on the one hand, and their electrical and mechanical 
properties on the other. ° 

It is almost impossible to plan work of thiskind. The 
most important discoveries frequently come unexpect- 
edly, and sometimes while the experimenter is pursuing 
some other line of investigation. All that can be done 
is to ensure that existing requirements and problems 
are widely known. Results can be encouraged by 
introducing the research worker into the right atmo- 
sphere and giving him adequate experimental facilities 
for trying out his ideas. Very much is to be gained by 
that association between workers in different fields 
which gives rise to what has been called the cross- 
fertilisation of ideas. This is one reason why funda- 
mental research flourishes in a university where engin- | 
eer, physicist, chemist and mathematician meet in a | 
common room. 











j 
| 
| 


(To be continued.) 





British Cast IRON RESEARCH AssOCIATION.—The 
wnnual general meeting of the British Cast Iron Research 
Association will be held at Grosvenor House, Park Lane, 
London, W.1, on Wednesday, December 6. Fuller par- 
ticulars will be issued shortly. 








THe LATE Mr. L. J. Kaye.—It is with regret that we 
record the death of Mr. Louis James Kaye, which occurred | 
m November 9 after a prolonged illness. Mr. Kaye, 
who was a director of Alfred Herbert, Limited, Coventry, 
was a Yorkshireman and was born in 1880. He served 
his apprenticeship with Messrs. J. Butler and Company, 
Limited, Halifax, and afterwards became a draughtsman 
in the works of Messrs. Hulse and Company, Manchester. 
Subsequently he was employed by the Coventry Ordnance 
Works and by the Usines Bouhey, machine-too] makers, | 


Paris. 
ng in the works drawing office, and, in March, 1912, was 
‘ppointed managing director of the Société Anonyme 
\lfred Herbert, Paris. 


15 years, returning to Coventry in 1927 to take up the | down in Section 71 of the Factories Act, 


accepted by the Government in which adequate pro- 


men, but for their legitimate amenities and welfare. 


The material then assumes the| W. shall have a shortage of labour for many years. 


We cannot afford sickness, and we cannot afford 
people being away through lack of care after accidents 
or through failure on anybody's part to have proper 
treatment speedily available.” 


The writer of the editorial notes in the November 
issue of Man‘and Metal, the journal of the Iron and 
Steel Trades Confederation, believes that no considera- 
tion of the reconstruction of industry can leave out 
of account the organisational basis and form of the 
trade-union movement as it exists to-day. “It is 
not,” he says, “simply a passion for tidiness that 
impels all who have given thought to this matter to 
seek a way out from the multiplicity of unions that 
operate in the same industry and often criss-cross one 
another in other industries. As the report of the 
T.U.C. on this question shows quite clearly, it is by 


no means a simple problem, and the very last in which | 


any form of compulsion can be used.” 


“The history of each union,” he continues, “is a 


history of its growth, of one stage succeeding another | 
reacting to, and shaped by, the conditions it has had 


to meet. It cannot be forced into any particular 
form, except under the pressure of meed and circum- 
stance. That the post-war world will see changes of 
industrial organisation no one can deny, and there is 
nothing in the history of the trade-union movement to 
suggest that it will not adapt itself to such changes, 
even if it means such modifications in structure as 
would be strongly resisted to-day. Until that time 
arrives, those who believe in the theory of the one big 
union, the craft in the industrial union will go their 
ways strengthening and developing their organisations 
as best they may.” Bh oti 

A faction that could be eliminated, the writer thinks, 
with benefit to the movement, as a whole, is inter- 
union competition “that happy hunting ground of 
the non-unionist.”” “* There is,” he says, “‘ undoubtedly 
a greater readiness to-day among executive councils, 
at least, to recognise the folly of this in that, over the 
past few years, spheres of interest have been recognised 
and accepted. Where this can be done without 
impinging upon the very basis upon which an organisa- 
tion is built, it may be a step in the right direction, 
and, given an extension of that spirit, then, although 


| it is no solution of the’ problem, it will help to create 
| the atmosphere that will make radical change more 
easy when time demonstrates its inevitability.” 





directed attention to ways in which women home 
| workers could be used as an additional source of man- 


The bonds may be extended so that the | vision is not made, not only for the employment of | power in the armament industry. Owing to the 


shortage of raw materials for textiles, it was pointed out, 
| the number of home workers employed in the clothing 
| industry had been greatly reduced. These workers and 
| those previously in the paper and wood-working indus- 
tries could be, it was suggested, transferred to munition 
making, and the Minister of Munitions and Supply had 
accordingly directed the managers of munitions factories 
| not only to seek out home workers who might be free, 
| but also to apply to their former employers for informa- 
tion regarding their special skills and training in order 
to be able to use them to the best advantage. 


| In November, 1943, it was announced that heads of 
| undertakings would be obliged, from then on, to have 
| certain types of work given out whenever possible. A 
| Scale of priorities for this purpose was established in 
the clothing industry ; when orders are given out to be 
filled at the workers’ homes, the heads of undertakings 
have to provide sewing machines. 


Many women in Germany are being employed for 
the first time in the transport industry, and a number 
| of regulations have been adopted for their protection. 
| Women holding drivers’ licences were urged to volunteer 
| to take the place of lorry drivers on military service, 
and the limitation of their employment to the driving 
of small lorries with a maximum load capacity of one 
and a half tons was abolished. Now, women are 
authorised to drive lorries with a gross weight of 
three and a half tons, and a maximum capacity load 
of three tons. The women must be over 21 years of 
age; their work is limited to an average of eight hours 
a day; they must not ordinarily have to work on 
narrow roads or roads with heavy traffic or with 
obstacles that obstruct the view; strong, healthy 
women should be selected; they must not have to 
load or unload heavy merchandise. 





| An Order of April 20, 1943, authorised the employ- 
ment of women drivers on electric trams on similar 
| conditions, except that the minimum age is fixed at 
| 25 years and the maximum eight-hour day is calculated 
|as the average over three weeks. The special rest 
| periods allowed to other women workers are not 
| granted to them. Women, from 18 to 40 years of age, 
| may be allowed to collect tickets on trams, if they 
}do not suffer from varicose veins, cramps or serious 
defects of vision, and provided they know how to 
count money. They should not be employed at this 
| work for more than nine hours a day on the average, 
or for more than three years at a stretch, after which 





| they should be moved on to other employment. 
| 





The workers’ side of the Joint Production Committees, 


Regulations were made in October, 1939, and in set up for the aircraft industry by the French Com- 


These regulations were made after public 


April, 1940, respectively, authorising the employment | mittee of National Liberation, are all employees whose 
of young persons under 16 years of age (a) for 45 hours | functions do not include giving orders. 
In 1904, he joined Messrs. Alfred Herbert, start-| a week in printing and bookbinding factories and | and supervisory side covers the supervisory staff from 
(6) for 48 hours a week in certain classes of textile, etc., 

factories. 
He continued in this capacity for | inquiries as to whether certain special conditions laid 
1937, were | categories : 


The technical 


| the charge hand to the shop manager, including the 
| technical staff and the office manager. 
trative department of each undertaking consists of two 


The adminis- 


first, the employees whose functions do 


position of technical director, bécoming in due course a | fulfilled, and provision was made in the Regulations | not include direction, and second, those with respon- 
full director. Mr. Kaye was elected a member of the | for their continuance in operation until December 31, | sibility for giving orders. The chiefs of the adminis- 


Institution of Mechanical Engineers in 1912. 


' 1944, and thereafter if and so long as they were con- 


| . . . 
‘ trative services are considered part of the management. 
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TECHNICAL DEVELOPMENTS IN | 
NAVAL CONSTRUCTION.* 


By Sm Srantey V. Goopatt, K.C.B., O.B.E. 
(Continued from page 397.) 

So far as this country is concerned, the practice of | 
radiographing shipyard welds is still in its infancy ; | 
but the child is healthy and I am sure will grow. | 
Already he has done good work, as can be seen from 
Figs. 9 to 12, on this page. The first of these shows 
photographs of the front surface of three welds which | 
have been prepared for demonstration purposes, and 
Fig. 10 shows their back surface. All look about 
equally good; but the next illustration, Fig. 11, shows 
their radiographs. Notice the lack of fusion associated 
with a line of slag along the entire length. The middle 
weld contains slag inclusions. The third is very good. 
[ show Fig. 12 to illustrate how important 
technique is. In this case of handwelding, the correct | 
gap was not maintained for the first run or sufficient 
care was not taken in chipping out the slag from the 
back run. 

X-ray examinations have been carried out at certain | 
warship-building yards and I have no hesitation in | 
affirming that the result has been to raise the standard 
of welding in the shipyards. For shipyard work, it is 
considered that the emphasis should be on helping 
with the preliminary study, development and choice | 
of welding technique, and on guiding welders towards 
improved standards of work by the examination of 
welds selected without special warning from the pro- 
duction work. Welders are stimulated to take a con- 
structive interest in their work and discouraged from 
trying to get away with indifferent workmanship ; 
they can realise the need to adhere to specified pro- 
cedures when they see that any departure shows up 
as a defect, and we have found them genuinely appre- 
ciative of opportunities to see and discuss radiographs 
of their own work. I should like to take this oppor- 
tunity of naming Mr. W. G. John and Dr. W. R. 
Harper, who have been responsible for this good result. 

In peace time, the speeds attained at full power 
loom large in Press reports, but the resistance of 
warships at cruising speeds is important in its effect 
on endurance and fuel consumption. This considera- 
tion has been one reason why the bows of British war- 
ships have not been as bulbous as those in some other 
navies, for the gain at full speed has not been sufficient 
compensation for the loss at cruising speeds. 
ments have led to the adoption of forms giving a good 
result at full speed, with a decidedly superior result 
at cruising speeds. One development that has been 
very apparent to those who have observed new war- 
ships has been the extended adoption of the transom 
stern. This form of stern is by no means new, but the 
disabilities that went with it in the past have been 
overcome. In a certain class of destroyer, a reduction 
in resistance by 3 per cent. at full speed and 5 per 
cent. at 20 knots was effected by the adoption of this 
type of stern ; modifications were also embodied which 
avoided filling out the form near the propellers, so 
that propeller diameter and propulsive efficiency were 
fully maintained. 

A great deal of work has been done on forms for 
light coastal craft. The problem of combining good 
endurance at cruising speed with maximum full speed 
is a complicated one. The latter requirement involves | 
the development of dynamic lift, but dynamic lift is best 
achieved by accentuating features of form which re-act 
in the performance at cruising speed since they pro- 
mote wave making and eddy resistance. It will be 
appreciated that wave making is a considerable item 
at the cruising speeds of light coastal craft when I state 
that these cruising speeds are greater, proportionately, 
than the full speed of destroyers, and the displacement | 
is three times as great as that of a destroyer, in relation 
to the length. Sea and weather affect seriously the 
full speed and behaviour of these comparatively small 
and lightly-built craft and thus complicate the problem, | 
involving modifications to that form which gives the 
best performance in calm weather. 

For certain ships of new types, production require- | 
ments and military characteristics other than speed 
have had to receive prior consideration, and the pro- | 
blem has been to meet these requirements and at the | 
same time to ensure a propulsive performance of which 
one need not be ashamed. A large variety of warships | 
come under this heading, and their form characteristics 
are very different from those of other types. Little 
consideration was given to ships of this type before 
the war, although they were not altogether neglected. 
As a result, there was practically no background of 
previous investigation for guidance as to the best form 
to ensure the requisite propulsive performance. A fair 
amount of original research has been required, there- 


* The 13th Andrew Laing Memorial Lecture, delivered 
before the North-East Coast Institution of Engineers and 
Shipbuilders, Newcastle-on-Tyne, on November 3, 1944. 
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fore, to ascertain the best design of hull and propellers. 
Casual observers might conclude that the bow and | 
the stern have not been considered from the hydro- 
dynamic standpoint, but the fact is that much thought | 
has been given to these features. 

Propulsive and operational experience with two| 
different classes of warships have brought home one 
lesson, namely, the necessity to ensure greater accuracy 
in the manufacture of propellers. Much detailed in- | 


| vestigation has been made, including model tests, trials 


in ships, and complete and accurate measurements of | 


| propellers, besides theoretical considerations of their | 


designs. As a result, closer propeller tolerances have 
been specified and a greatly improved standard has 
been attained. Propeller manufacturers have co- 
operated, and we are indebted to them as they have 
been able to adopt these standards without disturbance 
In my Parsons 
Memorial Lecture, delivered in 1942, I described the 


| results of the work carried out to that date and empha- 


sised that the problem of obtaining good speed results 
with very fast-running propellers, driven by machinery | 
of high power, had become more acute than ever owing | 
to the introduction into the naval service of high-speed 
coastal craft. Briefly, I summed up the situation 
by saying that, with present propelling machinery, 
cavitation was a demon that was bound to be with us ; 
but the more we knew of his nasty ways the less we | 
should fear him. 

The loss of thrust for the propeller of a high-speed | 
coastal craft, when cavitating badly, is about 50 per 
cent. as compared with the thrust which would be 
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developed with immersion sufficiently great to avoid 
cavitation. Such immersion would be of the order of 
70 ft.—obviously an impracticable requirement. There 
is also a decline of torque of about 35 per cent., so that 
the loss of efficiency due to cavitation is about 15 per 
cent., which is much less than the loss of thrust. Con 
ditions under which destroyer propellers run at full 
speed are much less severe, the immersion being greater 
and the speed less. Large areas of the backs of the 
propeller blades are free of cavity formation, but there 
is a region of burbling cavitation towards the tip and 
leading edge with a certain amount of film-like lamina 
and cavitation close to the edge. The cavitation of 
destroyer propellers, however, is sufficient to cause 
concern and to call for persistent investigation to effect 
reduction. The decline in thrust may be about 10 per 
cent. and in efficiency about 5 per cent. in extrem: 
cases. 

Fig. 13, opposite, shows a propeller cavitating badly 
in comparison with one (Fig. 14) for the same ship 
almost free from cavitation. Blade sections of the 
former are of aerofoil shape, whereas the latter are 
segmental. Figs. 15 to 18 show the effect of in 
crease of blade area. The first propeller, Fig. 15, of 
small area, is cavitating rather badly, but the propeller 
with the widest blades is obviously a considerable 
improvement. At low speeds, the wide blades are 
inefficient, but at high speeds they give the best results 
The optimum blade width and shape depend upon the 
speed required. Blade thickness is also investigated 
to give the best performance consistent with strength 
requirements. 
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although some of the vapour cavities are as large as 
DEVELOPMENTS IN NA VAL CONSTRUCTION. } in., there is also a considerable mass of small bubbles 
only a small fraction of an inch in diameter. Such 
bubbles move at considerable speed and, according to 
mathematical theory, have a large frequency of vibra- 
tion, namely, several kilocycles per second. Thus very 
high speeds are required for realistic examination of the 
cavitation phenomena. Illumination of the propeller 
is a problem, having regard to the refraction of air, 
glass, and water, and the reaction of the considerable 
heat from the light source on the tunnel windows. 
Propeller theory led to the view that, for some classes 
of fast coastal craft, it would be an advantage to reduce 
the number of blades. There are various points in 
this ; for example, reduction in local peak suction due 
| to the increased blade width and reduced camber ratio, 
and also reduction in the number of pressure changes per 
| revolution. This theory is confirmed by model experi- 
|ments. Figs. 19 and 20, on this page, show, respec- 
| tively, a two-bladed propeller working in similar con- 
| ditions to those of a three-bladed propeller. Obviously, 
the former is showing less cavitation. The gain in 
efficiency is 10 per cent. A two-bladed propeller was 
A , | fitted for trial in a certain vessel and the result was good 
Fic. 13. Propetter Fic. 14. Propetrer Fie. 15. Area 50-Per Fie. 16. Area 80-PER | from the propulsive standpoint, but the increased 
CaviTaTiIna BaDLy. FOR SAME SHIP; Cent. OF STANDARD; CENT. OF STANDARD; | vibration was unacceptable. This vibration trouble 
SLIGHT CAVITATION. Bap CaviTaTION. APPRECIABLE CAVITATION. | has been overcome by modification of the stern to 
| increase propeller clearance from hull and appendages. 
| (To be continued.) 











HYDRO-ELECTRIC DEVELOPMENT 
IN GREAT BRITAIN.* 


By Str ALEXANDER GisB, G.B.E., F.R.S. 


(Concluded from page 398.) 


Wirt the area of the North of Scotland Hydro- 
Electric Board, it should be possible to obtain relatively 
cheap power for industries in which this is a vital 
factor in reducing production costs—power of which 
the cost will be unaffected by rising coal prices. As 
the Electricity Acts stand at present, it will only be 
possible to obtain this power within the area of the 
North of Scotland Board. The establishment of an 
| industrial estate in the Cromarty Firth area, which 
would not endanger the amenities of the Highlands 
| in general, is under consideration. Such an estate would 
| be located in close proximity to a large block of poten- 
| tial power, and could fulfil the role of distributor of 
bulk energy purchased at the most favourable rates. 
| Ready aceess by sea is available, and small urban 
Area 120-PeR CENT. OF STANDARD ; | COMmunities exist which would provide the nucleus 
7 of labour requirements of the electro-chemical and 
| metallurgical industries. Against this must be recorded 
| the absence of raw materials and the distance from 
markets—adverse factors which did not, however, 
prevent the establishment of the aluminium industry 
| in a nearby area. 
| It would be pure conjecture to suggest which indus- 
tries may ultimately establish themselves in the High- 
| lands and which in the Lowlands ; but, taking Scotland 
as a whole, there is no doubt that it offers conditions 
| which should attract electro-chemical and electro- 
metallurgical industries; and from these major con- 
sumers of power there will follow the many chemical 
| industries which are associated with such products as 
| calcium carbide, and which are, perhaps, more appro- 
| priately conducted in existing industrial areas. It is 
| hardly necessary to remind those who embark upon 
| industrial schemes in the more recondite parts of 
Scotland of the need for considering very carefully 
beforehand the question of the social amenities which 
will be required by the staff and operatives. Nowadays 
| this is an important factor, no matter from what 
| source the personnel is derived, but it is of vital conse- 
quence in cases where transfers from existing industrial 
areas, either in Scotland or elsewhere, are involved. 
| With the exception of the Severn estuary, England 
}and Wales are comparatively ill-provided with sites 
| capable of hydro-electric development, many catch- 
ment areas having been earmarked for the storage of 
| water for use in big cities. There can be no direct 
| influence, therefore, by hydro-electric development, as 
| at present envisaged, on industry in England and 
| Wales, with the exception of some small contribution 
from North Wales and a much larger contribution from 
| the Severn estuary. For the present, then, England 
| and Wales will have to rely almost entirely on steam 
| power, and there is little or no scope for the develop- 
|ment of industry in which power represents a large 
proportion of production cost. 
| The important heavy chemical industry of this 

Figs. 19 anp 20. Comparison oF Two-BLaADED AND THREE-BLADED PROPELLERS. | country has established itself principally in such areas 
|as Cheshire, South Lancashire, Tees-side, and the 

I should like to say a further word about Figs. 13 to | action. Powerful stroboscopic lighting is used to give | Midlands, for reasons which are quite apart from 
18. Visual observation and photographs are found to single-flash photographs, but a stroboscopic picture is, | 
be almost as useful as the quantitative measurements | of course, only an average view. We are giving atten-| * The Fifth Hinchley Memorial Lecture, delivered 
of performance in suggesting improvements, and in | tion to high-speed photography, but here there is ample | before the Institution of Chemical Engineers, London, on 
modifying and advancing conceptions of propeller! scope for development of technique. For example, | October 27, 1944. Abridged. 
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proximity to the source of power. Whether this will 
always be so, I cannot say. It may be decided to 
harness other tidal estuaries, such as those of the Dee, 
Mersey and Humber, but at the moment it is doubtful 
whether any of these schemes can be justified on 
economic grounds. Again, further investigation of | 
Central and South Wales and of the West Country 
rivers may reveal valuable inland sources not yet 
tapped. 

I approach the area around the Severn estuary with 
the knowledge that this is a veritable battleground of | 
contending interests, each pushing its own wares in the | 
guise of a champion of the inhabitants of the mining | 
valleys of South Wales. Alternately, praised and | 
damned by those indulging in this clash of opinions, | 
the Severn Barrage remains as a scheme in the lap of 
the gods and awaiting the day when those empowered 
to decide are at last satisfied that the scales are so | 
weighted in its favour as to justify a real start being | 
made on this great pioneer work. There is no doubt | 
in my mind that that day will come. 

This is an area where chemical and allied industries | 
should find the advantages they are seeking—cheap 
power, raw materials, good ports, and a pool of labour | 
not too far removed from the industrial area of the | 
Midlands and the markets of the Home Counties. | 
Those champions of the utilisation of coal, the Welsh | 
Reconstruction Advisory Council, have made the | 
following statement, with which I heartily agree : | 
“ Wales may eventually need an integrated coal-oil- | 
power and chemical industry, developed as a whole.” 
That is the very essence of the South Wales problem, 
and both coal and tidal power have their contributions 
to make. Here alone, south of the Border, do we find 
an area where water power can really assist in releasing 
coal, and in so doing offer prospects of the establish- 
ment on sound economic lines of diverse industries 
utilising our indigenous raw materials. That the Welsh 
miner will suffer is disproved by the fact that we shall 
be obliged to increase our coal production in spite of 
hydro-electric development, in order to keep pace 
with increased power consumption alone, without 
even considering the many other uses of coal enumerated 
in the Reconstruction Council’s Report. 

I have deliberately omitted, so far, other than a 
passing reference to the “cheap power” industries 
which I think should be encouraged in this country, 
but have merely indicated their likely location. ‘| 
would like to touch upon this point very briefly. | 
Speaking generally, hydro-electric power cannot be 
produced in this country at a figure which compares 
favourably with that in Canada, the United States or | 
Norway, for example. Industries in which cost of | 
power represents a high proportion of production costs 
must, therefore, be ruled out, except on grounds of 
national security. The manufacture of silicon carbide 
comes in this category, for, with electrical energy at a 
farthing a unit, the cost*of power represents about 
60 per cent. of the pre-war selling price of the Ame- 
rican product. 

Then there are industries in which the cost of power | 
would be such that, although higher in this country 
than abroad, the effect on the selling price of products | 
would not be so great as to preclude their competing 
successfully in the home market, and possibly even 
in the world market as well, if economies can be effected | 
by higher technical efficiency. Within this group we 
may include as typical examples the production of 
aluminium and fused alumina, magnesium, ferro- | 
alloys and calcium carbide. On a similar basis to 
that taken for silicon carbide, it is of interest to note 
that the cost of power represents some 28 per cent. of 
the selling price in the case of aluminium, 26 per cent. 
in the case of fused alumina, 2 per cent. in the electro- 
lytic reduction of magnesium, 30 per cent. to 40 per 
cent. for the various ferro-alloys, and 15 per cent. for | 
calcium carbide. Where electro-thermal methods are 
employed in the production of magnesium, the per- 
centage is higher. If, for similar purposes, power from 
the general Grid supply is going to cost 3d. a unit, | 
as may well be the case, these percentages are increased 
threefold, and production at competitive prices of the 
raw materials just quoted, with the exception of electro- 
lytic magnesium, becomes impossible. 

Calcium carbide has become a raw material of funda- | 
mental importance to industry, and more especially 
to chemical industry. Our present output is likely 
to be required for acetylene for welding purposes alone. | 
Acetylene, however, is a starting point in the syn- 
thesis of a large number of highly important organic 
chemicals, including substances not only vital to the | 
chemical industry itself, but to allied industries de- 
pendent upon it, such as the plastics industry. I have 
been told that one fifteenth part of the entire German 
chemical industry was devoted to the manufacture of | 
carbide. This country cannot afford to neglect such | 
a valuable asset. The necessary raw materials, coke 
and lime, are available in abundance in Great Britain, | 


table 1 is now turned through 180 deg. to bring the 
container 5 to the bottom and the mould to the top, 
the mould being then inverted. The weight of the 
mould in this position is upon the abutment plate 6 and 
the mould is held securely by the screw 9. A charge of 
molten metal is poured into the container 5, wher 
upon the table is turned through 180 deg. for the smoot} 
pouring of the molten metal into the mould. This bring. 
the parts back again to the position shown with tl: 
container 5 empty and the mould 7 filled with molten 
metal. While the metal at the top of the monld 7 
and within the dozzle is still molten, the tightening 
screw 9 can be slackened so that the full weight of th: 
mould and its solidifying billet comes upon the carriag: 
The latter is now wheeled outwards from the table | 
and clear of the trough 5a and screw 9. During thi 
movement, the upright mould is squarely supported b) 
the carriage so that it cannot tilt. Hoisting tackle i. 
connected to the eyes 18 and when the weight has been 
taken by it the carriage plate 15 is removed and th 
MET mould is hoisted out of the machine and transported tv 
<reuyuain a suitable cooling place, the machine being immediate!) 
558,362. Billet-Casting Machine. J. Stone and Com- available for a fresh mould. (Accepted January 
pany, Limited, of Deptford, S. F. Gossling, of Bromley, | ,944 ) 
E. F. Hodges, of West Wickham, and A. J. Murphy, of 
Petts Wood. (5 Figs.) June 30, 1942.—The invention 
is a casting machine having an increased output without | MOTOR VEHICLES. 
detriment to the castings produced. The figure shows a| 560,792. Steering Gear. R. H. Johnston, of West- 
machine in the inverted position just after the insertion | mingser, (3 Figs.) October 15, 1942.—This invention 
of a mould. A table 1 is mounted on trunnions 2 and | ;, gearing for steering mechanically-propelled vebicle~ 
fitted at each end with a bracket. Upon one bracket is 1,4 for other purposes. It is of the type which comprises « 
mounted a crucible 5, the top of which is in the form of a | .am constituted of a worm fixed on an operating shaft and 
trough 5a. Upon the upper end of the trough portion | engaged by a follower mounted on an arm so as to bx 
is placed an abutment plate 6 having a U-shaped aperture | substantially at right angles thereto, the arm, in turn 
to register with the U-shaped orifice of the trough. being mounted so as to be movable angularly and in a 
plane that is substantially parallel to the longitudinal 
axis of the worm, the cam groove of which latte?*varie~ 
in depth throughout its length, due to its having been 
produced by moving the cam blank and tool relatively 
to each other. 1 is the steering pillar and 2 is the shaft 
that extends through it and carries at its upper end 
the steering wheel and at its lower end the cam 3. 
4 is a bardened conical pin mounted on and at right 
angles to the longitudinal axis of an arm 6 that is mounted 
|on one end of a shaft capable of rotating in bearings in 
the casing which contains the cam 3. The other end of 
| the shaft, which has a rocking motion, is connected to the 
steering road wheels of the vehicle in any convenient 
|manner. The arm 6 is disposed so that it may move 
| in @ plane which is located to one side of the cam 3 and 
substantially parallel to the longitudinal axis of the 
cam. The distance between the axes of the pin 4 and 
shaft is such, that in the mid-position of the arm, the axis 
| of the pin is located on the side of a plane remote from 
| the shaft, the plane containing the longitudinal axis of 
| the cam 3 and being parallel to the axis of the shaft. 
The axis of the pin 4, when moving from the mid-position 
towards one or other end of the cam, passes through the 
billet mould 7, which has been lifted and stood upon the | the plane to a position on the side, adjacent to the 
plate 6, has its cavity directly over the aperture in rocker shaft. Although the cam groove has 4& cross 
the plate 6. The bottom of the inverted mould is closed 
by a plug 8 and a screw 9 working in the other bracket 4 
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| is tightened on to the plug, causing the mouth of the 


mould to be pressed tightly on the abutment plate 6. 
Along the length of the table are bolted two spaced 
brackets 11, each having a straight edge which is per- 
pendicular to the face of the table 1. The mould 7 can 
be passed between the brackets. Upon each of the | 
straight edges an inverted channel iron 12 runs on 
rollers, arfd the ends of the two channels next the table 


|are connected by a cross plate 14 recessed to fit the 


cylindrical exterior of a mould 7, the radius of this recess 
being slightly greater than half the diameter of the 
mould. A second cross plate 15 with a similar recess 
fits on to the channel irons to complete a wheeled carriage | 
structure. The mould is in two longitudinally divided | 
parts, which are held together by a clamping ring 17, | 
the clamping bolts also serving for the mounting of | 
eyes 18, which can be engaged by lifting hooks. The | 
most convenient method of operation is to assemble | 


| the mould complete with end plug 8, dozzle ring and | 


clamping ring 17, and hoist it into the machine in an | section corresponding to an axial section of the pin 4, 


upright position with the plug 8 at the bottom. Before | varies in depth throughout its length, and is formed by 
inserting the mould the table 1 is turned on its trunnions 
to bring the container 5 and trough 5a to the top, and 


| the screw 9 is unscrewed. The cross plate 15 is removed 
| from the carriage and the latter is run along the bracket 11 


away from the table 1 until arrested by stops. The 


| mould is then lowered between the brackets 11 until its 


collar 17 almost rests upon the plate 14. The plate 15 
is now mounted on the carriage. The hoist can then 


| be lowered further and detached so that the full weight 


of the mould comes upon the carriage, which is then 
wheeled along the brackets into position. The plug 8 in 
the lower end of the mould then comes over the screw 9 
and the opposite end of the mould comes opposite the 
pouring trough 5a. The screw 9 is now tightened against 
the plug 8. This brings the open end of the mould tightly 


moving an appropriate tool in relation to the cam blank, 
while the latter is rotated about its axis, its effective pitch 
lis made substantially constant. The tool is moved in 
| the are of a circle the radius of which is equal to the length 
of the arm 6 between the centre of the rocker shaft and 
the axis of the pin 4, this movement being effected 
without any change in direction of the axis of the tool 
and in such relation to the axis of the blank that the 
tool passes from one side to the other of a plane containing 
the axis and parallel to the tool-axis. According to 
the improvement, the tool is moved so that each complete 
rotation of the cam blank corresponds to the same linear 
displacement of the tool relative to the cam blank in a 
direction parallel with the longitudinal axis of the latter. 
| The pin 4 is moved in relation to the cam 3 in the gearing, 





and the development of this industry in Scotland and | against the abutment plate 6 and relieves the carriage | when this is functioning, in the same way that the tool 


South Wales would appear to be not only desirable, | 
but inevitable. 


of the weight of the mould, the collar 17 being now raised 
@ little above the plates 14 and 15 as shown. 


The | 


| is moved in relation to the blank during the formation 
of the cam groove. (Accepted April 20, 1944.) 
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ALTERNATING-CURRENT 
TRANSMISSION — II.* 
By Dr. T. F. Watt, M.1.E.E. 


(8) Electric Cables.—The first high-voltage cable 
for electric power transmission was that laid in 
England by 8. Z. de Ferranti, who, about 1890, 
designed the world-famous Deptford system in which 
power was generated and transmitted at 10,000 
volts. The distance from the generating station at 
Deptford to the distribution station in Bond- 
street, London, was about eight miles. One of the 
first results of the operation of this transmission 
system was the development of large pressure rises 
in the cable when the supply was switched on. 
This was known as the “ Ferranti Effect ’’ and is 
now @ commonplace example of electrical resonance 
due to the capacitance of the cable in series with 
the inductance of the rest of the circuit, but at that 
time it was an extremely puzzling phenomenon. 
Before the Deptford scheme was carried out, the 





London section of the British Grid and there are 
about 34 circuit miles of 66,000-volt cables and about 
42 circuit miles of 132,000-volt cable in service in 
that section. A 220,000-volt cable, 55 km. long, was 
put into service in France in April, 1936, this cable 
forming part of the transmission system between 
Paris and the Kems hydro-electric power plant on 
the Rhone. 

Rubber-insulated cables may be used for pressures 
up to 25 kV, but for important transmission and 
distribution lines it may be said that all modern 
power cables are insulated with impregnated paper 
and lead covered. Not only is such impregnated- 
paper insulation more reliable than rubber but it is 
practically unaffected by age. For cables which 
have to be laid underground, paper insulation is 
used even for low-pressure work. Paper-insulated 
cables are now manufactured for pressures up to 
220 kV, and have the same reliability as low-pressure 
cables. If rubber-insulated cables are used for 
high-pressure insulation there is the risk of glow- 
discharge developing, and when ozone is formed in 


highest pressure in use for generation and trans- | this way, the additional danger arises of the ozone 


mission was 6,600 volts and for this pressure the 
cables were insulated with vulcanised india-rubber 
and were found to be completely satisfactory. The 
use of higher pressures, however, required some new 
type of insulating material and Ferranti used 
impregnated paper. Paper-insulated cables installed 
in the early ‘nineties are still in successful operation 
and the advantages of paper insulation were quickly 
recognised everywhere and the manufacture of such 
cables was begun in many countries. In modern 
electric power stations and distribution systems the 
transmission of electric power by means of cables is 
much more costly than by means of overhead lines, 
but it. has the advantage that it is much less subject 
to damage and the maintenance costs are corre- 
spondingly less. In city areas, for example, where 
high-pressure overhead lines would not be per- 
mitted for obvious reasons, cable transmission is 
indispensable. 

For very high voltages a relatively new and 
important method has been developed for providing 
oil-channels in the paper insulation of the cable, 
these channels being kept always filled with oil. 
Oil-filled cables of this type are in operation in the 





* Part I of this series appeared on pages 101, 162 and 
222, ante. 











attacking the rubber. Glow discharges can develop 
at the metallic terminal fixtures due to the high 
concentration of the lines of force in the neighbour- 
hood of such fixtures. The discharge may also 
develop in the small air-spaces between the inner 
surface of the lead sheath and the rubber, and such 
air spaces can never be entirely avoided. If the 
rubber is subjected to local stresses, due to bending 
for example, it is found that the rubber is attacked 
by the ozone produced by glow discharges in the 
small air pockets and usually the insulation breaks 
down in consequence. Attempts have been made 
to eliminate this sensitivity of rubber to ozone and 
some progress has been made in this direction. 
The use of rubber cables is often preferred 
because such cables are more easily laid and the 
special terminal boxes necessary in the case of paper- 
insulated cables to guard against the risk of moisture 
can be dispensed with. High-pressure rubber cables 
can be used when a leading ponsideration is sim- 
plicity of installation and in such cases a damaged 





cable can easily be replaced. For example, high- 
pressure rubber cables are used for supplying the 
neon-tube illuminated advertisements for which a 
few thousand volts are required, and recently, 
15,000-volt rubber cables have been used, as well 
as paper cables, for main-line railway equipment. 





Apart from such special applications, however, 
paper-insulated cables are now exclusively used for 
normal transmission and distribution purposes. 

The insulating paper used for such cables is from 
0-08 mm. to 0-2 mm. thick and is laid on by means 
of a winding machine and is generally arranged. in 
many layers side by side, the direétion of winding 
for the successive layers being periodically changed. 
The thickness of the paper insulation depends upon 
the operating voltage and is determined from con- 
siderations of the. permissible pressure gradient as 
derived from research and experience ; this will be 
considered in some detail later. For low-pressure 
cables, the minimum thickness of insulation is 
governed by considerations of mechanical strength, 
|since the electric strength requirements would be 
sufficiently met by only two or three layers of paper. 
Before the paper covering is impregnated, the mois- 
ture it contains must be removed, the amount being 
from 6 per cent. to 10 per cent. of the total weight. 
The drying process is carried out in a vacuum at a 
temperature of about 110 deg. C. After drying, the 
paper is impregnated at about the same temperature 





with a compound of which mineral oil is the main 
constituent, and it must be sufficiently fluid to 


enable it to penetrate freely into the paper. After 
impregnation, the cable is allowed to cool slowly so 
that during contraction no hollow spaces will be 
formed by the impregnating compound, the con- 
traction coefficient of which is about 8 x 10-* per 
deg. C., and when cold a seamless lead sheath is 
extruded over the completed cable. 

When such a cable is buried in the ground, the 
lead sheath must be protected from “stray” cur- 
rents, and also from the chemical action of acidu- 
lated water. In general, a corrosion-proof covering 
of bitumen with a sandwiched layer of impregnated 
paper is provided and over all is a covering of tarred 
jute or other fibrous material. As a protection 
against mechanical damage, an armouring of iron 
wire or tape is provided and it is generally found to 
be sufficient for the purpose to use two layers of 
iron tape wound in opposite directions. For single- 
core alternating-current cables, non-magnetic or 
eebly magnetic material must be used for the 
rmouring in order to prevent serious eddy-current 
and hysteresis losses. Over the armouring is an 
outer covering of jute. The impregnating material 
used for the paper is mostly a resin-oil compound of 
appropriate composition. For the outermost cover- 











422 


ENGINEERING. 


DEc. I, 1944. 








ing of jute a coating of ordinary gas tar was formerly 
used, but the present practice is to use special tar 
or bitumen of a more or less non-inflammable charac- 
ter obtained by the admixture of a chlorinated 
substance, an example of this application being the 
cables which lie unburied in coal-mine workings. 

There are two fundamental types of paper- 

insulated three-phase cables, viz., (i) “* belted” 
cables in which the three cores are provided with 
@ common over-all lead sheath and (ii), cables of the 
Héchstadter type in which a thin metal film is 
provided over each of the three cores, a develop- 
ment of this type being the substitution for the 
metal film of a seamless lead sheath for each core. 
For operating pressures up to 20 kV, belted three- 
phase cables are used, in which the greater part 
of the insulation is employed for the individual cores 
and a smaller portion for the “ belt ” lining which is 
adjacent to the lead sheath, as will be seen by refer- 
ence to Fig. 21, on page 421. For pressures greater 
than 20 kV, cables constructed on the Héchstidter 
principle must be used and these are standardised 
for pressures up to 60 kV. When circular cores are 
used and twisted together in a rope formation, as 
shown in Fig. 21, there is a large amount of space 
between the cores and between the belt and the 
cores, this space being filled with some suitable 
material, such as paper rope. As this filling material 
will be subjected to the operating pressure, it is a 
source of weakness. 

A considerable advantage is obtained when 
sector-shaped cores are used, as shown in Fig. 22, 
page 421, in which the spaces between the cores and 
between the belt and the cores are greatly reduced, 
so that only a small amount of filling material is 
required. A further advantage of the sector-shaped 
core is that for a given cross-section of conductor the 
overall diameter of the cable is very much smaller 
than when circular cores are used, as will be clear 
from Figs. 21 and 22, which show the two types of 
construction to the same scale. Each type is rated 
at 6 kV and the conductor section for each type is 
3 x 95 sq. mm.; the overall diameter for the 
cable in Fig. 21 is 53 mm., and for the cable of 
Fig. 22 is 47 mm. 

Fig. 23 shows a sector-shaped core type in which 
a fourth conductor of circular section is provided, 
such a cable being used for a three-phase four-wire 
distribution system. In Fig. 23, a indicates the 
conductors, 6 the paper insulation, c the paper 
filling, d the lead sheath, e the corrosion-proof layer 
with bedding, f two layers of iron tape, and g one 
layer of jute. 

In order to avoid mechanical stress on the paper 
insulation of the individual cores due to twisting 
them together to form a rope-like structure, the 
individual strands of each core are regularly trans- 
posed during the assembly of the core, so that the 
subsequent twisting of the three cores together does 
not impose any additional strain on the component 
strands, and, in this way, any mechanical stress in 
the paper insulation is avoided. For copper con- 
ductors of which the section is to be greater than 
about 25 sq. mm., and for operating pressures up to 
about 10 kV, sector-shaped cores should be used. 

Reference to Fig. 24, page 421, shows the lines of 
force and the equi-potential lines for a normal three- 
phase belted cable, from which it will be seen that 
the electric force at any point in the paper insulation 
may be analysed into two components at right 
angles, one of which is parallel to the plane of the 
paper and the other is perpendicular to the paper 
layers. Since the electric strength of the paper in a 
direction along its surface is very much less than in 
a direction at right angles to the layers, it is desirable, 
from the point of view of breakdown strength, to 
design the cable so that the lines of electric force 
shall be everywhere at right angles to the paper 
layer. Another disadvantage of the normal belted 
cable is the relatively poor electric strength of the 
filling material, as has been pointed out in the fore- 
going. Héchstidter was the first to realise the prac- 
tical significance of ensuring that the electric lines of 
force should be directed at right angles to the plang 
of the insulating paper and for this reason he pro- 
vided each of the insulated cores with an earthed 
metal foil coating, such as aluminium foil 0-02 mm. 
in thickness, and assembled the whole in a lead 


+insulation. 


effect of this arrangement on the direction of the 
electric lines of force. It will be clear that the 
direction is now everywhere radial, that is, at right 
angles to the cylindrical layers of the paper 


The same effect as regards the control of the 
direction of the lines of electric force can be obtained 
by using a three-phase cable in which each core is 
provided with a separate lead sheath as shown in 





| with bedding, g two layers of steel tape, and h a 


Fig. 266, page 421, while Fig. 26a shows the Héch- 
stidter type of cable. The direction of, the electric 
force in Fig. 265 will still be at right angles to the 
plane of the insulating paper. 

In Figs. 26a and 260, a indicates metallised paper 
| tape, 6 the conductors, c paper insulation, d paper 
filling, e the lead sheath, f the corrosion-proof layer, 





layer of fibrous material. An advantage of the 
arrangement shown in Fig. 266 is that the cooling 
of the individual cores by the respective lead sheaths 
is considerably improved, and consequently an in- 
creased load can be carried. There is also the 
further advantage that the terminal box connections 
are considerably simplified as compared with the 
three-core belted cable of the Héchstidter type. 
When the size of the three separate lead-covered 
cores becomes too unwieldy to twist satisfactorily 
together to form an assembly encased in one common 
lead sheath, then the individual lead-covered cables 
can be laid side by side and electrically connected 








sheath, as shown in Fig. 25, which also shows the 





at the terminals to form the three-phase system. 
From the point of view of laying the cables, it is 
practicable to lay separate cables in much greater 
lengths and so reduce the number of junction boxes. 
A further advantage is that if a fourth cable is 
laid at the same time, it provides a valuable reserve 
in case one of the other cables breaks down in 
service. A disadvantage of using three separate 
lead-covered cables is the increased sheath losses 
which will develop, and it is not then feasible to 
use iron or steel armouring as in the case with the 
normal belted cables and the Héchstddter type, 
since with the latter the magnetic field in the 
armouring will be almost negligible whereas with 
single-core cables serious losses would be produced 
by the magnetic field which would become estab- 
lished in the armouring, and for this reason the 
armouring of single-core cables must be of bronze, 
hard copper, or feebly-magnetic material. Since, 
however, the use of such non-magnetic metals 
appreciably increases the cost of the cable, it is 
now frequently the practice to dispense with the 
armouring for single-core cables and only to apply 
a coating of some good anti-corrosive substance. 
In such cases, special precautions must be taken 
to ensure that no mechanical damage is done to the 
cable during the process of laying. 

The permissible temperature rise for cables up to 
6 kV is not greater than 35 deg. C., and for cables of 
higher pressure rating is not greater than 25 deg. C. 
When cables are laid in the open, the cooling effect 
is not so good as when they are laid underground, 
the rated current being only 75 per cent. of that for 
buried cables. When cables are laid in channels or 
tubes in the open the current rating must be reduced 
by a further 10 per cent. Frequently, many cables 
are laid side by side and, in consequence, the cooling 
isimpaired. It is therefore good practice to assume 
that when cables are laid side by side the rating is 
to be modified as follows: two cables 90 per cent., 
four cables 80 per cent., six cables 75 per cent. and 
eight cables 70 per cent. of that of a single cable. 

The permissible operating pressure and current 
of an impregnated, paper-insulated, belted, or 
screened cable are limited by the unequal coefficients 
of expansion of the component parts of the cable 
structure. The value of this coefficient for metal 
and paper is only about 0-7 x 10~* per degree 
Centigrade, and for the impregnating compound is 
about 8 x 10~* per degree Centigrade, while the 
coefficient of compression is about 0-5 x 10~* per 
atmosphere. It can be shown, therefore, that for 
a temperature rise of only 10 deg. C. the mechanical 
pressure which would be developed would be about 
150 atmospheres if the whole of the structure were 
rigid and unable to accommodate the expanded 
material. In practice, however, such a high pressure 
cannot, of course, actually develop since the lead 


compound would be forced into the terminal boxes 
and junction boxes and other available spaces. On 
cooling down again, the expanded material would 
withdraw to the coldest part, that is towards the 
lead sheath, in so far as friction and the capillary 
attraction of the paper will permit. The conse- 
quent hollow spaces which will develop in the insula- 
ing material will be mostly in the neighbourhood of 
the conductor and unfortunately that is just where 
the electric stress is greatest, so that if the operating 
voltage of the cable is sufficiently high and the 
hollow spaces sufficiently developed (i.e., the tem- 
perature rise is sufficiently high or the opportunities 
for the expansion of the material sufficiently good) 
glow discharges will take place and a creeping dis- 
charge will follow, leading to a breakdown of the 
cable insulation. Metallisation of the conductor 
insulation on the Héchstaédter principle can only 
modify this danger in so far as gas pockets produced 
in the neighbourhood of the lead sheath are con- 
cerned, but it cannot improve the conditions within 
the body of the insulation material. 

These aspects of the effect of the heating of paper- 
insulated cables control the temperature rise which 
can be safely allowed in solid cables, but even in oil. 
filled and gas-filled cables the permissible tempera- 
ture rise is limited by the effects of the mechanical! 
pressure produced by the heat as well as by con- 
siderations of the endurance of the insulating 
material. For oil-filled and compressed gas-filled 
cables the maximum operating temperature at 
present allowed is about 80 deg. C., whereas for solid 
cables not more than 55 deg. C. is allowed for cables 
operating at pressures up to 6 kV, and 45 deg. C. for 
all others. 

Another aspect of the expansion of the insulating 
material under heat is that the lead sheath may 
become permanently extended, so that between the 
sheath and the insulating material a layer of oil-gas 
may form through which glow discharges may also 
develop. In order to prevent this, high-pressure cables 
may be provided with an earthed metal-foil layer 
covering the paper insulation so that there will 
then be no potential difference between the paper- 
insulating layer and the lead sheath, and conse- 
quently no glow discharge can then develop in this 
locality. 

It is possible to demonstrate experimentally the 
development of hollow in the insulation of a 
cable by measuring the loss angle with a gradually 
increasing pressure applied to the cable. Each 
core of a cable, together with the corresponding 
lead sheath, forms a capacitance, and if there were 
no losses in the dielectric the current would be 
90 deg, ahead of the applied pressure. In conse- 
quence of the dielectric loss, however, the phase 
angle is somewhat less than 90 deg. and the amount 6 
by which it is less than 90 deg. is the “ loss angle,” 
as shown in Fig. 27, opposite. In Fig. 28, is shown 
the relationship of the value of tan 5, as a function 
of the applied pressure, for constant temperatures 
of 17 deg. C. and 40 deg. C., respectively, and these 
graphs show that the loss angle is fairly constant 
over a wide range of pressures. When, however, 
the cable has cooled down again from 40 deg. C. to 
13 deg. C., hollow spaces will be formed and if the 
applied pressure is now increased it is found that the 
loss angle suddenly increases, giving a kink in the 
straight line relationship as shown in Fig. 28, the 
reason for this being that the applied pressure has 
then become sufficiently high to produce a glow 
discharge and consequently the dielectric loss will 
suddenly increase. 

The power loss in the dielectric will increase as 
the loss angle 3 increases. For a cable with three 
lead-sheathed cores the value of the angle 3 is 
about 0-003 radian to 0-008 radian. Reference to 
Fig. 27 shows that the dielectric losses can be 
expressed by the following relationships :— 

Wai = 3 V, 1, cos $ = 3V,Ipsin8 =3V, 158 

per km. per phase, ‘ ‘ ‘ . (74) 


where I, = V,w(C, is the charging current of the 
cable per kilometre per phase, C farad is the effective 
operating capacitance of the cable per kilometre 
per phase, and V, is the pressure per phase. If 
these values are inserted in the relationship (74), 
then 





sheath would be extended and the impregnating 





Wai = 3 Vi wC 8 watts per km. per phase . (75) 
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ALTERNATING-CURRENT TRANSMISSION. 
Fig.30. 
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The dielectric losses are, in general, insignificantly | 


small as compared with the core losses ; they are | 
of the order of 1 per cent. The great significance | 
of the measurement of the dielectric losses, however, 
is the information which such measurements are 
capable of providing as regards the condition of the 
dielectric itself. In addition to the dielectric losses | 
there will be eddy-current losses produced in the 
lead sheaths of single-core cables, and the way in 
which these arise will be seen by reference to | 
Fig. 29. A portion of each of two parallel single-core 
lead-sheathed cables is shown and the magnetic | 
field in the space between the respective cables is | 
indicated by means of small crosses which apply for 
the directions of the currents in the cable cores, as | 
marked in Fig. 29. This alternating magnetic field 
will induce an e.m.f. in the direction shown by the | 
arrows, viz., across the earth path between the 
cables and along the respective sheaths, and the | 
magnitude of the resultant current will depend | 
upon the specific resistance of the earth material | 
and of the lead sheath, as well as upon the distance | 
between the cables. 

In general, three-phase cables are protected by 
iron or steel armouring and the stray magnetic 
fields due to the currents in the cable cores will 
give rise to a certain amount of hysteresis and eddy- | 
current losses, although the resultant magnetic field 
in the armouring of a three-phase cable will be | 
relatively small. According to the constructional | 
details of the cables, the amount of these losses | 
may be from 2 per cent. to 5 per cent. of the core | 
losses. If instead of a three-core cable, three | 
separate cables are used for three-phase power | 
transmission, each of which is armoured with an | 
iron or steel covering, the iron losses so produced 
may become prohibitively large. In such cases, it 
will be necessary to use non-magnetic material, if 
armouring is essential, although this will increase the 
cost of the cable appreciably. 

The factors which determine the requisite thick- 
ness of the cable insulation are (i) the electric break- 
down strength of the ideally flawless insulation 
material, and (ii), the effect of the presence of hollow 
space in the dielectric. In Fig. 30 is shown the 
relative breakdown strength of oil-impregnated 
paper in the case in which the material can be con- 
sidered to be practically flawless, viz., Fig. 30 (a) 
refers to an alternating applied pressure at 50 hz. 
Fig. 30 (6) refers to the case of an impulse wave* of 
applied p.d., of which the duration of the half-value 
is T, = 50 psec. Fig. 30 (c) applies to a uni- 
directional pulsating wave of pressure, and Fig. 30 (d) 











* See also ENGINEERING, vol. 153, page 341 (1942). 
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shows the effect of a steady (non-pulsating) d.c. 
pressure. 

These experimental results show that the break- 
down strength of oil-impregnated paper depends 
to a large extent on the nature of the applied pres- 
sure, and the characteristic fact emerges that the 
more nearly the applied pressure approaches a uni- 
polar characteristic and the smaller the a.c. com- 
ponent is, relatively to the d.c. component, fhe 
more the breakdown pressure, and consequently 
the permissible operating pressure, increase. Thus, 
with a pure d.c. applied pressure from which all 
pulsations have been eliminated, a practically flaw- 
less dielectric will stand twice the breakdown 
pressure of an a.c. pressure wave, other conditions 
being the same. 

Cable insulation is by no means ideal in so far 





| 
| 
| 
| 





Time 
en - pees ge > 
1 
i @ 
i 








Time 


as solid paper insulated cables are concerned since 
unavoidable small hollow spaces always develop due, 
for example, to bending of the cable and also due 
to repeated warming and cooling of the dielectric. 
Such hollow spaces, in general, seriously reduce the 
magnitude of the permissible operating pressure 
since glow discharges will form in them. The 
mechanical forces which will be produced will force 
the oil out of the paper surrounding the hollow space 
| and, due to polymerisation, will cause the adjacent 
| insulation material to disappear and consequently 
the size of the hollow spaces will correspondingly 
increase. The physical significance of the type of 
the applied pressure as regards the possibility of 
damage due to glow discharge may be considered 
with reference to Figs. 31, 32 and 33. 


In Fig. 31 (a) is shown a layer of paper insulation 
and an air-gap while Fig. 31 (6) shows the equivalent 
circuit for the conditions shown in Fig. 31 (a), viz., 
the capacitance of the dielectric is shown by C, in 
parallel with the resistance R of the dielectric and 
this parallel combination is shown in series with the 
capacitance C, of the air-gap. The spark-gap K, 
Fig. 31 (6), represents the breakdown equivalent of 
the air space. In Fig. 32 is shown the behaviour 
when breakdowu occurs due to an applied a.c. pres- 
sure wave of 50 hz. Assuming a dielectric constant 
of « = 4 for the insulation layer of Fig. 31 (a) and 
the relative thickness of dielectric and air gap to be 
10:1, then, when the breakdown pressure of 
V, = 3 KV exists across the gap, the pressure across 
the paper insulation will be 7-5 kV. When the 
glow discharge occurs, the equivalent capacitance 
C,, Fig. 31 (6), becomes short-circuited by the 
spark-over across the gap and, in consequence, there 
will be an increase of current through the dielectric 
as shown by the diagram, Fig. 32. This spark-over 
breakdown will occur once every half-cycle of the 
applied pressure wave ; that is 100 times per second. 

When the applied pressure is a purely d.c. pressure, 
then at the development of the glow discharge the 
capacitance C, becomes short-circuited and a 
sudden rush of current will pass through the parallel 
combination of capacitance C, and insulation resist- 
ance. The condenser C, becoming discharged and 
consequently, the glow discharge having ceased, the 
pressure across C, will gradually rise until it has 
again reached the breakdown value, when the rush 
of current again takes place and this sequence pro- 
ceeds indefinitely. Since the rise of pressure across 
C,, as shown by the logarithmic curve in Fig. 33, 
is relatively a slow procedure, viz., from about 
1 minute to 10 minutes, that is 60 seconds to 600 
seconds, it follows that the rate of occurrence of the 





glow discharge in this case is only from ,,,, to 
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as'voo that for the 50-cycle a.c. pressure wave. 
The consequence is that the heating effect of the 
glow discharge will be correspondingly greater for 
a.c. than for d.c., so that a much lower operating 
pressure must be taken when the cables are operating 
with a.c. than when operating with d.c. This 
aspect of glow discharge phenomena is one of the 
most forcible arguments in favour of the use of high- 


tension direct current for the transmission of power | working population and pay for the 


over long distances. 
(To be continued.) 
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| THE FUTURE OF THE 
MACHINE-TOOL INDUSTRY.* 


By H. H. Assriver, M.B.E., M.I.Mech.E. 


We have been warned during the last few months 
| that we shall have vastly to increase our export trade 
if we are to recover our pre-war economic position and 
at the same time improve the standard of living of our 
many social 
|amenities promised by the Government. We shall 
undoubtedly be faced with requests or demands for 
shorter hours at the same rate of remuneration or even 
on a higher scale ; and, after all is said, why should we 
consider perpetual overtime as the normal state of 
affairs, as it has been for many years? If we view 
the new situation that will arise under post-war con- 


my reply would be, unhesitatingly, the constant striving 
to save time and manual effort in the manipulation of 
machines, and the elimination of hand work. 

Before the introduction of high-speed steel led to the 
immediate redesigning and speeding-up of machines to 
take advantage of the vastly increased metal remoya]| 
capacity of the new steels, this Association appointed 
its own Tool Steel Research Committee, which carried 
out exhaustive tests of feeds and speeds, tool anyles 
and rakes, etc., under all possible conditions. The 
results, as tabulated and published, form a basis 
for comparison up to the present time. Following 
| the introduction and very full exploitation of high 
| speed steels, we had the introduction of the tungsten 
carbide class of tool. This caused another stir, this 
| time for higher and still higher cutting speeds; for 
| whereas, with high-speed steel, the call was for more 








by G. S. CALLENDAR and Sir A. C. EoErton, F.R.S. | “itions through the same glasses as we did pre-war, the | powerful machines specially designed for high-speed 


Second edition, with new appendix on “ Properties 
of Compressed Liquid Water.” Published for the 
British Electrical and Allied Industries Research 
Association. London: Edward Arnold and Company. 
Price 12s. 6d. net.) 
In ordinary calculations concerning the theoretical 
efficiency of a steam cycle, it is usual to neglect the 
work done by the feed pump, which, of course, is 
not taken into account in the entropy diagram ; or, 
at best, to allow for the work by assigning some 


position does not appear to be very hopeful and such 
| an outlook would spell sure and certain defeat. So 
what are we, as engineers, going to do about it ? 
| Britain has always been a general engineering coun- 
| try, and has been for generations past the engineering 
| workshop of the world, with very few specialised manu- 
| factures, but with a vast reservoir of specialised know- 
|ledge. There has been in the last few years some 
| departure from this position, but nothing like what 
| there will have to be if we are not to allow ourselves to 
| stagnate. The post-war period will see the world 


and heavy cutting, the call was then for very much 
higher speeds, but with comparatively light cutting 
There is no doubt that, for light cuts and light work. 
| the gain in production was fairly substantial, but for 
| heavy cutting the gain, if any, is doubtful. So far as 
| rapid metal removal by cutting tools is concerned, thy 
| limit was reached some few years ago. 

| In the last ten years or so, rapid progress has been 
| made in the way of increasing output per man-hour 
/ employed, and coupled with this greater output is the 
| fact that the average quality of output has improved. 


| 





arbitrary specific volume to the water delivered to | becoming more and more industrialised, particularly | Everyone to-day is faced with demands either for « 


the boiler. 
factory when really high pressures and temperatures 
are in question, for the volume and other properties 
of water are far from constant. Up to the present, 
there have been no data accessible to British 
engineers concerning the properties of water under 
conditions that may now be met with in boiler 
practice. This need has been remedied by the issue 
of the present edition of Callendar’s Tables. In 
substance, it is a reprint of the 1939 edition, with an 
additional appendix comprising a table of specific 
volumes of water over a pressure range from 500 lb. 
to 3,000 lb. per sq. in, abs. at temperatures ranging 
from 32 deg. to 600 deg. F., and a further table giving 
total heats and entropies from 100 Ib. pressure at 
32 deg. F. to 3,500 Ib. at 600 deg. F. The figures 
agree with those of the Callendar Tables for saturated 
conditions, and the variations due to higher pres- 
sures and temperatures have been made to accord 
with those determined by Professor J. H. Keenan 
and used in the Keenan and Keyes Steam Tables. 
The new Callendar Tables are printed on thinner 
paper than the former edition and lack the conveni- 
ence of the stepped edges. Apart from the practical 
utility of the additional tables, they bring out some 
interesting physical facts. For example, the density 
of water at 32 deg. F. will be found to increase from 
62-46 lb. per cubic foot under its own vapour pres- 
sure to 63-01 Ib. under a pressure of 3,000 Ib. per 
square inch, while the density at the latter pressure 
will be reduced to only 43-95 lb. per cubic foot 
by raising the temperature to 600 deg. F. 





Soctety OF ENGINEERS.—The 35th annual general 


this industrialisation is bound to lead to their making 
machines and goods formerly made here at home ; but 
it is also bound to lead to a demand for machines and 
| goods of improved design and quality, such as can be 
made here by the inherent skill of our workpeople. 
| We have in this country a vast reservoir of engineer- 
| ing skill, greater in proportion to our population than 
| that of any other country ; skill which has been deve- 
| loped by a natural aptitude for mechanics bred from 
| generation to generation. I think we are as justly 
| entitled to call ourselves an engineering nation as we 
are a seafaring nation. All this potential natural 
engineering aptitude can, and will have to be, utilised 
| if we are to meet and fulfil our obligations in the post- 
| war period. 

In the past, we have been far too prone to rely on the 
inherent skill of our workpeople, giving them the 
problems and leaving them as it were to work out their 
own, and incidentaily our, salvation. That this 
| haphazard method of working has been successful no 
jone can deny. It has certainly been successful in 
| engendering those qualities in our workpeople to a very 
high degree, but the time is fast approaching when we 
| shall be forced to utilise and train to a much higher 
| degree of productivity by increasing the mechanisation 
of operations now performed manually. This is bound 

to be to the mutual advantage of all concerned. How 
are we to take advantage of this vast amount of 
potential manufacturing ability ! In my opinion, the 
answer is a two-fold one: more and better machine 
tools, and the necessary expert knowledge to get the 
best out of them. 

| The building of machine tools has often been referred 
| to as a key industry, particularly in war time ; but the 
| term key industry, in my opinion, is quite wrong. Any 
| industry can be a key industry if there happens to be a 
| bottle-neck in that particular line of business. The 
| machine tool industry is not so much a key industry 











meeting of the Society of Engineers will be held at} as, I would suggest, the foundation of all engineering 
1.30 p.m., on Monday, December 11, in the offices of the | industries : without some form of machine tools, very 
Society, 17. Victoria-street, London, 8.W.1. The ac-| little or nothing can be done. We are all too apt to 
counts for 1943 and the report of the Council for 1944| take the lathe, the planing machine, the drilling 


will be presented and the auditors elected for 1945. 





AVAILABILITY OF Ligur METAIS FOR CIVILIAN 
Use.—-For the first four years of the war, the use of 
aluminium and magnesium had to be restricted almost 
entirely to military applications, predominately aircraft. 
During the past year, however, it has been possible to 
make them freely available for other military purposes, 
while still meeting the needs of the aircraft programme. 





The stage has now been reached where light metals can 


machine, etc., as just something that happened and 
which we have to have. That was the position up to 
the outbreak of war in 1914, which gave a great impetus 
to the production of machine tools in vastly greater 
quantities than were ever dreamed of before. It was 
the last war that caused a gradual awakening of our 
engineering consciousness to the importance of the 
machine tool as a weapon of war and, more important, 
its vast potential as a means of maintaining the peace 
of the world. 


once more be released to manufacturers for civilian | 
production, subject, of course, to their labour and | gone through many tribulations due to causes beyond 
capacity not being required for more urgent and impor- | its control ; but progress in design and quality of 
tant purposes. Light metals are also available for work | production, and the adoption of many time-saving 
on prototypes to form the basis for subsequent bulk | features, have been more or less continuous. It is in 
production and for samples required in preparation for | the last decade, including five years of war, that most 
the re-opening of markets for established uses. Manu-| progress has been made. Design does not stand still, 
facturers can also now apply for release of material to | even in war time, because it is when working under such 
build up working stocks in advance, against the time when conditions of great stress (including two-shift and three- 
machine tools, space and labour will become available | shift working with trainee and semi-skilled labour) 
| 


for peace-time activities. All the above releases for | that weaknesses are shown up and gradually eliminated 
civilian purposes are subject to the over-riding priority | in the search for better performances. 
of war requirements, and can only be authorised through| If I were asked what, in my opinion, was the out- 


the Ministry of Aircraft Production, Light Metals Control. | standing feature of machine-tool design of recent years, 
Supplies of ingot metal and the capacity for producing | 
sheet, extrusions, castings and forgings are, however, | 
such that there should be little difficulty in meeting| of Engineers, delivered 
| October 6, 1944. 





* Presidential address to the Manchester Association 
in Manchester on Friday, 


reasonable requirements. Abridged. 


Since the last war, the machine-tool industry has | 


Even the latter method is not satis. | im the various Dominions of the British Empire, and better or cheaper product, or both, and has to meet 


more exacting conditions in the output or performance 
of his particular product. Most of us are meeting these 
demands satisfactorily and, incidentally, giving a better 
| intrinsic value for money received. ow is this being 
| done ? Certainly not without effort and study by 
someone. The answer is, by a combination of a lot of 
| small factors, all tending in the direction of reduced 
cost and higher efficiency. 

One factor which has helped is the intensive study 
| of designs and mechanisms, in order either to increase 
| efficiency, to reduce cost of making, or, possibly, to 
| modify better to suit existing works plant, and so 
| cut out some more or less redundant operation. All 
| this, of course, is a natural process ; but whereas, some 
| few years ago, this natural alertness was limited and 
| bounded by the known method of machining and 
| types of machine tools, to-day, slowly but surely, the 
| possibilities and scope of improvements in manufa 
turing methods are being continually developed, and 
| it is fast becoming a problem to determine which of the 
| many methods of finishing a job, for example, is going 
| to be the best. 
| I would stress one phase of manufacturing which, 
in my experience, is going to play a big part in future 
| planning or layout of co and that is the elimination. 
as far as ever possible, of methods of finishing by hand 
work. Any machine or mechanised operation which will 
| obviate hand work is bound to play a big part in 
| reducing costs per piece, while naturally enabling a 
much bigger output per man-hour employed. There 
has been too great a tendency to leave the finishing 
process to the skill and ability of employees. This 
gave us a good job and a feeling of satisfaction for « 
job well done, but, if we are to make the progress 
necessary to meet post-war trade requirements, much 
more efficient methods must be employed. We must 
get away from so-called fitting and get down to real 
assembling. The motor-car industry has a lesson 
for most of us engaged in general engineering, namely, 
that if we are to reduce cost and increase our 
general efficiency we have got to replace as far as 
possible the hand work and hand fitting by machining 
methods and finishing processes that make such work 
to a great degree unnecessary. It follows, therefore, 
that the machine tool is destined to play a much more 
important part in cost reduction and greater output 
than it has done in the past; hitherto it has been 
looked upon rather as a necessary evil, instead of as a 
primary necessity. We shall have to look much more 
to the machine tool if we are not to lag behind in 
manufacturing efficiency. 

There is another very important side to this question : 
as the various parts of the world, including our own 
| Dominions, become more industrialised, they are not 
going to start at the bottom of the ladder and educate 
themselves in the hard school of experience, as we 
have had to do; they are going to start with the very 
latest type of plant available. This raises another 
point in connection with export trade, for those of us 
who are exporting a fair proportion of our products 
are naturally supplying the best we can make, thereby, 
in some cases, building up possible competition in the 
future. It behoves us, therefore, not to supply better 
tools and equipment to our friends overseas than we 
are using ourselves. 

There are few engineering workshops in this country 
that have not gained some valuable experience during 
the war in handling new types of high-precision work. 
Every advantage should be taken of such experience 
to increase the productivity and versatility of our 

















Ving 
n of 


the 
Sto 
oval 
ited 
ried 
gles 
The 
isis 
ving 
igh 
ten 
this 
tor 
1ore 
wed 
uch 
ing. 
wk, 
for 


the 


nd 
ill 











DEC. I, 1944. 


ENGINEERING. 





425 








plants. I am well aware that this means an increased 
capital outlay, and, with present depreciation allow- 
ances by the Income Tax authorities, will produce a 
very onerous burden; but there is hope that depre- 
ciation allowances will be increased. 

Where are we going to get the necessary expert 
knowledge to get the best out of new equipment ? 
Or, to put it another way: Where are we getting the 
expert knowledge to recommend plant most suited to 
our needs ? A partial answer to this question is, by con- 
sultation with the machine-tool makers, and I would put 
in an earnest plea for closer relations between user and 
supplier. A few firms do send out specific inquiries, 
with a drawing or description of the job they have to 
do, and ask for a machine or equipment for the job, 
generally coupled to a production guarantee. Broadly 
speaking, this is the best procedure, as it enables the 
inquiring firm to collect information on various ways 
and means of doing the job; but the majority of 
firms send out inquiries for specific machines without 
indicating in any way what work or range of work 
they have in view. The result may be satisfactory if 
they are simply duplicating something of known value 
to themselves, but it can be unsatisfactory to both 
user and supplier if, later, it is found that some other 
type of machine or equipment would have been more 
suitable. There is a prevalent idea that new machine 
tools and methods are introduced by the machine-tool 
makers. This idea is quite erroneous. Progress in 
design and labour-saving methods is, for the most 
part, the result of consultation and discussion with 
the user, which, coupled to the experience and know- 
ledge of the machine-tool maker, results in another 
step forward. 

here is still the problem of the guiding hand which 
has to plan and devise methods of production and 
finishing, call him production engineer or what you 
will. It is upon him that a greater responsibility will 
fall in the post-war period than ever before, and it is 
this type of individual, with his necessary expert 
training, who I feel is not sufficiently catered for in 
our scheme of advancement. There seems to be a gap 
here in our schemes for the technical and practical 
training of the men on whom we must rely as manu- 
facturing increases in complexity. I am not referring 
to technical training as such; there are ample oppor- 
tunities for that, but what kind of training is there for 
the man who is a natural mechanic as compared with 
one who simply learns to be a mechanic ? It is to the 
man who is a born mechanic, and with technical and 
scientific training, that we must look, to uphold the 
standard of invention and industry in this country. 

There is an opening for a new kind of training in 
really practical work, as distinct from technical know- 
ledge. It is difficult to say whether this should be an 
industrial research section of our technical scheme, 
somewhat similar to the research departments run by 
most large companies to-day; or whether it is best 
for the smaller companies to run their own technical 
training scheme, which, together with practical work 
in the shop, will help in the selection and advancement 
of the right type of man into key positions. 

An illustration from my own experience may help. 
There has been a tremendous expansion in practically 
every type of engineering output under war conditions, 
and that has led to a big influx of men into executive 
positions in the trade, whose main qualifications have 
probably been some technical education. During the 
war, I have met a large number of such men in a 
consultative capacity and, to say the least, have been 
amazed at their lack of actual knowledge of even 
elementary machining operations. If these men had 
had a few years of practical work in the shops as a 
foundation, they would have been very good men 
indeed; and if we can operate a scheme whereby 
three or four years of workshop training, in their early 
years for preference, is enforced, we shall be in a fair 
way to raising the standard of design and workmanship 
and utilising to better advantage the natural and 
inherent technical ability of our people. 

I have no fears of our success in post-war trade if 
we approach the problem by a. technical 
training on a foundation of practical workshop know- 
ledge. We have, as I have said, an inherent craft skill, 
and in the new Education Act we are given the pro- 
mise, long overdue, of better general and technical 
education. Our job in the engineering industry is 
surely to ensure that these two qualities are blended 
in the right proportions to produce future engineers 
who will not only uphold our traditions of quality, 
but will provide machines, methods and equipment to 
produce goods at prices, and in quantities, to satisfy 
the demands of the post-war markets. 





RICHARD TREVITHICK’S COTTAGE AT PENPONDS, CORN- 
WALL.—At the recent annual meeting of the Federation 
of old Cornwall Societies, it was announced that Richard 
Trevithick’s cottage, at Penponds, would be taken 
over and preserved as an historic building by the recently- 





THE MANUFACTURE OF 
SYNTHETIC SAPPHIRES. 


Prior to the outbreak of war, the jewels required for 
the bearings of many important instruments used for 
electrical measurements, marine and aerial navigation, 
and for many other purposes, were imported into this 
country. Such a dependence on outside sources could 
not be tolerated when war was imminent and steps 
were therfore taken to develop a British industry. 
Manufacture of the jewels is now a routine operation 
in this country and the following article, which is illus- 
trated by Figs. 1 to 5, on page 430, will make clear the 
essentials of the interesting processes involved. The 
chief centres of foreign production were Monthey and 
Locarno in Switzerland, Bitterfeld and Zwickau in Ger- 
many, and Annecy and Garrie in France. The total 
daily capacity was stated to be between 750,000 and 


4 cwt., this output including, however, a proportion of 
jewels for decorative purposes. There is little doubt 
that the three countries mentioned above supplied the 
great bulk of the synthetic gems for the world markets, 
exporting a large proportion in the form of finished or 
partly-finished jewels. 

The British industry originated in a request from 
the Ministry of Aircraft Production, and representa- 
tives were sent to Switzerland to study the processes in 
operation. Arrangements were subsequently made to 
set up a plant similar to those existing in Switzerland, 
and Messrs. The British Jewel Manufacturing Company, 
Limited (a subsidiary of Messrs. The General Electric 
Company, Limited, Kingsway, London, W.C.2), was 
formed to undertake the work. The stones referred to 
in this article are synthetic sapphires, the term “ syn- 
thetic’ being used here in its true sense, that is, the 
putting together of the same elements as occur in a 
natural material to produce an identical material. 
The synthetic stones are, therefore, real sapphires in 
the sense that they are not substitutes, although there 
are some differences. In the first place, their size is 
limited. Secondly, they are, generally speaking, chemi- 
cally purer than the natural stone, the colourless or 
“white ” sapphire being composed of very pure alumi- 
nium oxide, Al,O,. The colour of the blue sapphire 
may be produced by the addition of such compounds 
as iron and titanium oxides, but colour is, naturaily 
only of importance for decorative stones. Thirdly, the 
synthetic sapphire is generally free from the flaws which 
sometimes occur in the natural stones and which, oddly 
enough, may even enhance their value when used as 
jewellery. 

The process of manufacture is essentially that of 
fusing aluminium oxide, the fused material subse- 
quently solidifying into a single crystal. The tempera- 
ture required is high, since the melting point of alumina 
is about 2,050 deg. C. Careful control is necessary as 
the boiling point is only about 100 deg. C. higher than 
this, and boiling might result in the formation of 
internal bubbles. Other synthetic gems can be made, 
such as the ruby and “ orienta)” emerald, but the 
sapphire is used for bearings on account of its hardness, 
it being classed on the Moha’ hardness scale for minerals 
as 9, while the diamond is 10. In this connection it 
may be pointed out that the intervals of Mohs’ scale 
are far from uniform, a defect which it is suggested 
might be remedied by the adoption of a scale, due to 
Messrs. Ridgeway, Ballard and Bailey, in the United 
States (1933), in which the harder minerals are classed 
as follows: Fused zirconia 11, fused alumina (i.e., 


diamond 15. 


the original intention to import the raw material from 
Switzerland and to install furnaces in Great Britain 
for making the actual sapphires, but before this plan 
came to maturity France had collapsed and Switzerland 
had been effectively cut off from direct contact with 
Great Britain. The plans had accordingly to be 
modified to include the preparation of the raw material 
and to develop the subsequent processes without 
further recourse to Swiss experience. The work was 
commenced in 1940, the first sapphires being produced 
from a limited stock of Swiss aluminium oxide. At the 
same time steps were taken, in conjunction with the 
Research Laboratories of the General Electric Company, 
Limited, to set up the necessary equipment for the 
preparation of suitable aluminium oxide and for the 
manufacture of refractories of a quality able to with- 
stand the severe temperature conditions. These con- 
ditions result from an oxy-hydrogen flame, the produc- 
tion of which involved the provision of adequate 
supplies of hydrogen and oxygen and means for furnace 
maintenance. 

The aluminium oxide is prepared by the ignition of 
ammonia alum of suitable parity. A microphotograph 
of the alumina powder as produced by this process is 
reproduced in Fig. 1, page 430. After it has passed 
through the flame, under gravity, the irregular particles 
seen in Fig. 1 are fused into the spherical drops shown 





formed Cornwall Engines Preservation Society. 


in the microphotograph reproduced in Fig. 2, to the 


1,000,000 carats, that is, nearly 200 kilograms, roughly | 





same scale. Some typica! jewels as formed in the oxy- 
hydrogen furnace are shown in Fig.3. The stone on the 
left is jially formed, the two in the centre are the 
split halves of a fully-formed stone arranged to show the 
plane of cleavage, while the two on the right are also 
halves of one stone lying on the cleavage face», the trans- 
parency of the stone being illustrated by a slip of paper 
under one of them which, as can be readily seen in the 
original photograph, bears the word “ sapphire,” show- 
ing through the stone. The stone in the form seen in 
Fig. 3 is commonly known as a “ boule,” this term, 
from the French for ball, persisting from the descrip- 
tion of the first really workable process of making 
synthetic stones published in the Annales de Chimie et 
de Physique, in 1904, by Mons. M. A. Verneuil, the 
first small stones having been practically spherical. A 
» wg sapphire boule is recognisable in the centre of 
the furnace in Fig. 4. Part of a furnace installation 
at one of the works of the General Electric Company is 
showu in Fig. 5. 

It will be obvious in both Figs. 3 and 4 that the boule 
is based on a small stem. This has an important 
bearing on the process. The rod below the boule 
in Fig. 4 is of refractory material and is termed the 
“candle” from its superficial resemblance to that 
article. It can be raised or lowered by means of an 
insulated handwheel below the table on which the 
furnace body, halves of a refractory cylinder, stands. 
The tube above the furnace is the oxy-hydrogen 
burner which discharges an intense flame downwards 
into the furnace. The alumina powder falls, as ex- 
plained below, through the flame in the axial direction 
on to the top of the candle. The top of the candle is flat 
and the powder first builds up into a small cone. With 
rising temperature of the flame the material at the apex 
melts to form a minute spherical globule which grows 
in height,as more powder falls, into a stem,in a manner 
comparable to the growth of a stalagmite, which is 
formed by the dropping of mineral-carrying water. The 
heat is gradualiy increased during this part of the pro- 
cess so that the stem s s out and more of the 
powder is fused, the lower part of the stem being 
shielded from the flame by this expansion, and solidi- 
fying. After a time, the increasing heat supply is 
checked and the boule grows upwards without any 
further increase in diameter. The general shape of the 
boule above its tapering base is cylindrical, but occa- 
sionally a tendency towards a hexagonal cross section 
is observed. Finally, the flow of powder is stopped, the 
gas supply is cut off and the boule is allowed to cool 
down in the furnace. The halves of the furnace are 
separated in Fig. 4 to render the boule visible; when 
the furnace is working they are closed, though a slot 
at the junction enables the process to be watched. This 
aperture is visible as a white line on some of the furnaces 
in Fig. 5. 

A ccaeehient size of boule is from 50 mm. to 60 mm. 
in length by about 20 mm. to 25 mm. in diameter. A 
typical boule of approximately these dimensions will 
weigh about 300 carats and will require from 4 hours 
to 5 hours to grow. After removing the boule, a 
sharp blow on the stem will usually cause it to split 
into roughly symmetrical halves the flat surfaces of 
which are essentially plane. These half boules are in 
a convenient form for the subsequent operation of 
cutting into jewels. It should be mentioned that this 
ready splitting of the boule longitudinally does not 
indicate a twinned crystal. X-ray examination shows 
that the boule is a single crystal and that the plane 
of splitting is not even, in general, on a principal 


sapphire) 12, silicon carbide 13, boron carbide 14, and | crystallographic plane. Moreover, the crystallographic 
| optical axis of the sapphire is not coincident with 
Reverting to the origin of the British industry, it was | the axis of the boule, though it is usually very close 
| to the plane of splitting. The split would appear to be 


entirely due to the release of stress resulting from the 
temperature conditions in the furnace. The virtual 
coincidence of the crystallographic axis with the plane 
of splitting has not yet been accounted for, but the 
determination of the direction of this axis may be 
important if sapphire jewels having the best wearing 
properties are to be cut. The gradual building up 
of the boule from a small stem to its full diameter 
doubtless affects the formation of a single crystal 
materially. A polycrystalline structure, such as would 
develop from the cooling of the liquid alumina in a 
crucible, is very likely to be rendered opaque by the 
presence of small bubbles and it was the discarding of 
this crucible method that enabled Verneuil to produce 
better stones than his predecessors. 

The apparatus itself may now be described in greater 
detail. The furnace shown in Fig. 4, can be readily 
identified in Fig. 5, and in this latter figure each 
furnace is seen to be surmounted by a cylindrical 
container with a conical bottom terminating in a 
tube running down into the furnace. The container 
houses a canister in which the alumina der is 
placed. The canister is suspended from the top of the 
container and its bottom is formed of wire gauze. 
The top of the canister is provided with a small peg 





which, while the burner is alight, is struck by a small 


| hammer at intervals of from 2 seconds to 3 seconds. 











426 ENGINEERING. 


DEC. I, 1944. 











In consequence, some of the powder is shaken through 
the gauze, this powder falling into the conical hopper 
and thence down the tube on to the candle. The rate 
of flow is, of course, less during the formation of the 
stem and the tapering part of the boule than it is during 
the formation of the cylindrical part. The oxygen 
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stream to the burner is introduced into the annular 
space between the canister and the container, and the 
powder and oxygen pass down the central tube together. 
The lower part of this tube is sheathed with another 
tube of larger diameter, the hydrogen being introduced 
into the annular s between the two tubes. The 
central tube terminates a little above the end of the 
sheathing tube, so that proper admixture of the gases 
is secured. 

It must be remembered that the Swiss synthetic gem 
industry has been established for many years but, as | 
already stated, it has not been possible to make full use | 
of Swiss experience. In consequence, the progress of | 
the British industry has depended on co-ordinating the 
experience gained in the experimental work carried on | 
in the G.E.C. Research Laboratories. In spite of the | 
relatively short time in which this work has been done | 
the results are very promising since, it is stated, the | 
British-made sapphires are now considered to be equal 











in every respect to the best that the Swiss manufac- 
turers had to offer. At the same time, the task of per- 
fecting a British industry is not considered to have been 
completed. Up till now manufacture has proceeded 
along the lines originally laid down by Verneuil, and it 
is within the bounds of possibility that some advantage, | 
both in the quality of sapphire and in the econ »mies of | 
manufacture might be gained by major modifications | 
in the process. Exploratory work in this direction is | 
not being neglected though the present product success- | \- 
fully fills what was, at one time, a serious gap. It may 
be noted that there are indications that similar work 
has been carried out recently in the United States. In 
the U.S.S.R. also, experimental work was commenced in 
1928 in a small way, while in 1935 an extensive investi- 
ation was initiated by the Laboratory of Experimental 
Tiawnieny of the Institute of Economic Mineralogy. 
Such information as is available suggests, however, that 
progress has not been rapid and that difficulty has been 
experienced in making boules as large as those pro- 
duced in Great Britain. 
In conclusion it may be noted that the foregoing 
article has been based on one appearing in the August 
issue of the G.£.C. Journal. 





THE ‘GAUGING OF INVOLUTE 
GEAR TEETH. 


A yew instrument for checking the tooth-thickness 
of spur or helical gears has recently been developed by 
Messrs. David Brown and Sons (Huddersfield), Limited, 
Park Works, Lockwood, Huddersfield. Its general 
appearance is illustrated in Fig. 1, and the principle of 
its operation will be clear when consideration is given 
to the properties of involute curves. 

The tangent at any point a to the base circle of a 
gearwheel having involute teeth is also the normal to 
all profiles which bound teeth on the side remote from a. 
Thus, in Fig. 2, which shows part of a straight-cut 
wheel having involute teeth, the tangent at a to the 
base circle } is a normal to tooth profiles at c, d, e, f, 
g and h. Advantage has been taken of this property 
of involute gears to develop a method, called the 
“ base-tangent ” method, for gauging gear teeth. A 
special gauge or vernier is used, which opens sufficiently 
wide to take in several teeth between its anvils, as 
shown in Fig. 2. These anvils are tangential to the 
tooth profiles at the contact points d and g on the 
base tangent. Thus, with this gauge, a definite “ feel” 
is obtained, as when a micrometer is used on a cylin- 
drical object, and no height measurement is involved. 
The correct distance M between the anvils can be 
determined from theoretical considerations ; and when 
the gauge is used during the gear cutting operation 
the measurement over a specified number of teeth is 
made to fall within the drawing limits. 

In the following calculations to determine the value 
of M for the more general case of a helical gear, ¢ is 
the number of teeth in the gear, P, the normal pitch, 
Pp» the normal pitch at the base cylinder, P the trans- 
verse pitch, P, the transverse pitch at the base cylinder, 
up, the normal pressure angle, yz the transverse pressure 
angle, o the helix angle at the pitch cylinder, oa, the 
helix angle at the base diameter, w the tooth thickness 
at the pitch diameter and » the number of teeth 
between the gauge anvils. Some of these magnitudes 
are indicated in the diagrams Figs. 2 to 4. Though 
drawn in the first instance to represent a transverse 
section through a straight-cut wheel, Fig. 2 serves also 
to represent the transverse section of a helical wheel. 
The gauge anvils will no longer be seen in this plane of 
section, however, as the gauge must be placed to span 
the teeth in a plane which is normal to the teeth helices. 
The presence of the anvils in Fig. 2 must therefore be 
ignored in what follows. Fig. 3 is the development of 


the pitch cylinder, of which s in Fig. 2 is the trace. | 
Fig. 4 is the development of the base cylinder, of which | 
b in Fig. 2 is the trace. Fig. 3 shows also a transverse | 
section through one tooth and a normal section through | 
the same tooth. | 

Reference to Fig. 3 shows that the tooth thickness, | 
measured transversely at the pitch cylinder, is w sec oe. 
The angle subtended at the axis by this tooth thickness | 


9° 


is < sec o radians, as indicated in Fig. 2. The angle | 


subtended at the axis by the origins of the involute 
| 


| 
} 


| 


flanks is = sec o +2 inv y%, where inv yy is the angle 


subtended by arc q m. 

Since arc gm = length n p — arcnm 

=r, tan ot — 7, Wt, 
inv yr = tan ye — dr, 

and can be determined from a table of involute func- 
tions. 

The angle between the left-hand flank of the left- 
hand tooth and the right-hand flank of the right-hand 
tooth, with n teeth between the measuring anvils, 


w ‘ 2a 
7 Seco + 2 inv % + <= (» — 1). 





The corresponding length on the base cylinder 
9 
- ra{ = see 0 + 2inv y+ —" (mn — 1). 


This length is shown as A B in Fig. 4. When pro- 
jected on to a line drawn perpendicular to the base 
helices it becomes A B cos a, 


w 2a 
= T, COB o»\ sec o + 2 inv yt + +” (n — »}.a) 


» t 

Now r, cos a5 = F_ 08 % = 5;Pn 
also Pn is the perpendicular distance between the 
straight parallel flanks of neighbouring teeth on an 
imaginary rack meshing with the gear in the normal | 
plane. Consequently : 
Png= Pn cos Yn, and 
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Furthermore, r = eo oe P, sec o. (3) 


Substituting in (1) the value for r, cos o, given by 
(2), and for r given by (3), we have, finally : 

{2 F 

LP, +(n—1)+ = inv x}. 


To determine the angle y we have, from Fig. 3, 


M = P», cos dn 


z 
tan ye = 22. > = ta8 gn B00 o. 
The gauge employed for obtaining the value of M is 
illustrated in Fig. 1. It has a fixed circular anvil and 
a small, a movable anvil. The range of 
movement of the latter is small, but widely different 
positions can be given to the fixed circular anvil by 
the use of distance pieces or sleeves, of which many 
are provided of different lengths. The circular anvil, 
together with the appropriate distance pieces, is slid 
on to the rod forming the body of the gauge, and a 
screw with a large flat head is then inserted 1 into the 
end of the rod and tightened. The circular anvil is 
pues Rt ope this screw as far as it will go and 
is then loc in position by a grub screw. Sli 

of the theoretically correct length M are Pm chaos 
between the anvils, and the movable anvil is adjusted 
so as to clamp these gauges against the fixed anvil. 
The screw seen on the left of Fig. 1 is then loosened 
to allow the plain sleeve to slip freely round for the 
zero adjustment. The zero indication on this sleeve 
and on the graduated sleeve are made to coincide, and 
then the screw is tightened to secure the plain sleeve. 
When gear teeth are being gauged, and movement of 
the left-hand anvil is necessary, the corresponding 
relative movement between the sleeves is an indication 
of the extent to which the actual measurement departs 
from the theoretically correct measurement M. Owing 
to the limitation of anvil movement (+0-025 in.), it is 
necessary to select the distance pieces so that their 
combined length is as nearly as possible equal to the 
magnitude (4-875 — M) inches, 4-875 in. being the 
greatest obtainable opening between the two anvils. 
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Fie. 1. 


BUTT-WELDING MACHINE FOR 
LIGHT-GAUGE WIRES. 


THE machine shown in Figs. 1 and 2, on this page, | a horizontal axis and, since 











The two top rollers on each side are inclined, as shown | 


in Fig. 2, so as to prevent lateral displacement of the 
carriage. The single bottom roller on each side is on 





Fie. 2. 


of links and levers with pinned joints would not, of 
| course, provide this freedom as a motion transverse to 
| that of the opening and closing jaws is required. The 


it runs on the under side of | pedals are connected to the mechanism they actuate by 


has been developed by Messrs. The Atlas Engineering | the rails, prevents vertical displacement. The carriage | the rods seen in Fig. 1, the rods being adjustable in 
Company, 3, St. James’s-square, Pal] Mall, London, | is traversed to separate the electrodes by a cam, | length. The small pipe in the upper part of this illus- 
8.W.1, for the electric butt-welding of light gauge wires, | actuated by the left-hand pedal shown in Fig. 1, this 
In the standard design illustrated the welding capacity | movement taking plate against the resistance of the 
is for wires from 0-026 in. to 0-125 in. in diameter, but | helical compression spring seen at the right of the 


if a machine capable of dealing with heavier material is | carriage in Fig. 2. 


This spring, which has a knurled 


desired it can be constructed to weld wires ranging | screw to adjust the degree of compression according to 
from 0-012 in. to 0-25 in. in diameter. The inception | the size of wire being welded, automatically provides 
of the design was due to the extension of the lamp and | the pressure at the weld when the left-hand pedal is 
radio valve industries, which industries consume large | released. The electrodes are formed with V-notches 
quantities of short lengths of wire, usually of different | between the top and bottom jaws, in which notches the 


materials, welded together. 


The machine is suitable | wires are placed. A stop, not shown in the illustration, 


for welding steel, copper, nickel, tungsten, brass, molyb- | prevents the wires from being inadvertently pushed 
denum and other metals, the conjoined parts being | beyond the notches. Alignment of the notches in the 


either of dissimilar or similar metals. 


Production in | opposing electrodes is secured by a vernier adjustment 


quantity postulates rapid handling and the weld is, | on the fixed jaw. 
therefore, completed in a single operation only and by | 


unskilled labour, usually girls, outputs ranging from 
500 welds to 900 welds per hour being obtained. The 


An operating cycle is as follows. Operation of the 
right-hand pedal opens the jaws and the finished part is 
automatically ejected into the collecting tray. A piece 


exact figure within this wide range depends, of course, | of wire is then slipped into each notch of the jaw elec- 


on the capacity of the operator. The machine is not 
only of service to the lamp and valve industries, but 
has proved useful in the wire-drawing industry and 
those factories producing articles in which fabricated 
wire enters largely. 

From the general view of the machine given in Fig. 1 
it will be understood that the operator sits while at 
work, since a pair of pedals is visible at the back of the 
cabinet forming the base. The two box-like objects 
seen on top of the cabinet are cork-covered arm rests, 
with swivelling movement in a horizontal plane. The 
two pieces of wire to be joined are placed between the 
jaws of the machine by the operator using both hands 
simultaneously, the operator picking them up from the 
dished sloping trays seen behind the rests. The finished 
piece is ejected into a tray situated between the arm 
rests. Portions of one tray and one rest are seen in 
Fig. 2, which gives a view of the jaw mechanism with 
the guards and transparent eye-screen removed. In 
this view the jaws are readily identified by the two 
pieces of wire held in them. The left-hand jaw is fixed, 
but the right-hand one is mounted on a carriage so that 
it can be moved transversely. The opening and 
closing of the jaws is effected by cam-actuated levers. 
The lever and other castings are of gunmetal so that 
their electrical resistance is low, and, in consequence, 
the temperature rise is so small that water cooling is 
unnecessary. The pipe see in Fig. 2 between the 
—. jaw electrodes supplies neutralising gas to the 
weld. 

The movable jaw carriage is ingeniously designed to 
ensure accurate traverse. It is mounted on six ball- 
bearing rollers, three on each side. These rollers run 
on a pair of hardened and ground cylindrical rails. 








trodes and the pedal is operated to close the jaws. The 
wires are then firmly held, with their ends in contact, 
in position for welding. The depression of the left- 
hand pedal effects three movements in sequence, the 
first of these being that the cam holding the carriage 
and movable jaw at the end of the release travel is 
withdrawn so that the carriage spring presses the wires 
together to the predetermined degree of loading. 
Further descent of the pedal opens a spring-loaded gas 
valve and allows the neutralising gas to flow over the 
weld and then switches on the welding current. It 
should be understood that only one movement of the 
pedal is required to effect all three operations. The 
ends of the wire being now in contact and under pressure 
with the current passing through the whole cross section, 
heating takes place and the material in the vicinity of 
the joint becomes plastic and welds, in most cases, an 
“ upset ” or “ flash” being formed. Obviously, if the 
welding time was made too long the upset would con- 
tinue to increase, since pressure would be applied as 
long as the operator held the left pedal down. The 
current is, therefore, cut off by a time switch, which is 
adjustable to enable predetermined periods to be ‘set. 
The upset may, or may not, require to be ground off 
subsequently, and is not formed in all materials. 

The jaws are opened to release the welded part by 
pressing down the right-hand pedal. This movement 
causes the rectangular plate seen in the background of 
Fig. 2 to descend. The plate carries two projecting 
cams, each of which engages with the top part of one of 
the electrode jaws, the engagement being by means of 
a cam-shaped recess and giving freedom of hori- 
zontal movement to the carriage whether the jaws 
are open or closed. A more conventional arrangement 





| tration is the neutralising-gas pipe previously referred 
to. At the right it terminates in a shut-off cock on 
the exterior of the cabinet and has a connection for a 
flexible pipe from the gas bottle. The internal pipe is 
interrupted by the spring-loaded valve actuated by the 
left-hand pedal and then continues upwards to the 
jaws, as shown in Fig. 2. The transformer is seen in 
the top right-hand corner of the cabinet in Fig. 1. It 
is of the air-cooled type and has a capacity of 1 kVA. 
The windings are arranged to give six welding heats, 
the heat required for the particular operation to be 
carried out being selected by a rotary switch on top 
of the cabinet; part of this switch is visible on the 
extreme right in Fig. 2. The transformer and connec- 
tions on the shelf of the cabinet are normally shielded 
by a fine wire gauze screen on a stiff frame in order to 
protect the operator, and the parts are accessible from 
the back of the cabinet through a hinged door. Effec- 
tive lighting, not shown in Fig. 1, is provided on top 
of the cabinet, which is of welded steel. The floor space 
occupied is 4 sq. ft. 





MINERS’ WELFARE SCHOLARSHIPS SCHEME.—The 
trustees of the Miners’ Welfare National Scholarship 
Scheme invite applications for a limited number of uni- 
versity scholarships for award in 1945. There are, in 
addition, a limited number of exhibitions available for 
award to the most meritorious of the unsuccessful candi- 
dates for scholarships. Candidates must be either 
employees in or about coal mines in Great Britain, or be 
the sons or daughters of such employees, and should not 
normally be less than 17 years of age on January 25, 
1945, which is the closing date for the receipt of appli- 
cations. Forms of application and further particulars 
may be obtained from the secretary of the Scheme, 
Ashley Court, Ashtead, Surrey. 





LOCOMOTIVE FOR CoAL TRAFFIC IN Russta.—Particu- 
lars are given in The Railway Gazette of a 4-14-4 
tender locomotive built in Russia for coal traffic. The 
cylinders are of 29} in. bore with a piston stroke of 
31% in. The boiler pressure is 242 Ib. per square inch 
and the driving wheel diameter is 5 ft. 3 in. The rated 
tractive effort is 86,300 Ib. and the adhesion weight is 
124 tons 2 cwt. The heating surface of the boiler tubes 
is 4,822 sq. ft. and of the superheater 1,851 sq. ft. The 
grate area is given as 129 sq. ft. On a gradient of 1 in 
133 the load which can be hauled at 40 km. an hour 
(243 m.p.h.) is 1,379 tons. The average driving-axle load 





is nearly 18 tons, which is less than that of many loco- 
motives operating on British railways. 
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EFFECTS OF CROPPING AIRSCREW 
BLADES. 


Ir is not uncommon for the tips of the blades of a 
wooden airscrew to be damaged in service, but the 
accident is not usually of major importance because 
the damaged blades can be completely restored by 
scarf jointing a section of similar board on to the 
blade and re-shaping the tip to the form of the original 
design. The repair, however, requires considerable 
time and skill, and can only be carried out at the 
makers’ factory or at some very well-equipped service 
station. It is possible, however, to effect temporary 
repairs, which will enable the aircraft to be used for 
emergency operational purposes, or to fly back to its 
base for permanent repairs, by cropping off each blade 
to the minimum extent necessary to restore an un- 
broken line and a smooth contour. Evidently there 
is a limit to the extent by which the diameter of the 
airscrew can be reduced without causing a serious 
loss of efficiency, and Messrs. Rotol Limited, have 
recently carried out a series of experiments to deter- 
mine what this limit is. 

A standard Rotol hydraulic constant-speed pro- 
peller, with Hydulignum blades, and fitted to a Spitfire | 






































VIII, was used for the experiments, a test flight being | 
made with the aircraft after each of a series of croppings. 
Performance tests were made at all-out speeds at 
maximum-power height and also at 2,000 ft. above and 
below this height ; take-offs were checked by the 50 ft. 
screen method. The tests showed that at each suc- 
cessive cropping a slight reduction occurred in the 
maximum and take-off boost available, this being 
attributed to a reduction of the ramming effect on the 
air intake due to the smaller propeller diameter ; 
adjustments to the boost-control aneroid had therefore 
to be made in order to obtain the correct boost pressure. 
The propeller was not re-balanced at any time during 
the tests. 

The propeller diameter, which was originally 10 ft. 
9 in., was reduced by about 4 in. at each cropping and | 
the plotted performance figures showed a fairly uni- | 
form reduction until the diameter had been reduced to | 
8 ft.3in. A further cropping of 1} in. off each blade, | 
reducing the propeller diameter to only 8 ft., resulted | 





INSTITUTION ELECTIONS. 


InstrTuTION OF ELEcTRICAL ENGINEERS. 


Associate to Associate Member.—Fred Thomas Bil- 
lingsley, Shifnal, Shropshire ; Cyril Edward Charman, 
Leatherhead ; Joseph Hutchison Devine, B.Sc. London, 
N.12; Thomas Arthur D. Lawton, Trowbridge, Wilts ; 
Henry Thomas Turner, Umtali, 8. Rhodesia. 

Graduate to Associate Member.—Harry Lewis Abel, 
Comberton, Cambs; Harold Scott Aitken, Hebburn- 
on-Tyne ; Andrew Mathews Andrews, Rugby; Denis 
George C. Barry, Calcutta; Francis Henry Beal, 
Liverpool; Douglas Geoffrey Bennett, Edinburgh ; 
Major Andrew Bruce H. Birrell, B.Sc., R.E.; Arno 
Borup, London, 8.W.13 ; Eric Keith Brown, Hamilton, 
N.Z.; Captain Sidney Riley Brown, R.E.M.E.; Eric 
William Bull, M.Sc. (Eng.), Hounslow; Henry Law- 
rence Candlin, B.Sc. (Eng.), Burnley ; T. Elect. Lieut. 
Arthur Frederick Caswell, B.Sc. (Eng.), R.N.V.R.; 
Peter John H. Coates, Newcastle-upon-Tyne ; Alfred 
James Colledge, South Harrow ; Brian Bowman Daly, 
B.Sc., West Bergholt, Essex ; Arnold Tidswell Dobson, 
Newcastle-upon-Tyne ; Fergus Martin Doig, Palmer- 
ston North, N.Z. ; Thomas Brownlie Doig, Manchester ; 


| Major Leonard Arthur Easterbrook, R.E.M.E.; Nor- 
| man Eastwood, Littleborough, Lancs ; Frederick James 


Erroll, B.A., Eastbourne ; George Farquhar, Sale, Che- 
shire ; Frederick Fidlan, B.Sc. (Eng.), Barking ; Edward 
Reykers Freeman, M.A., Pinner ; Thomas John Gable, 
London, E.5; Frederick Cecil Grant, Belfast ; George 
Wilson Green, B.Sc., Keighley ; Wilfrid Adams Hard- 
man, Birmingham ; Rodney Kenneth Hayward, B.Sc. 
(Eng.), Laan, 8.E.9; Bernard James Henstock, 
Glasgow ; Frank Higginbottom, Cambridge ; William 
Malcolm L. Hill, B.Se. (Eng.), Dundee; Eric Ronald 
Hoare, B.Sc. (Eng.), Radlett, Herts; Carl Frank 
Hopkinson, C.M.F.; Captain Felix James Irvine, 
R.E.M.E.; Walter Stanley Joyner, Malvern Wells, 
Wores.; Roderick Athelstane Keir, 
N.Z. ; Elec. Lieut. William Denis Kennedy, B.Se.Tech., 
S.A.N.F.; Elec. Lieut. Albert Peters Lambert, 
R.N.V.R.; George Kempton Lambert, B.Sc. (Eng.), 
Bletchley, Bucks; George Andrew Lang, Glasgow ; 
Hugh Hallam Ledger, Nottingham; Ernest Wilfred 


Christchurch, | 


PERSONAL. 


Mr. G. S. McLay, whose services have been lent to 
the Ministry of Supply, for the past five years, by Messrs. 
Stewarts and Lloyds, Limited, has been released, at his 
own request, from the position of Director-General! of 
Gun-Ammunition Production. Mr. A. J. G. Smovr, 
Director-General of Small-Arms Ammunition, has been 
appointed Director-General of Ammunition Production. 
He will be responsible for the production of both gun 
and smail-arms ammunition. 

Mr. D. M. Sxirrimveton, C.B.E., M.I.N.A., shipyar: 
director of John Brown and Company, Limited, Clyd: 
bank, who has been a vice-president of the Clyde Shi)- 
builders’ Association for the past four years, has bee: 
elected President in succession to Mr. Grorce Barry 
M.I.N.A., managing director of Messrs. Barclay, Curi: 
and Company, Limited, Clydeholm. 

Sir ERNesT Fisk has resigned his positions as chai 
man and managing director of Amalgamated Wirele- 
(Australasia), Limited, to take up that of managing 
director of Electric and Musical Industries, Limited. si 
Ernest will assume his new duties immediately on arriv:: 
in this country early in 1945. Meanwhile, Sm ALEX 
ANDER AIKMAN, the deputy chairman, will continue t. 
serve as managing director. 

The Council of the Institution of Electrical Enginee: 
have nominated Mr. P. B. Frost and Mr. H. W. Griw 
Mitr to serve as their representatives on the Committe: 
on Earthing to Metal Water Pipes and Mains of the Insti 
tution of Civil Engineers, in place of Mr. P. J. Rapp, who 
has retired, and the late Mr. Li. B. ATKINSON. Th: 
Council have further nominated Mr. J. L. Woop to 
serve on the British Standards Institution Technica! 
Committee on Mining Electrical Plant, in succession t. 
Mr. G. M. HaRvVey. 

Mr. D. R. Russe, of Birmingham, a student of th 
Institution of Civil Engineers, has been awarded the 
Bayliss Prize, on the results of Sections A and B of the 
spring associate-membership examination of the Insti- 
| tution, held at home and abroad. 

SINTERED Propucts, Limirep, Sheepbridge Works 
Chesterfield, a new company associated with the Sheep 
bridge Stokes Centrifugal Castings Company, Limited. 


















Le Grice, Durban, 8. Africa ; Clifford Littler, Harrow ; | has been formed for the manufacture of filters, diffusers 
Richard Arnison Lowe, B.Sc. (Eng.), Reykjavik, Ice-| separators and mixers of porous metal for liquids and 
land; Stuart Campbell MacDiarmid, B.E., Rugby ;/ gases. The directors of the new company are MEssRs. 







in a marked increase in the rate at which the perform- | 
ance deteriorated, so that the experiments were dis- | 


continued. We understand that no great difficulty | 
was experienced in handling the aircraft when the | 
propeller diameter had been reduced to 8 ft. 3 in. The | 
throttle had to be opened slowly and carefully and | 
there was a marked tendency for the machine to swing | 
to the left. The take-off run also was considerably | 
longer than usual, but was not too long for operation 
from aerodromes of average size. It is of interest to 
note that stability was not noticeably affected, and 
although the vibration was unpleasant throughout | 
the engine revolution range it would not interfere with | 
the ferrying of the aircraft. Very little difficulty was | 
experienced in the approach and landing, although the | 
nose had to be held considerably higher than usual | 
in order to restrict the forward speed to the correct 
approach figure. The landing run, upon which a 
slight tendency to swing was noticed, was rather longer 
than the normal figure, due to the diminished wind- 
milling drag. 

Although it is unlikely in practice that a blade tip | 
would receive such extensive damage without splitting 
the whole blade, an experienced pilot should have no 
difficulty in ferrying the aircraft with as much as 15 in. | 
cropped off each blade, provided that he received | 
certain instructions prior to the flight. It may be 
mentioned, in conclusion, that the blades used in the 
experiments referred to above, after receiving per- | 
manent repairs, will be returned into service in every | 
respect as good as new. | 


| 
| 


RUBBER AS A LUBRICANT IN METAL-STRETCHING | 
OPERATIONS.—According to a descriptive article in 
Machinery, thin rubber sheeting is now being used 
successfully in the factories of the Glen L. Martin Com- 
pany as a substitute for the grease generally applied 
to the form or stretch-block in stretching operations on 
aircraft skins made of Duralumin. Much time and 
labour formerly spent in applying grease to the stretch- 
block, and in removing it from the work after stretching, | 
is being saved by this change in practice. 

PULVERISED-CoAL FiRInGc For ForGING AND Heart- | 
TREATING FURNACES.—According to Steel, pulverised | 
coal has been successfully applied to the suiaueten? 
and heat-treatment of steel forgings at Trenton Steel | 
Works, Nova Scotia, a subsidiary of the Nova Scotia Steel 
and Coal Company. All types of heavy marine forgings, | 
as well as a variety of smaller forgings for industrial 
equipment are produced. Consideration was given to 
various methods of firing, and in particular to the use of 
heavy fuel oil or tar, but the decision finally reached was 
to use pulverised coal. 
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Newcastle-upon-Tyne ; 


Warrington, Lanes ; 

| Inveresk, Midlothian ; 
| ford; Ernest James Martin, B.Sc., Chalfont St. Giles, 
Bucks ; Roland Glyn Martin, B.Sc., Hinckley, Leics. ; | 
William Loudon Morton, Glasgow ; 
Muxlow, B.Sc. (Eng.), Hillingdon, Middx. ; 

Edwin Lochrin Nangle, Sydney, Australia ; 
Frederick Nash, 
| Nicholson, Norwich ; 
jlow; William John Outram, M.Eng., Keynsham, near 


Andrew Dempster McDougall, Edinburgh ; 
McGinn, B.Sc., Liverpool; Ja Domville McKie, 
John Cyril R. 
B.Se.Tech., Stockport; Thomas Anthony Maguire, 
B.Eng., Mount Pleasant, Flint; Thomas Makin, 
Harry Herbert Margary, M.A., 
Hubert Charles Marlow, Bed- 


Walter Reginald 
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Morden, Surrey; Mansell Price 
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the Inspection of Machinery Branch for the Yedr 1942. 
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nery, Department of Mines. 
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Building Contracts. Report of the Central Council for 
Works and Buildings. London: H.M. Stationery 
Office. [Price 1s. net.) 

Quality Control Chart Technique When Manufacturing 
to a Specification, with Special Reference to Articles 
Machined to Dimensional Tolerances. By Dr. B. P. 
Duppine and W. J. JENNETT. Wembley: The 
Research Laboratories, The General Electric Company, 
Limited. [Price 2s. 6d.) 

United States Bureau of Mines. Technical Paper No. 656. 
Analyses of Virginia Coals. Washington: Superin- 
tendent of Documents. [Price 15 cents.] 

Instruments. Repair, Overhaul, Testing and Calibration 
of Aircraft and Aero-Engine Instruments ; Adjustment, 
Instaliation, and Compensation of Compasses in Aircraft. 
Category “ X ” Licence. By R. W. Stotey. Fifth and 
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Ronald | 


McKinnon, | 


G. AND R. K. NicnHo.son, Mr. G. C. M. Jackson, MESSRS. 
| F. W. and J. E. Sroxes, Mr. W. D. Jones, and Dr. J. EF 
Hurst. 

Consequent upon the death of Mr. Henry MORGAN, 
Mr. A. G. CLARK has been elected chairman of The 
Plessey Company, Limited, engineers and manufacturers, 
Vitarage-lane, Ilford, Essex. Mr. J. A. Smrru has been 
elected a director but will continue to act as secretary. 





WIRELEss RECEIVING LIcENCES.—Official statistics, 
which have just been issued, indicate that there are 
now 9,600,900 wireless receiving licences in force in Great 
Britain and Northern Ireland. The total is greater by 
250,000 than the figure for November 1943. 

Mrssrs. VICKERS LIMITED, AND THEIR ASSOCIATED 
| CoMPANIES.—Following the death of Commander Sir 
| Charles Craven, Bt., R.N., a number of changes have 
| been made in the companies with which he was con- 
nected. Mr. A. A. Jamieson, the chairman of the board 
of Vickers Limited, has been granted temporary leave 
of absence by all other companies with which he is con- 
cerned in order that he may devote the whole of his 
time to his duties as chairman. Other arrangements 
| made in respect of Vickers Limited are that Sir Frederick 

Yapp is to be managing director, and that Sir James 
aw and Commander E. R. Micklem, C.B.E., 
| R.N., are to be directors. Sir Frederick Yapp has been 
made chairman of Vickers-Armstrongs Limited, Com- 
| mander Micklem deputy chairman and managing director 
| (engineering works and shipyards), and Major H. R. 
| Kilner, M.C., managing director (aviation). Mr. J. 
Reid Young, C.A., F.C.LS., relinquishes the secretaryship 
of both Vickers Limited and Vickers-Armstrongs Limited, 
and is appointed director of finance and administration. 
Mr. E. J. Waddington, A.C.A., has been made secretary 
of the two companies and Mr. G. M. Dunbar, C.A., joint 
assistant secretary with Mr. J. A. F. Valentine. At an 
early date, Sir James Callander will relinquish his position 
as general manager, Barrow Works, and will be succeeded 
by Mr. Hubert Thompson, at present deputy general 
manager. Mr. P. H. Muirhead is to be deputy general 
manager of the Elswick and Scotswood works and of 
another works inthe south. Sir Alexander Dunbar relin- 
quishes the office of managing director of the English 
Steel Corporation, Limited, and becomes chairman ; 
Mr. F. Pickworth, F.C.LS., is to be general manager and 
Commander Micklem is appointed a director. Mr. J. 
Reid Young is appointed a director of the Metropolitan- 
Cammell Carriage and Wagon Company, Limited, in 
place of Sir Frederick Yapp, who has resigned in view of 
the other responsibilities he is assuming. 
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NOTES FROM THE NORTH. | 


GLascow, Wednesday. 

Scottish Steel.—It was surprising to note the Govern- | 
ment’s statement that Britain is unable to spare steel for 
export to overseas countries, all the steel] being required | 
for war purposes. Scottish steelmakers, however, are not | 
obtaining sufficient business to keep them in full produc- 
tion. If lack of fuel is the reason for the present limited | 
stee| output in Scotland, the facts should be given. 

Scottish Coal.—The difficulties in maintaining de- 
iveries of priority fuel supplies are becoming intensified. 
House-coal merchants in Scotland are only getting 4 cwt. 
of coal a month for each registered customer, which is 
considered to be inadequate for a household’s require- 
ments in winter. Industrial demands are also increasing, 
particularly for railways, gas and electricity works, etc.. 
but producers so far have managed to carry out these 
contracts reasonably well. Large coal is in short supply. 

Scottish Water Power.—Criticism of the North of Scot- 
land hydro-electric scheme by the local authorities in | 
various parts of Scotland is strong, and cannot all be 
ignored. The commercial aspect—that is the initial drive 
now on to sell power to the Grid—is far from meeting 
the aspirations of those concerned to provide power to 
the Highlands and form the necessary incentive to 
attract industry, which was undoubtedly the main object 
put forward at the time the Hydro-Electric Development 
Act was passed. The Hydro-Electric Board, no doubt, 
will consider carefully and sympathetically the protests 
that have been raised before them. It is even open 
to doubt whether the Grid will really require the extra | 
energy Which the Board is anxious to supply, as the | 
numerous Scottish power stations, before the war, were | 
seldom on full load for more than a few months each | 
year, and have been increasing their potential output | 
considerably since the war commenced. 











NOTES FROM THE SOUTH-WEST. | 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—Absenteecism at the South 
Wales pits, though showing some reduction on the month 
as compared with August, was still very high. This fact 
was reported by Mr. William Jones, the Regional Coal 
Controller, to the Coal Board, which met at Cardiff last 
week. The younger workers, under 30 years of age, 
were the worst offenders, and the worst days of the week 
continued to be Saturdays and Mondays. In spite of a 
slight decrease in the number of men available in the 
industry during the month, there was a little improve- 
ment in output. The fall in manpower was due to a 
smaller allocation of Bevin Boys for the coalfield. Busi- 
ness on the Welsh steam-coal market was again difficult 
to negotiate last week. Most collieries were well sold 
over some months to come, and salesmen could only 
handle orders from the high priority consumers. Because 
of the shortage of supplies and the needs of the vital 








home consumers, export business was held severely in 
check. What shipments were made were chiefly in | 
respect of supplies, under Government direction, intended 
for the essential consumers in France and the Mediter- | 
ranean war zones. Spanish buyers showed little attention 
and continued to take American coals because of the | 
price advantage they enjoyed, while Portuguese con- 
<umers only got occasional cargoes of the cheaper grades. 
All the large descriptions were well placed with forward 
business and were very firm, while the sized and bitu- 
minous smalls attracted keen attention, but were practi- 
cally off the market and were strong. Best dry steams 
were well sold and firm, but some of the inferiors were 
obtainable. Cokes and patent fue) were active. 


Swansea Steel Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange, states 
that, last week, business in tin-plates and their substi- 
tutes was quiet in regard to new orders and that home 
consumers experienced difficulty in placing further 
business for early delivery on account of the congested 
nature of makers’ order books. Steel sheets were in 
good demand for essential purposes and most makers 
had full order books. The prices of iron and steel 
products and of non-ferrous metals are as follows :-— 
Standard-quality coke tin-plates, per box of 108 Ib., 
containing 112 sheets, measuring 20 in. by 14 in., 29s. 9d., 
f.o.r., for home consumption, and 30s. 9d., f.0.b., for 
export. Tin-plates carrying heavier coatings of tin, 
0s. and 30s. 44d., per box, f.o.r., for home consumption. 
Unassorted tin-plate base uncoated plates, 25s. 9d. per 
box, f.o.r., at makers’ works. Galvanised corrugated | 
steel sheets, No. 24 gauge, in bundles, 26/. 2s. 6d., and | 
steel-sheet and tin-plate bars, 12/. 2s. 6d., all per ton, 
delivered. Welsh hematite pig-iron, 61. 14s., and Welsh 
basic pig-iron, 61. 0s. 6d., both per ton, and both subject | 
to a rebate of 5s. The distribution of supplies of metallic | 
tin is controlled and the price of the metal is 3001. a} 
ton. The maximum price of fire-refined copper (con- | 
taining not less than 99-2 per cent. of the metal) is | 
601. 10s. a ton, and that of high-conductivity electrolytic 
copper, 621. a ton. The official maximum prices of good 
soft pig lead is 251., and that of spelter 261. 10s. a ton. 





| 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—The wisdom of conserving resources 
for the war effort has been emphasised by the announce- 
ment of the necessity to produce more shells to make up 
the deficiency created by the very vigorous offensives. 
Orders have been received which will provide work for 
some time in the shell factories and at the steel furnaces. 
Other departments of steel and engineering works have 
relatively light order books, but it is probable that they 
will receive an accession of orders before long. In the 
lighter branches of the steel] trades, there is a strong 
desire to be permitted to execute orders for steel products 
needed by the home market and for export, but there is 
not only the difficulty of obtaining permission to use the 
requisite materials, but also a shortage of skilled labour. 
Licences for export cannot be obtained, and manufac- 
turers are having to refuse orders which are coming along 
every day. 

South Yorkshire Coal Trades.—The coal position is 
very strong. The demand tends to expand, and at 
some collieries there are signs that the appeal of the 
Yorkshire Mineworkers’ President for a record output 
in the weeks before Christmas is being heeded. Outputs 
are steadily improving; although not to any great extent. 
Deliveries of locomotive hards are at a satisfactory level. 
The supply of coking coal is being well maintained, so 
that the coke-ovens are producing adequate supplies for 
the iron and steel works and for the tool factories. Rather 
more patent-oven coke nuts and gas coke are available 
for the domestic market. Household coal is eagerly 
sought and is barely sufficient for the requirements of 
the retail merchants. More outcrop coal is being raised 
and allocated to the steam and house-coal markets. 
Washed and graded steam coals are earmarked for some 
weeks ahead. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—tron and steel producers are in 
need of additional orders for most commodities. While 
war requirements have shrunk to quite narrow limits in 
comparison with the needs of a few months ago the 
potential demand for several descriptions of material for 
civil purposes is enormous and great activity at the works 
is likely to follow the change over from production for 
war needs to output for ordinary commercial undertak- 
ings. Inthe meantime buyers are disinclined to negotiate 
for supplies of more tonnage than is sufficient to cover 
current needs. 

Foundry and Basic Iron.—Consumers of No. 3 foundry 
pig have only very moderate order books and are taking 





little tonnage from the blast furnaces, the output of | Parsonage, Manchester. 


which is irregular and small. Merchants are still offering 








NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF PHyYsiIcs.—London Branch: Saturday. 
December 2, 2 p.m., Royal Institution, Albemarle- 
street, W.1. Conference on “ Selection and Training of 
Personnel for Industry,” to be opened by Dr. F. A. 
Freeth, F.R.8. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Western Centre: Saturday, December 2, 2.30 p.m., 
Engineers’ Club, Manchester. “ Standardisation and 
Design of A.C. Turbo-Type Generators,” by Mr. G. A. 
Juhlin. Also at the South Midland Centre: Monday, 
December 4, 6 p.m., James Watt Memorial Institute, 
Birmingham. North Midland Centre: Tuesday, Decem- 
ber 5, 6 p.m., Great Northern Hotel, Wellington-street, 


Leeds. “ Design and Performance of Domestic Electric 
Appliances,” by Messrs. W. N. C. Clinch and 
F. Lynn. Radio Section: Wednesday, December 6, 


5.30 p.m., Victoria-embankment, W.C.2. ““ Measurement of 
Balanced and Unbalanced Impedances at Frequencies 
Near 500 Mc/s,” by Dr. L. Essen.. Institution: Thurs- 
day, December 7, 5.30 p.m., Victoria-embankment, 
W.C.2. Ordinary Meeting. “ Standardisation and 
Design of A.C. Turbo-Type Generators,” by Mr. G. A. 


Juhlin. North-Western Radio Group: Friday, Decem- 
ber 8, 6 p.m., Engineers’ Club, Manchester. ‘Corner 
Reflectors for Aerials,” by Dr. E. B. Moullin. North- 


Eastern Students’ Section: Friday, December 8, 6.30 
p.m., Neville Hall, Newcastle-upon-Tyne. ‘“‘ Problems.” 
INSTITUTION OF MECHANICAL ENGINEERS.— FY orkshire 
Graduates’ Section: Saturday, December 2, 2.30 p.m., 
Mechanical Engineering Dept., University, Sheffield. 
“Mechanisation at the Coal Face,” by Mr. S. P. McCallum. 
Midland Graduates’ Section: Saturday, December 2, 
6 p.m., Messrs. Robert Hyde and Sons, Ltd., High-street, 
Stoke. ‘“ Boulton Paul Aircraft Gun Turrets,” by Mr. 
R. M. MeRobb. North-Eastern Branch: Monday, 
December 4, 6 p.m., Neville Hall, Neweastle-upon-Tyne. 
“ Inspection Gauges,” by Mr. L. H. Leedham. Midland 
Branch: Wednesday, December 6, 1 p.m., Grand Hotel, 
Birmingham. Lunch Meeting. Presidential Address, 
by Dr. H. R. Ricardo, F.R.S. North-Western Branch : 
Thursday, December 7, 6.45 p.m., Engineers’ Club, Man- 
chester. Thomas Hawksley Lecture: “ Research and 
Develop t in A tics,” by Dr. H. E. Wimperis. 
Also at the Scottish Branch: Thursday, December 7. 
7.30 p.m., Royal Technical College, Glasgow. Scottish 
Graduates’ Section: Friday, December 8, 7.15 p.m.. 
Royal Technical College, Glasgow. ‘“‘ Problems.” 
JunIorn INSTITUTION OF ENGINEERS.—North-Western 
Section : Saturday, December 2, 2.30 p.m., 16, St. Mary’s 
“Sailing Ships,” by Mr. R. 
Wednesday, December 6, 





Bayes. Midland Section : 


brands from other iron centres and the prospects of a | 6.30 p.m., James Watt Memorial Institute, Birmingham. 


are remote. 
ficient for the requirements of the makers’ own consuming 
works but provides no tonnage for the market. 


Hematite, Low-Phosphorus and Refined Iron.—The 


demand for hematite is rather easier than it has been for | 2.30 p.m., 


| resumption of the continuous make of Cleveland brands | “ Infra-Red Drying of Paints by Town’s Gas,” by, Mr. 
The output of basic qualities is quite suf- | 


Institution: Saturday, December 9, 2.30 
Presidential Address, 


F. T. Atkin. 
p.m., 39, Victoria-street, 8.W.1. 
by Maj.-Gen. K. C. Appleyard. 
IRON AND STEEL InstrTUTE.—Saturday, December 2, 
Royal Victoria Station Hotel, Sheffield. 


some time but the production still falls inconveniently | Jointly with SHEFFIELD METALLURGICAL ASSOCIATION 
short of the requirements of the authorised consumers land SHEFFIELD SocreTy OF ENGINEERS AND METAL- 


and strict rationing of distributable tonnage is therefore 
unavoidable. Makers, however, manage to deliver suffici- 
ent for urgent needs. 


phorus and refined irons are steadily taken up by the | 
| Branch: Saturday, December 2, 3 p.m., Engineers’ Club. 


engineering foundries. 


Manufactured Iron and Steel—The consumption of | Manchester. 


semi-finished iron is not large and supplies are ample for 
all requirements. Finished-iron manufacturers would 
welcome more work. Producers of steel semies, however, 
have difficulty in meeting the exceptionally heavy require- 
ments of the re-rollers. Billets, blooms and bars, in 
particular, are wanted in very large quantities. Condi- 
tions in the finished-steel industries vary. Manufacturers 
of black and galvanised sheets and light sections are 
extensively sold and busily engaged, but plate mills are 
not fully occupied and orders for heavy joists are needed. 
Users of special and alloy steels can readily obtain satis- 
factory deliveries. Railway material and colliery equip- 
ment are still in great demand. 

Scrap.—The lighter and inferior descriptions of iron 
and steel scrap are plentiful and slow of sale, but heavy 
steel, machinery metal and good cast-iron scrap are in 
steady demand. : 





LNsTITUTION OF LOCOMOTIVE ENGINEERS.—A luncheon 
will be held at the Connaught Rooms, Great Queen-street, 
Kingsway, London, W.C.2, at 1 p.m., on Friday, Decem- 
ber &, to enable members of the Institution of Locomotive 
Engineers and their friends to meet. A reception by 
the President, Mr. W. S. Graff-Baker, will commence at 
12.15 p.m. The arrangements are in the hands of the 


secretary of the Institution, 10, Park Hill-court, East 
Croydon 


| LURGISTS. 





Substantial parcels of low-phos- | Chr 





“ Tensile Properties of Unstable Austenite,” 
by Dr. A. H. Cottrell. “ Overheating Effects of a Nickel- 
ium-Molybd Steel,” by Dr. K. Winterton. 

or BritrsH FoUuNDRYMEN.—Lancashire 





INSTITUTE 


“ Uses of Gases in the Foundry,” by Mr. 
H. Haynes. 

Socrery OF ENGINEERS.—Monday, December 4, 
5 p.m., Geological Soeiety, Burlington House, W.1. 
Films: “ Welding of Aluminium” with talk by Mr. 
E. S. Waddington. “ Light Alloy Welding,” by Dr. 
H. G. Taylor. 

INSTITUTION OF CrvIL ENGINEERS.—Tuesday, Decem- 
ber 5, 5.30 p.m., Great George-street, S.W.1. “ Pro- 
blems of Cable Bracing,” by Professor A. J. Sutton 
Pippard and Miss Letitia Chitty. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, December 5, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow. ‘“‘ Discharge Lamps,” by Mr. 
M. W. Hime. 

Roya. Society oF ARTS.—Wednesday, December 6, 
1.45 p.m., John Adam-street, W.C.2. * Petroleum 
Production in England,” by Dr. C. A. P. Southwell. 

INSTITUTION OF CHEMICAL ENGINEERS.—Thursday, 
December 7, 5.30 p.m., Chemical Dept., University of 
Bristol, Woodland-road, Bristol. Jointly with CHEMICAL 
ENGINEERING Group and Socrery oF CHEMICAL IN- 
pustry (Bristol Section). “ Ion Exchangers Applied to 
Water Treatment,” by Mr. R. T. Pemberton. 

Royal InstirvtTion.—Friday, December 8, 5 p.m., 
21, Albemarle-street, W.1. “‘ London’s Water Supply : 
Safeguarding its Purity in Peace and War,” by Lieut.- 
Col. E. F. W. Mackenzie. 
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THE MANUFACTURE OF SYNTHETIC SAPPHIRES. 


MESSRS. THE BRITISH JEWEL MANUFACTURING COMPANY, LIMITED. 


(For Description, see Page 425.) 



































Fie. 1. Raw Atomrxa PowpeER. 375. Fie. 2. Fusep Atumrsa PowpeEr. xX 375. 





Fig. 3. MANUFACTURED SAPPHIRES. 

















Fie. 4. Oxy-Hyprocgen FurRNACcE. Fic. 5. Battery or Oxy-HyproGen FURNACES. 


PHYSICAL PROPERTIES OF ALKYL DERIVATIVES OF | Chemistry, data on 60 of the compounds have been, tions on the basic principles of high-frequency heating 
PHENOL.—The alkyl derivatives of phenol have recently | assembled and correlated. The properties given include | and their application to individual uses will be carried 
been developed and used in the manufacture of synthetic | vapour pressure, viscosity, melting point and specific | out by the students and staff of the University and by 
rubber, plastics, petroleum products and other materials. | gravity. | scientists and technical men of the Induction Heating 
A knowledge of the physical properties of these com- | - . Corporation of New York, which has provided the high 
pounds is essential to enable engineering calculations | RESEARCH ON HIGH-FREQUENCY ELECTRICAL HkEat- | frequency equipment. The research programme is under 
to be made for designing plants to produce them. In &| ING.—A new laboratory for conducting research in the | the general direction of Professors Hixson and P. W. 
report prepared by Messrs. W. A. Pardee and W. Weinrich, | field of high-frequency electrical heating has been estab- | Schutz, of the Department of Chemical Engineering of 
and printed in a recent issue of Indtistrial and Engineering | lished at Columbia University, New York. Investiga-! the University. 
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newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 





For the United Kingdom 3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies 3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


Under present conditions arising | 


from paper rationing, no copies 

can be supplied under further sub- 

scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


The ch for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
er under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an adverti t an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
the current week’s issue must be delivered not 
Alterations 











All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable +t Bedford Street, 
Strand, W.C.2. 





CONTENTS. 

PAGE 
Alternating-Current Transmission—II. (JUus.)....... 421 
Literature.—The 1939 Callendar Steam Tables 424 
The Future of the Machine-Tool Industry 424 
The Manufacture of Synthetic Sapphires (Jllus.) ... 425 
The Gauging of Involute Gear Teeth (Ilus.) . 426 

Butt-Welding Machine for Light Gauge Wires 
(Ulus.) bd il Sacnatiaxi 427 
Effects of Cropping Airscrew Blades ......... 428 
Institution Elections 428 
Books Received 428 
Personal é; 428 
Notes from the North 429 
| Notes from the South-West 429 
| Notes from South Yorkshire 429 
Notes from Cleveland and the Northern Counties... 429 
Notices of Meeti ve. 429 
The War Effort of the United Kingdom 431 
The Electrical Equipment of Buildings 432 
| Notes 433 
| The Iron and Steel Institute 433 

| Obituary.—Sir Arthur S. Eddington, O.M., F.R.S. 
| Mr. A. E. Shorter, M.B.E. 434 

| Letter to the Editor.—New Regulations for Institu- 
tion Examinations 435 


| Pre-Fabricated Houses for Construction in Aircraft 
| Factory 

| Labour Notes 

| The “ V 2” Rocket Bomb (Jius.) 

| The “ Faxfilm ” Method of Surface Inspection 

| Technical Developments in Naval Construction 
| (1lus.) 

| “ Encrneerine ” Patent Record (Jilus.) . 440 


~ ENGINEERING. | 


| 
FRIDAY, DECEMBER 1, 1944. 


437 











No. 4116. 








| 
‘THE WAR EFFORT OF THE 
| UNITED KINGDOM. 


| For more than five years the population of these 
| islands has been on a war footing and, for more 
| than four of those years it has been working with 
an intensity never rivalled in the nation’s history 
to bring the war to the only conclusion that was 
ever seriously considered after those unforgettable 
days of 1940, when France had just collapsed, and 
the world waited to see which way the victorious 
German armies would turn next. There were no 
illusions here regarding the fate of Britain if Hitler 
decided to concentrate all his forces on an invasion 
across the narrow seas; yet only a completely 
negligible minority entertained any thought but to 
“ fight on the peaches, on the landing grounds, in 
the fields, in the streets.’’ Churchill’s declaration 
on June 4, 1940, might have s¢éemed bombastic to 
the outside world if the danger had been less real 
than it was, but at the time it merely appeared to 
his compatriots to express the natural and the only 
policy in the circumstances. They did not have to 
fight in the fields and in the streets; but they did 
have to work as they had never worked before. 
Such a pace as was set then could not have been 
held for long, but a pace not so far short of it has 
been maintained by the great majority of the 
nation’s effective strength for years on end. More- 
over, it has been maintained under conditions of 
metaphorical as well as often literal darkness, for 
| they could not be told of the scale of their efforts 
|and their performance until it was certain that the 
knowledge would not aid the enemy. Now at last 
they—and the rest of the world—have been told, 
in a White Paper* which must be regarded as one 
of the most remarkable documents of the war; 
doubly gratifying, perhaps, after the arid exercises 
in relativity with which successive Ministers have 
sought to assure the country of the progress of its 
armament achievement without giving a single 
solid fact from which to deduce their real magnitude. 

The title of this pamphlet of 64 pages is prosaic 
enough, but its contents, rightly regarded, have the 








* Statistics Relating to the War Effort of the United 
Kingdom. Omd. 6564. London: H.M. Stationery 
Office. [Price 1s. net.) 








quality of an epic; and even so, the tale is not 
complete, for it should be read in conjunction with 
that other recent review, the Second Report on 
Mutual Aid,* published five days earlier, and simul- 
taneously with President Roosevelt’s 17th report 
to Congress on Lend-Lease. The two together 
show that, not only has Britain’s manpower (and 
womanpower) been mobilised on a scale never 
before achieved, but direct aid to the estimated 
value of more than 1,0001. million has been given 
to Britain’s Allies with no regard to any effect save 
the effect in promoting the better prosecution of 
the war. 

The White Paper on the War Effort is divided 
into five sections, dealing respectively with man- 
power, home production, shipping and foreign 
trade, civilian consumption, and finance. Appen- 
dices and charts repeat the relevant statistics in 
tabular and graphical form, and there are ex- 
planatory notes to amplify the summary in the 
main text. An introduction provides a reminder 
that, even now, there are various statistics which 
cannot be published, and that the figures given, 
| striking as they are, represent only the war effort 
of the United Kingdom. Emphasis is laid, too, 
on the facts that the great programme of produc- 
tion was carried out under the handicap of pro- 
longed air attacks and in a condition of complete 
black-out at night, over the whole country. 

Between June, 1939, and June, 1944, the total 
number of men between 14 and 64 and of women 
between 14 and 59 in the Services or in industrial 
employment rose to 22 millions. Of these, 10-3 
millions were in the Services, in whole-time Civil 
Defence, or wholly employed in the heavy industries 
such as engineering, which were mainly concerned 
in the output of munitions. Agriculture, mining, 
food manufacture, transport and public utilities 
(including merchant shipping), and local and 
national government services occupied 5-7 millions ; 
and the remaining 6-0 millions were variously 
engaged in building and civil engineering, the 
textile, clothing, and other manufacturing industries, 
the distributive trades, and civilian services. In 
1938, about 15 per cent. of the persons engaged in 
the manufacturing industries (excluding mining) 
were producing goods for export ; by the middle of 
1944, this figure had fallen to 4 per cent. By the 
same date, 44 million men were serving in the armed 
forces of the United Kingdom, compared with less 
than half a million at the outbreak of the war ; 
including casualties and those released for various 
reasons, the total enrolled in the fighting Services 
exceeds 5} millions. At June, 1944, also, 7-1 
million women were either in the Auxiliary Ser- 
vices, in whole-time Civil Defence, or in industry. 
Heavy casualties have been suffered in all classes, 
and not only among those in direct contact with 
the enemy. Up to September 3, 1944, the armed 
forces lost 563,112, of whom 176,081 were killed 
and 38,275 missing. From the beginning of the 
war to August 31, 1944, 26,629 merchant seamen, 
serving in ships registered in the United Kingdom, 
were killed by enemy action, and a further 4,173 
have been interned by the enemy. Of the civilians, 
including those serving in Civil Defence, 51,822 lost 
their lives between the outbreak of the war and 
June 12, 1944, when the flying-bomb attacks began ; 
and from that date to August 31, 1944, another 
5,476 were killed, making a total of 57,298, of whom 
23,757 were women and 7,250 were children. 

Remarkable as are the manpower mobilisation 
figures, those relating to production are no less so. 
Between September, 1939, and June, 1944, British 
industry produced 722 naval vessels of major size, 
1,386 mosquito craft, and 3,636 “other naval 
vessels,” of a total displacement approaching 
2,000,000 tons. In addition, some 4} million gross 
tons of merchant shipping came from British yards. 
The arming of the naval vessels (including, pre- 
sumably, much of the armament of merchant ships 
also) required large increases in productive capacity. 
The number of naval guns produced between Sep- 
tember, 1939, and the end of that year was 441, 
including those of 20-mm. calibre ; ammunition, 
excluding 20 mm., totalled 830,000 rounds ; mines 














* Omd. 6570. London: H.M. Stationery Office. 
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and depth charges, 9,048 ; and torpedoes, 362. In | 


1943, the corresponding figures were 20,023 guns, 
8,826,000 rounds of ammunition, 233,206 mines | 
and depth charges, and 7,039 torpedoes. 

The supplies to the land forces were on a colossal | 
scale, and included over 25,000 tanks, nearly 3} | 


THE ELECTRICAL EQUIP- 
MENT OF BUILDINGS. 


THe extent of the service now required from an 
ale « Y “4 | electricity supply is indicated by the fact that in a 
million machine guns, and more than two million | modern office building it may be utilised for 
rifles. In 1943 alone, there were produced, in round | the operation of lifts ; air-conditioning and ventilat- 
figures, 46 million rounds of gun ammunition, | ing plant ; electrode boilers and associated pumps ; 
34 million mortar bombs, 167 million rounds of | fuel-handling equipment ; deep-well pumps; cook- 
20-mm. ammunition, over 3,000 million rounds of | ing and other kitchen and canteen requirements ; 
small-arms ammunition, 6} million anti-tank mines, | lighting, both general and local; bells; heating ; 
and 21} million grenades. Engineers’ stores in- | staff-locating and service-call systems; clocks; 
cluded, in that year, over 260,000 Bailey bridge | fire and burglar alarms ; telephones; a telegraph 


little or no outside help. In such cases attention 
to the instructions provided in the report would 
result in considerable advance on some common 
practices of the past. 

It has been stated more than once by responsible 
Ministers that the post-war building programme will 
be mainly concerned, in the first instance, with the 
provision ‘of dwelling houses and schools. Under 
present conditions, there is no difficulty in under- 
standing this decision, but it will be well if the 
necessity for much commercial building is not 
overlooked. Officially the country is committed 
to a policy of full employment, and this will not be 
implemented unless industry is permitted to proceed 





panels and 27 million square yards of aircraft 
landing track; while signal equipment for the | 
Army included more than a million miles of cable 
for lines of communication. Deliveries of new 
aircraft from the outbreak of war to June, 1944, 
totalled 102,609, of which 10,018 were heavy | 
bombers, 17,702 were medium and light bombers, 
and 38,025 were fighters. More than 60,000 aircraft 
were repaired. Aero-engines delivered numbered 
208,701, their aggregate horse-power amounting to | 
nearly 226 millions. Engine output increased from | 
1,130 a month at the end of 1939 to an average of | 
5,270 a month in the first half of 1944; and over | 
the same period the average horse-power of the | 
engines produced was doubled. 

Problems of materials, both raw and semi-finished, 
assumed great importance at an early stage and | 
some drastic reorganisation of the normal procedure 
was necessary to maintain and increase supplies 
as peace-time sources ceased to be available and 
shipping difficulties became acute. With the expan- 
sion of aircraft production, too, the demand for 
light metals rose to unprecedented heights. The 
production of aluminium, which averaged 18,000 
tons a year between 1935 and 1938, was increased 
to 47,000 tons in 1942 and 56,000 tons in 1943. The 
magnesium output was developed in an even more 
spectacular manner, rising from a mere 2,000 tons 
a year in the period 1935-38 to 23,000 tons in 1943, 
an increase which, as the report comments, repre- 
sented virtually the creation of a new industry. | 
The production of iron ore was increased 50 per cent., 
though the output of pig iron was less than this in 
proportion, due to the lower iron content of the 
home-produced ore by comparison with the pre-war 
imported ores. The collection of scrap for steel- 
making was one-third above the pre-war level. 

One of the most interesting sections of the report 
is that dealing with shipping and foreign trade ; 
and the figures of shipping losses, now disclosed for 
the first time in clear and unequivocal terms, show 
how serious the shipping position became. The 
report does not distinguish between the losses due 
to enemy action and those resulting from ordinary 
marine risks, but this distinction is not necessary 
to an appreciation of the general position. At the 
outbreak of the war, the ocean-going merchant fleet 
(including tankers) under the British flag amounted 
to 17} million gross tons of vessels measuring | 
1,600 tons gross and over: a figure which is about | 
the same as at the beginning of the previous war, | 
though the number of ships was about 2,000 less. 
From September, 1939, to December, 1943, 2,921 | 


| Service, possibly with teleprinters ; radio-reception 


| embody an electrical equipment of this magnitude, 


|to receive considerable benefit from the Post- 


| alterations as would be necessary if the wiring were 


| with the many factory conversions and extensions 
and reproduction apparatus in canteens; and/ which a change over from war to peace produc- 


| possibly a public-address system for the dissemina-| tion will necessitate. First place in this study is 


tion of general instructions. This list may not be | given to small houses and flats, and in specifying 
complete, but it illustrates the extent and diversity | the electrical.equipment which is desirable the 
of the services called for. In large buildings of | committee has endeavoured to steer a course 
other types, the particular requirements may be | “ between a reasonable amenity and an unnecessary 
modified, but their diversity is not likely to be| luxury.” No objection can be taken to this, but 
less, and may be greater. Thus in a large hotel | the definition of reasonable amenity which has been 
or department store a supply may be required for | adopted represents a standard which is at present 
the operation of portable, or semi-portable, appara-| reached in a comparatively small proportion of 
tus of many kinds, the radio requirements may be | dwellings. It is proposed that “houses of the 
greatly extended. | council type” and smaller building-estate villas 

In planning an important building which is to| Shall be equipped for lighting, cooking, water 
heating, occasional electric fires, refrigeration, space 
it may be assumed that a consulting electrical | heating, laundering, electric bells, telephones, radio 
engineer will be engaged to advise on and supervise and television. It is not suggested that the whole 


the installation. This is not to say, however, that | Of these appliances will necessarily be present in 


he will necessarily be given a free hand. No doubt every house ; the proposal is that the wiring should 
the specification of individual pieces of apparatus from the first be arranged to serve them, but the 
will be looked upon as his concern, but he may not point which it is desired to make is that an electrical 
be able to influence the general structural lay-out, | equipment of this order can only be purchased and 
and the running of the extensive and complicated | operated by a working population enjoying con- 
service cables and wires may not be given the atten- siderable prosperity and that that _ prosperity will 
tion its importance demands. The flexibility of an | not be achieved if industry is given insufficient con- 
electricity supply is one of the reasons why it has | Sideration in post-war building policy. 

taken a paramount position in most types of activity,| The proposals in the report are based on the 
but that is not a reason for refusing to accord it | assumptions that all electricity tariffs are so adjusted 
proper consideration in general plans. Supply | that only a single meter will be required for each 
cables, no doubt, may be run almost anywhere, but | consumer and that all post-war houses will be 
capital charges, maintenance costs and, particularly, | supplied with alternating current. Tariffs which 


| the convenience and expense of alterations and | can be operated by a single meter are not uncommon, 


extensions may be greatly reduced if cable runs are | and it seems probable that for household purposes 
arranged in an easily accessible manner. | they will become universal. They greatly simplify 
This latter desideratum cannot be obtained with-| house wiring and full advantage has been taken of 
out the understanding co-operation of architects | their possibilities in this direction in the recom- 
and builders, and these latter classes are likely | mendations put forward. The most novel of these 
is that a ring circuit, starting and ending at a fuse 
War Building Study which has been prepared | terminal of the consumer's supply control, should 
by a committee convened by the Institution of | be carried through each room in turn. Plug sockets 
Electrical Engineers.* This is not only concerned will connect to this ring to enable electrical apparatus 
with the type of large commercial building which |to be connected. It is suggested that in small 
has been referred to, but also covers dwelling-| houses twenty sockets might be fitted on a ring 
houses, flats, schools, hospitals and farm buildings. ‘circuit fused to 30 amperes without danger of over- 
It is possible that in the future, as in the past, loading. The local fuse would be located in the 
many buildings may be constructed for which an | plug. This ring-circuit arrangement, which would 
electrical consultant will not be called in at all, or | Considerably simplify wiring runs, is contrary to 
will not be asked for advice until a stage has been | the Regulations for the Electrical Equipment of 
reached at which it is impossible to make such Buildings, which otherwise is followed throughout. 
For use on these ring circuits, and in other 
to be carried out satisfactorily. positions, it is proposed that a new standard 
Throughout this study, it is emphasised that the | 13-ampere plug should be introduced. This was 
electric wiring of a modern building is an essential | the subject of an earlier publication, and particulars 


British ships were lost, of a total gross tonnage of | feature of the whole structure and should be given 
rather more than 11} millions. This figure takes | full consideration from the first in drawing up the 
no account of Allied and neutral ships lost. To a/| design. It is from this point of view that the pub- 
large extent, the losses were made good by construc- | lication should be of value to builders and architects. 
tion in home shipyards and in Canada, and by the | Specific recommendations are made about the 
acquisition of tonnage from the United States and | method of arranging the entry of supply mains 
elsewhere ; but the losses exceeded the gains, 80 | into buildings and for accommodating the wiring 
that, by the end of 1943, the British ocean-going | jn structures of different types, but it may be hoped 
mercantile fleet had shrunk to 15} million tons—of | that the clear instructions provided will not be 
which, however, two million tons are returnable | taken by architects as an authorisation to proceed 
eventually to other flags. The fleet on the United to make the necessary arrangements for themselves. 
Kingdom and Colonial registers, taken separately, | The study will not be of best effect unless it leads 
shows a loss of 29 per cent. of its pre-war tonnage. | to builders and architects realising that the pro- 
This alone, and bearing in mind the shipping de- | vision of a modern electrical installation is such a 
mands of the forces overseas and the effect of the | highly specialised matter that expert advice should 
temporary loss of the Mediterranean sea highway, | he obtained. These remarks apply in the main to 
sufficiently explains the short commons experienced | the larger and more complicated types of building. 
by a. — a ae in sean 7 garner It| Many small and relatively simple structures will 
must conclude this very brief survey of the contents bably conti to be e i i 

of the White Paper, which we hope will be circulated |") mre erate Me ty 
throughout the world and quoted freely if necessary, 





* Post-War Building Studies, No. 11, Electrical Instal- 





in years to come, by those who speak for Britain. | lations. H.M. Stationery Office. [Price 1s. 6d. net.] 





| will be found on page 136, ante. A point of interest 
| is that cartridge fuses would be used for the plugs, 
and in all other positions in the house ; “ re-wirable 
porcelain fuses should be discouraged.” If this 
proposal can be carried out, it should do much to 
| eliminate the fitting of over-size fuse wires by 
|irresponsible persons. Considerable attention is 
| devoted in the report to the various types of domestic 
appliance for which it is intended that provision 
should be made, and it may be taken that the 
extensive electrification in small houses which is 
| envisaged is not likely to be attained unless first costs 
| are brought down as much as possible. Among the 
| Various items of equipment which are suggested, a 
refrigerator is probably now the least common in 
small property. Apart from the question of cost, it 
lis frequently difficult to find space for such an 
|appliance. The report contains an outline sketch 
of a 4 cub. ft. capacity refrigerator, 3 ft. 10 in. high, 
2 ft. 1 in. wide, and 1 ft. 7 in. deep. It is designed 
for building-in as a kitchen fitting, cupboard space 
being provided above and below. 
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NOTES. 


THE InstrTvTION OF MECHANICAL ENGINEERS. 


AN extra general meeting of the Institution of 
Mechanical Engineers, arranged in conjunction with 
the Manufacture Group of the Institution and pre- 
sided over by Mr. O. V. S. Bulleid, chairman of the 
Group, was held in London on Friday, November 24, 
when a paper on “ Drawing Office Practice in Rela- 


tion to Interchangeable Components” was pre- 
sented by Mr. C. A. Gladman, B.Sc. The paper, 
which attracted an unusually large audience, 


described some features of the work of a special 
committee, set up by the Admiralty for the purpose 
of standardising the practice in certain of their 
design departments. Basic principles were formu- 
lated, taking into consideration such factors as 
economy in manufacture and inspection, and the 
problems of maintenance under service conditions ; 
for example, for each component, so-called ‘‘ basic 
dimensions” were to be given, this term being 
defined as “ the size which would be used if it were 
possible to work without tolerances, and tolerances 
were then to be assigned for position, concentricity, 
symmetry, alignment, squareness, and parallelism, 
where the control of these elements was important 
for correct functioning or for correct assembly. 
The system provided that, where variations from 
the designed requirements for functioning or 
assembly could be permitted in one direction only, 
appropriate tolerances should be assigned on one 
side only with respect to the basic dimension ; 
where variations could be permitted in both direc- 
tions, tolerances would be given on both sides. 
Datum surfaces selected from functioning considera- 
tions should be replaced, where necessary, by others 
governed by considerations of manufacturing or 
inspection, the distances between any two points 
or surfaces being limited in not more than one way. 
Fits between mating parts should be generally on 
the hole basis, the shaft basis being used only where 
the hole basis was unsuitable. Clearances or inter- 
ferences should be established with due regard for 
the effect of “inspection gauge tolerances, and, 
in general, care should be taken to ensure that the 
tolerances assigned do not introduce difficulties 
in inspection without functional justification. 
Methods of indicating dimensions and tolerances 
of composite work should be formulated on the 
basis of simple manufacturing and inspection 
methods. The paper was illustrated by numerous 
examples of the application of the system, including 
such special cases as the dimensioning of mating 
cones, and an appendix contained what was de- 
scribed as a ““ Drawing Dictionary of Proposed Con- 
ventional Notations.” Of this we would remark 
that it provides a good illustration of a point which 
many authors of papers overlook :. namely, that if 
it is desired that particular notations shall be widely 
printed, it is desirable that they should be of forms 
which can be readily contrived with the resources 
at the disposal of the average printing establish- 
ment, and should not require special type to be cast. 
BRITAIN AND INTERNATIONAL TRADE. 

Lord Halifax, the British Ambassador to the United 
States, made a strong appeal for a rational attitude 
towards Britain’s need to develop export trade, in 
an address delivered in Chicago on November 28 
at the annual convention of the Investment Bankers’ 
Association. Britain, he said, had entered the war 
with overseas assets worth about 14,000 million 
dollars; but, at the present time, so far from 
possessing assets, Britain had an external debt of 
about 12,000 million dollars. Foreign investments 
had been sold to finance the British war effort, and 
much of the shipping which had been such a valuable 
source of income had been sunk. “We must 
export,” Lord Halifax declared, “if we are to get 
imports, which are the food of our people and the 
raw material of our factories.’ It is well that this 
point should be thoroughly stressed, and by spokes- 
men of authority, as there is ample reason for 
supposing that it is not fully appreciated in some 
American business circles ; a minority, perhaps, but 
one which may at times exert considerable influence. 
There are still, fortunately, many who have a clearer 
vision and share the view expressed by Mr. J. H. van 


contemporary, The Iron Age, at the conclusion of 
his recent visit to this country, that ‘‘ the responsible 
people of America want to see in the post-war 
world a prosperous Britain, because we realise that 
our own prosperity will be short-lived if yours is 
also.”” It is undeniable, however, that the financial 
arrangements sponsored by the United States 
throughout the war tend to eliminate competition 
from other countries, in the South American markets 
especially, and that Britain will have to make very 
special efforts to overcome the handicap of having 
been virtually out of the export business for several 
years. Many of the reports from individual countries 
stress the need for an overhaul of British selling 
methods, and anxiety is expressed as to how far 
British exports will continue to be restricted by 
conditions imposed under Lend-Lease. Attention is 
drawn to the fact that, in many cases, the predomi- 
nant consideration is price rather than quality, and 
that low-priced medium-quality goods offer the best 
opportunities. While this view may be true of the 
products of the engineering industry, it should be 
added that in some trades there is a big market for 
high-priced goods, provided that these are the best 
available and are carefully designed to suit the 
potential buyers’ tastes and requirements. If British 
manufacturers of engineering goods are to supply a 
substantial proportion of the accumulated demand 
in South America and elsewhere, they must improve 
their facilities for studying local requirements. This 
is a task which might be considerably facilitated 
by Government action, since United States manu- 
facturers enjoy a considerable advantage from the 
high standard of the industrial and economic 
information provided by their consular offices. In 
order to supplement the somewhat meagre official 
information available here, which, inevitably is 
largely of a “background” nature, groups of 
British manufacturers might well combine to 
employ recognised experts to conduct market 
surveys in overseas countries. There is plenty of 
room for work in this field along many different 
lines of approach. 


THe SINKING oF THE “ TrRPITz.” 


The brief official report of the sinking of the Ger- 
man battleship Tirpitz in Tromsoe Fjord, recorded 
on page 393, ante, has now been supplemented by a 
summary of the evidence provided by photographs 
taken during the raid and in the course of subsequent 
reconnaissance. The attack was made on Novem- 
ber 12 by 29 Lancaster bombers, each carrying a 
12,000-lb. bomb. All of the machines were equipped 
with cameras, and they were accompanied also by 
a Lancaster of the Royal Air Force Film Unit, 
fitted with three cinematograph cameras. By a 
comparison of these photographic records it has been 
possible to plot 16 of the 29 bombs—a higher per- 
centage than usual ; but, as the target was obscured 
by smoke at an early stage, it is thought that more 
bombs, not definitely identified, may have fallen 
on the ship or near enough to her to add to the 
damage known to have been caused. The first 
bomb, dropped by Wing-Commander J. B. Tait, 
D.S.O., scored a direct hit near the port end of the 
ship’s catapult. Photographs showed the flash of 
the explosion which was followed by a cone-shaped 
eruption of smoke. The second and third bombs 
were wide of the target, but the fourth, an eighth 
of a second later, struck the ship on the port side, 
near the after rangefinder, causing a brilliant flash 
and explosion. Bombs 5 to 8 were too far away to 
rank as “near misses,” but two of them exploded 
within the anti-torpedo boom, and, after the fall 
of No. 8, the ship is said to have “* plunged to star- 
board.” The ninth bomb burst about 30 ft. away 
from the port quarter, near Y turret, and this 
explosion, which sent up a column of heavy black 
smoke, was followed by a light-coloured jet from 
amidships such as might be caused by a burst boiler. 
No. 10 bomb fell close inshore and, at about the same 
time, there was a noticeable disturbance of the 
water between the ship and the shore. Bombs 1], 
12 and 13 were all wide, but No. 14 was a near miss, 
close to the stern. The 15th and 16th bombs 
missed. Regular gunfire from the ship ceased after 
the explosion of the fourth bomb, but continuous 
-fire was maintained throughout the attack from 











Deventer, the editorial director of our American 


vessels in the vicinity and from batteries on shore. 





THE IRON AND STEEL 
INSTITUTE. 


Tue autumn general meeting of the Iron and 
Steel Institute was held at the Institution of Civil 
Engineers, London, 8.W.1, on the morning and after- 
noon of Thursday, November 23, and on the morning 
of Friday, November 24. The chair at the meeting 
was occupied by the President, Mr. Arthur Dorman. 
The minutes of the annual general meeting having 
been approved, Mr. Dorman referred to the loss 
which the industry and the Institute had sustained 
by the death of Dr. T. Swinden, a vice-president, 
and of Colonel Sir Maurice H. L. Bell, Bt., C.M.G., 
an honorary vice-president. The President then 
announced that Mr. J. Mitchell had been elected 
a member of the Council since the last meeting 
and that the Council had, that morning, elected 
Mr. J. R. Menzies Wilson a vice-president, and Sir 
Arthur B. Winder, who had recently retired from 


business, an honorary vice-president. Mr. H. 
H. Burton and Mr. Gerald Steel had been 
elected members of the Council. The President 


then read a list of the names of the officers who 
were due to retire, in rotation, at the annual general 
meeting in 1945. The list included the names of 
three vice-presidents, namely, Dr. C. H. Desch, 
F.R.S., Captain H. Leighton Davies, and Mr. J. 8. 
Hollings, and five members of the Council, namely, 
Mr. D. R. Lysaght, Mr. N. H. Rollason, Mr. E. J. 
Fox, Mr. J. Mitchell, and Mr. J. Sinclair Kerr. He 
also announced that Dr. J. E. Hurst, the new Presi- 
dent of the Staffordshire Iron and Steel Institute, 
had succeeded Mr. Bernard Thomas, the immediate 
past-president, as an honorary member of the 
Council. 
Buast-FURNACE OPERATION AND PROBLEMS. 

After the transaction of the official business, a 
discussion on “* Blast-Furnace Operation and Pro- 
blems ” was held. This was based on two papers, 
namely ‘ Considerations on Blast-Furnace Prac- 
tice,” by Dr. T. P. Colclough, and “ Ironmaking at 
the Appleby-Frodingham Works of the United Steel 
Companies, Limited.” The latter constituted Special 
Report No. 30 of the Institute and was by Mr. G. D. 
Elliot and the staffs of the Appleby-Frodingham 
Ironworks, Scunthorpe, and of the Central Research 
Department of the United Steel Companies, Limited, 
Stocksbridge. We gave, on page 415, ante, a general 
outline of some of the main points discussed in this 
report, which was introduced by Mr. W. B. Baxter, 
director and general manager of the Appleby-Frod- 
ingham Steel Company, Limited, and presented to 
the meeting by Mr. Elliot. 

In presenting his paper, “Considerations on 
Blast-Furnace Practice,’ Dr. Colclough stated that 
in blast furnaces operating on low-grade British ores 
for the manufacture of basic iron for steelmaking, 
one of the most important factors, as regards both 
cost of materials and rate of production, was the 
coke consumption per ton of iron made. Current 
data showed that this figure, for furnaces operating 
on a burden of 100 per cent. British ores, varied 
from 20 ewt. to 21 cwt., under the most favourable 
conditions, to over 30 cwt. per ton under other con- 
ditions, with an average consumption of about 
27 ewt. of coke. To secure economies in coke con- 
sumption it was necessary to attain a higher effici- 
ency in the combustion of the carbon used within 
the furnace and to reduce as far as possible the 
weight of the slag-forming oxides charged in the 
burden. The first step to be taken was to mix the 
ores as thoroughly as possible, to crush them to a 
maximum size, to screen into suitable sizes (remov- 
ing the fines) and to charge the different sizes in 
separate layers into the blast furnace. It was de- 
sirable that exploratory work should be carried out, 
on the various types of ore available, in order to 
determine the maximum size of ore piece to be 
charged and the grading of these ores, and thereby 
to establish the best conditions for uniform distribu- 
tion and porosity. The ores of high lime or silicon 
content should be examined to determine their 
response to roasting and magnetic separation. It 
was anticipated that with the correct preparation of 
British ores, the reduction in coke consumption to 
be effected would be of the order of at least 20 per 





cent. as compared with common practice. 
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FuEL CONSUMPTION. 

For the purpose of discussion, the main subject 
was divided into a number of sections, the first 
dealing with “‘ Fuel Consumption.” The discussion 
of this aspect of blast-furnace operation was based 
on Dr. Colclough’s paper and on Sections IV (Blast- 
Furnace Coke) and IX (The Utilisation of Fuel in 
the Blast Furnace) of Special Report No. 30. 

Mr. G. H. Johnson, who opened the discussion, 
stated that asa purely war-time maker of basic iron 
at Kettering, in furnaces designed for foundry-iron 
production, and using Northamptonshire ironstone, 
requiring about 10 cwt. of limestone per ton of pig, 
and employing blast temperatures of from 1,500 
deg. to 1,600 deg. F., he had found that a definite 


that the way to tackle blast-furnace problems was 
by attention to the preparation of the materials ; 
crushing, grading and sizing simply constituted a 
method of increasing the capacity of a furnace. The 
capital expenditure incurred in building or extending 
blast-furnace plants, however, could not be justified 
by a simple increase in output; a considerable 
degree of fuel economy must be realised to justify 
the outlay. In the post-war period, the price of 
coke would undoubtedly be high and particular care 
would have to be taken that the ash content was not 
allowed to rise. 

Dr. 8S. G. Ward said that coke-oven managers 
and the blast-furnace manager were handicapped 
because, with the present state of knowledge, neither 





correlation existed between the iron content of the 
burden and the coke consumption. The mean con- | 
sumption over 44 years had been 21-23 cwt. of 
coke, as received, per ton of basic pig iron, and this | 
was equivalent to 19-55 ewt. of dry coke. With | 
easily-reduced Northamptonshire ore, coke economy | 
could be obtained only by utilising a high degree | 
of indirect reduction. The practical effect of mois- | 
ture with such an ore was to steepen the slope of | 
the temperature gradients at the top of the stock | 
column, so reducing the depth of the zone of indirect 
reduction. Furthermore, while the moisture was | 
being driven off, reduction was inhibited to a large | 
extent, particularly at rapid rates of stock descent. | 
In order to achieve maximum fuel economy in a) 
blast furnace, as in any thermal appliance, the | 
positive and simplest method was to reduce the | 
thermal work which had to be done. The charging | 
of raw iron ore containing large quantities of mois- | 
ture, carbonates, and other gas-forming and slag- 
forming materials should cease, and these constituents 
should be eliminated by sizing and drying, calcining 
and sintering. If the burden were sized and pre- | 
pared, and its iron-content increased by the simplest | 
and cheapest means appropriate, coke economies | 
of the order envisaged by Dr. Colclough and accom- 
plished at Appleby-Frodingham, could be obtained. 

Mr. I. 8. Scott-Maxwell agreed with the state- 
ment made in Report No. 30 that there was no test 
for coke which showed a high correlation factor 
with furnace operation. Dr. Colclough’s suggestion 
of charging the ore in layers according to size was, 
he thought, perfectly sound. It would also help if 
this were also done with the coke. At the works 
with which he was connected, Northamptonshire- 
ore sinter containing about 45 per cent. Fe, upgraded 
to a certain extent by cast-iron borings, was used, and 
on two 18-ft. hearth furnaces the average output for 
the whole of 1943 had been 6,000 tons a week. 
Included in that figure were about 400 tons of scrap. 
The average coke consumption was 20 cwt., the 
CO: CO, ratio 2-35, the slag bulk about 22 cwt. to 
23 cwt., and the Fe input, taking into consideration 
the extra limestone added owing to the siliceous 
nature of the ores, did not amount to more than 
30 per cent. to 32 per cent. Prior to the war, the 
plant had been operated largely on foreign ores, and, 
with these, the CO: CO, ratio was 1-75, the coke 
consumption 15} cwt., and the slag bulk 11 cwt. 
From one furnace, outputs as high as 4,300 tons a 
week had been achieved. It was impossible to 
obtain such good figures on lean ores, but something 
could be learnt by study of what had been done 
by a “ foreign-ore”’ furnace operating on Northamp- 
tonshire ores. 

Professor T. Turner stated that the late Sir 
Lowthian Bell’s classic work of 1884 on the produc- 
tion of iron from Cleveland ores might very well 
be read, even at the present time, by everyone 
interested in blast-furnace working. The present 
report, resulting as it did from increased knowledge 
and from team work, would also become a classic 
treatise. He did not think that anyone in this 
country need trouble very much about the furnace 
reactions resulting from the richest ores. In peace 
time, of course, some rich magnetic ores and 
Mediterranean hematite ores were imported, but, 
broadly speaking, we had had, and should have to 
continue, to work with the poorer ores containing 
large amounts of slag. Mr. J. H. Patchett, who 
spoke next, also referred to Sir Lowthian Bell’s 
work of 1884 and added that the principles enunci- 


could specify all the properties required in an ideal 
coke for the blast furnace. There was some property 
of coke, at present unknown, which determined its 
quality for ironmaking or which had an overriding 
influence on other properties. This led to the sug- 
gestion that the property sought was one of the 
coke substance itself, connected with cell structure 
and cell-wall properties, and of which reactivity was 
probably only a partial measure. The beneficial 
influence of the presence of hydrogen in blast- 
furnace gas, on the reduction of ores and sinter, sug- 
gested that the natural moisture in the blast might 
be useful in that it produced hydrogen near the 
tuyeres, even if it did so at the expense of coke con- 
sumption. As Dr. Colclough pointed out, car- 
bonates present in the burden accounted for a much 
larger proportion of the coke consumed than might 
appear at first glance. The next speaker, Mr. T. 
Carruthers, said that, in an integrated steelworks, 
other people, including the chief engineer, were 
interested in fuel questions in addition to the coke- 
oven and blast-furnace managers. Steam for use 
in various parts of the works was generated from the 
surplus blast-furnace gas, and if this surplus were 
insufficient the steam would have to be raised by 
burning other forms of fuel under the boilers. Mr. 
R. Mather, who spoke next, said that the chief value 
of the present report was that the operating data 
were extracted directly from works’ records and 
related, week by week, to periods of up to nearly a 
year. It was not unknown for someone to work 
for two or three days on a very attractive coke figure 
and convey the impression that this was normal 
practice. Information on operating practice was of 
little value unless the period to which the result 
applied were known. 

Mr. C. H. Riggs stated that he would like to 
answer the question regarding the type and quality 
of coke desired by blast-furnace managers. What 
they wanted was coke suitable for burning in blast 
furnaces which was up to the standard of that given 
in Sir Lowthian Bell’s book of 60 years ago. The 
last speaker, Dr. C. H. Desch, said that going 
through the statements concerning coke consump- 
tion and comparing the results obtained at a number 
of different works, one was met by the difficulty 
that the figures were obviously not calculated on a 
uniform basis. Could we have some agreement as 
to the manner in which coke consumption should be 
expressed ? It was not always stated whether cal- 
culations were based on dry coke or on coke as 
received. In the case of some plants the coke was 
carefully screened and these screenings were not 
taken into account in calculations. Without some 
uniformity, which should be reached by general 
agreement, it was very difficult to make a proper 
comparison between different works. 

The meeting then adjourned until the afternoon. 

(To be continued.) 





HAROLD Wricut LEcTURE.—Messrs. Dorman, Long 
and Company, Limited, Middlesbrough, have endowed a 
triennial lecture, to be given under the auspices of the 
Cleveland Scientific and Technical Institution, in recog- 
nition of the outstanding work of Mr. Harold Wright, 
their chief metallurgist. The lecture will be given by an 
eminent authority in metallurgical, chemical and kindred 
subjects in which Mr. Wright’s interests are centred. 
The first lecture will be delivered by Dr. C. H. Desch, 
F.R.S., at the Cleveland Institution, Middlesbrough, at 
7.15 p.m., on Wednesday, December 13. Dr. Desch 
will speak on “‘ The Past and Future of Steel.” Mr. 
Wright, who is 76 years of age, has now completed 61 
years’ service with the Dorman, Long Group, having 





ated by Dr. Colclough had been definitely and clearly 
laid down by Sir Lowthian. There was no doubt 


joined the North Eastern Steel Company in 1883. He 
has been chief metallurgist since 1918. 





OBITUARY. 
SIR ARTHUR S. EDDINGTON, O.M.. 


By the death of Sir Arthur Stanley Eddington, 
O.M., M.A., D.Sc., F.R.S., which occurred at Cam- 
bridge on November 22, the higher scientific circles 
of this country have lost a man of outstanding 
ability and attainments. Sir Arthur, who was 
Plumian Professor of Astronomy at Cambridge 
University and Director of the Observatory there, 
was born at Kendal, Westmorland, on December 2s, 
1882. He received his general education at a schoo! 
in Weston-super-Mare and, as a youth, entered 
Owens College, now Manchester University. He 
was a brilliant scholar in physics and passed out with 
first place in the degree examination of 1902, after- 
wards receiving the degree of M.Sc. (Manch.). 
Eddington next went up to Trinity College, Cam- 
bridge, where he became Senior Wrangler in 1904 
and in the following year obtained a First Class 
in Part I of the Mathematical Tripos. In 1907, he 
was Smith’s Prizeman and was elected a Fellow of 
Trinity College, having meanwhile obtained the 
London University B.Sc. degree with honours. In 
1906, Eddington was appointed chief assistant at the 
Royal Observatory, Greenwich, and during the 
subsequent seven years carried out much painstaking 
work which brought his name to the fore among 
investigators of astronomical physics and mathe- 
matics. In 1910, for example, he published the 
results of an investigation, on the movements of the 
| so-called fixed stars, in which he showed that the 
| motions of these stars were not indiscriminate but 
| appeared to form two star “ streams ” moving along 
| favoured paths. At this period of his career he also 
contributed the articles, entitled “Star” and 
“ Nebula” in the eleventh edition of the Encyclo- 
| pedia Britannica (1910-11). 
| In 1913, Eddington was made Plumian Professor 
|} of Astronomy, and, in the following year, Director 
| of the Observatory, Cambridge. A brief list of his 
writings during the subsequent fruitful years, indi- 
| cate the wide variety of his interests in astronomy 
jand the higher branches of physics. In 1914, 
|he published “ Stellar Movements and the Struc- 
ture of the Universe”; in 1918, “ Report (to the 
Physical Society) on the Relativity Theory of 
Gravitation”; in 1920, “‘ Space, Time, and Gravi- 
tation”; in 1923, “The Mathematical Theory of 
Relativity”; in 1926, ‘‘ The Internal Constitution 
of the Stars”; in 1927, “Stars and Atoms”; 
in 1928, “The Nature of the Physical World ” ; 
in 1929, “‘ Science and the Unseen World’; in 1933, 
“The Expanding Universe”; in 1935, ‘“ New 
Pathways in Science”; in 1936, “ Relativity 
Theory of Protons and Electrons” ; in 1939, “ The 
Philosophy of Physical Science”; and in 1943, 
“The Combination of the Relativity Theory and 
the Quantum Theory.” Eddington was an early 
convert to Einstein’s theory of relativity and he 
|expounded and interpreted the theory in several 
|able treatises. Some of his works were intended 
for astronomers and physicists working in fields 
similar to his own and others were of a more popular 
nature and were addressed to the general public, but 
in all his lectures and writings he strove and usually 
succeeded in explaining abstruse theories in language 
which his hearers and readers could understand. 

Eddington was elected a Fellow of the Royal 
Society in 1914 and was created a Knight in 1930. 
He was an honorary D.Sc. of the Universities of 
Manchester, Oxford, Dublin, Bristol, Leeds, Wit- 
watersrand, Durham, Harvard, Allahabad, Benares 
and the National University of Ireland, and an LL.D. 
of the Universities of Edinburgh and Calcutta. He 
was President of the International Astronomical 
Union and served as President of the Royal Astro- 
nomical Society from 1921 to 1923 and of the 
Physical Society from 1930 to 1932. In 1929, 
he delivered a Thomas Hawksley Lecture, on 
“ Engineering Principles in the Machinery of the 
Stars,” before the Institution of Mechanical Engi- 
neers. In 1928 Eddington was awarded the Royal 
Medal of the Royal Society and in 1938 received the 
Order of Merit. A distinction which he much 
appreciated was that of honorary Freeman of his 
native town of Kendal, conferred upon him in 1930. 
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MR. A. E. SHORTER, M.B.E. 


WE record with regret the sudden death of Mr. 
Albert Edward Shorter, which occurred at his 
home in Ringinglow-road, Sheffield, on Novem- 
ber 18. Mr. Shorter, who was managing director of 
the Shorter Process Company, Limited, flame- 
hardening engineers, Sheffield, was born at Hoyland 
Common, near Sheffield, on August 25, 1885. He 
received his general education at the Central School, 
Darlington, and in 1900 was apprenticed to the 
Darlington Railway Plant and Foundry Company, 
Limited, meanwhile continuing his scientific educa- 
tion at Darlington Technical College. On the con- 
clusion of his apprenticeship, he was employed in 
the drawing office of his firm and subsequently had 
charge of contracts for the Admiralty and for foreign 
railways. In 1907, Mr. Shorter was appointed 
engineer and draughtsman on the staff of the North 
Eastern Railway Company, at York, and was 
engaged on the design of permanent-way materials. 
Subsequently, he carried out research work con- 
nected with the wear of rails and other materials 
during service, and, in June, 1915, was entrusted 
with the task of inspecting and testing a large 
consignment of railway equipment for the Russian 
Government. In December, 1915, Mr. Shorter was 
appointed assistant inspector, and, in November, 
1917, senior assistant inspector, of Munitions Areas, 
Sheffield, and for his services while with the Ministry 
of Munitions was awarded the M.B.E. 

In 1918, Mr. Shorter joined the staff of Messrs. 
©. P. Sandberg, consulting engineers, London, but 
in the following year was appointed works and 
contracts manager, and later a director, of the 
Scholey Construction Company, Limited, London, 
where he was engaged on rail hardening and on 
electric and acetylene welding. In 1924, he origi- 
nated the Shorter process for hardening steel sur- 
faces, and two years later was one of the founders 
of the Patent Gear Hardening Company, Limited, a 
firm established in London to exploit the process. 
As our readers are aware, the Shorter process has 
been adopted in many industries and a number of 
typical installations have been described in our 
columns. Mr. Shorter was. managing director of 
the company from its inception. The name of the 
firm was afterwards changed to the Patent Gear and 
Metal Hardening Company, Limited, and, some years 
later, to the Shorter Process Company, Limited. 
The firm was transferred from London to Sheffield 
in 1935. Mr. Shorter, who was a past-president of 
the Institute of Welding, was elected an associate 
member of the Institution of Mechanical Engineers 
in 1918 and a member in 1931. 





LETTER TO THE EDITOR. 


NEW REGULATIONS FOR 
INSTITUTION EXAMINATIONS. 


To tHe Eprror or ENGINEERING. 


Srr,— Most readers interested in technical educa- 
tion will be aware of the new regulations for asso- 
ciate-membership of the Institutions of Civil and 
Electrical Engineers, which come into force in 
October, 1945, and that exemption through National 
Certificates will only be granted on a subject-for- 
subject basis. As far as Mathematics, Mechanics 
and Electricity are concerned, I am in complete 
agreement with this condition, but I do protest most 
emphatically against the subject that goes under the 
hybrid title of “ Applied Heat (with Light and 
Sound)”; a title that—according to the syllabus— 
should have included “ Properties of Matter.” 

The syllabus includes such items as : equipartition 
of energy; agitation velocity; structure of chain 
and ring type organic molecules; wave theory of 
light ; bi-prisms; double refraction, etc. One can 
only conclude that the committee responsible for 
drafting this syllabus must have been dominated 
by university professors completely out of touch 
with part-time technical education. The 
majority of students attending National Certificate 
courses do so with the object of qualifying for the 
professional status of institution membership ; but it 


technical colleges to provide a course that will cover 
the new syllabus adequately. 
The astonishing thing is that the Institutions 
make these highly specialised scientific subjects 
compulsory for,every civil and electrical engineer, 
but ignore completely such an important subject 
as Engineering Drawing—a subject that is taken by 
every student following a National Certificate course. 
Most colleges hold a class in “‘ Heat Engines” in 
their S3 or advanced course ; and I would suggest 
that the passing of an assessed examination in such 
a subject should give complete exemption from the 
** Applied Heat” paper. It would be useful to have 
the views of other teachers concerned with National 
Certificate courses. 
Epwarp Hvauss, D.Sc., M.I.E.E. 
Technical College, 
Brighton. 
| November 27, 1944. 





PRE-FABRICATED HOUSES FOR 
CONSTRUCTION IN AIRCRAFT 
FACTORY. 


THE engineering industry has expanded enormously 
in many directions during the present war, and it will 
| be no easy problem, when hostilities have ceased, to 
find suitable employment for plant and employees at 
present engaged in the production of wartime speciali- 
ties. As a case in point, the reduction in aircraft pro- 
duction will leave extensive manufacturing resources 
free to undertake different work. An immediate public 
need, which will be felt even more widely in the post- 
war period, is for more houses, and therefore it is of 
interest to inquire whether the aircraft and other highly 
developed war industries could not change over to the 
manufacture of houses of a temporary character to fill 





a gap that the regular building industry may not be 
|able to make good for some years. This ibility 
| has been investigated by Messrs. Jicwood, Limited, a 


subsidiary of the Airscrew Company, Limited, from the 
point of view of a firm at present engaged in manufactur- 
ing aireraft components of wood. 

A manufacturer of sheet-metal _— would probably 
have favoured a structure made of metal, but the house 
forming the subject of the present description, being 
the conception of a woodworking concern, is made 
almost entirely of wood, chiefly of birch ply in }-in. 
and 4-in. thic . The and roof are of two 
thicknesses of }-in. ply, spaced 1§ in. apart by a heat- 
insulating material. For the latter pole os rpm to 
use an easily moulded pulp made inly of waste 
wood. Slabs formed of this material are bonded to 
the plywaod by a synthetic resin. ‘le heat insulating 
properties of a wall or roof made in the way described 
are claimed to be the same as those of a 9-in. brick wall. 

In its construction the fioor is similar to the walls 
and the roof, except that the upper ply, which has to 
take the weight of the occupants and their furniture, 
is } in. thick. Supporting the floor, which covers an 
area of 27 ft. by 26 ft. in the first of these houses to be 
built, are eight wooden beams, which lie across five 
reinforced-concrete girders. The ends of the latter are 
supported on concrete foundation blocks. The rooms 
are all on one floor in the prototype, and the partition 
walls are arranged to provide adequate cupboard space. 
A shed, or outhouse, accessible from the covered porch, 
provides storage accommodation for bicycles, garden 
implements, etc. 

There are eight main sections to the house, and these 
can be transported by motor lorry to a prepared site, | 
and erected completely, it is stated, in one day. The | 
finished structure is said to resemble the deck houses 
on motor torpedo boats as regards the principle of its 
construction, and it is pointed out that are 
designed to withstand prolonged service under extreme 
climatic conditions. The life of the house is estimated 
to be 25 years. It is expected that gas or elettricity 
would normally be used for domestic heat requirements, 
but the design allows for the possibility that coal fires 
may have to be employed in some instances. 





INCREASED SUPPLIES OF NICKEL FOR Cast IRON.— 
Owing to improvements in the supply position, the Non- 
Ferrous Metals Control have made it known that they 
are now prepared to authorise the use of nickel in iron 
castings for a greatly increased number of applications. 
The list covers castings for most engineering purposes, 
including the motor-car, Diesel-engine, machine-tool, 
electrical and chemical industries. Mining, steam-raising 
and power-plant applications are included, and an 
increased use of nickel in iron castings for resistance to 
wear, corrosion and heat is also allowed. Furthermore, 
the extended use of nickel in high-strength and high-duty 


LABOUR NOTES. 


Tue Executive Council of the Amalgamated Engin- 
eering Union have issued the following instruction to 
all full-time officers of the organisation :—‘‘ That in 
contributing articles to the Press, or the publication of 
pamphlets or books for which they are directly respon- 
sible, the views expressed in such articles, pamphlets or 
books, must not conflict with the official policy of the 
Union as determined by our National Committee or 
decisions of the Executive Council given in accordance 
with the Union’s Rules, and that the interpretation of 
the Union’s Agreement with any employers is an 
Executive function and responsibility, and is not a 
subject appropriate for a public expression of views by 
any full-time officer of this Union.” 





The total membership of the Amalgamated Engin- 
eering Union at the end of October was 907,749—an 
nerease of 902 compared with the position at the end 
of September. During the month 7,274 members were 
paid sick benefit—an increase of 561—and 13,754, 
superannuation benefit—an increase of 209. The 
number in receipt of donation benefit increased by 85 
to 309, and the total number of unemployed members 
by 82 to 1,046. 





In October, the total membership of the United 
Patternmakers’ Association increased to 13,984, of 
whom 65 were newly-enrolled members. In receipt of 
trade benefit were 38 members, and in receipt of sick 
benefit 302 members. The number of superannuated 
members was 654. 





At a meeting. on October 26. of the National Engin- 
eering Joint Trades Movement, considerale discussion 
took place on the subject of the employment, in engin- 
eering, of Italian prisoners of war. It was stated that, 
despite assurances given to the contrary, Italian 
prisoners were being employed in various establish- 
ménts throughout the country on work customarily 
performed by members of the unions, parties to the 
Joint Trades Movement. without prior consultation with 
the unions’ executives or local officials. “‘ The serious 
implications of this position,” it is officially recorded, 
“were fully realised,” and it was decided to address a 
communication to the Minister of Labour and National 
Service, calling for a joint conference of the Engineering 
and Allied Employers’ National Federation and the 
National Engineering Joint Trades Movement “ for the 
purpose of arriving at a mutual understanding on the 
whole question.” 





As a temporary war-time measure, merchant seamen 
who have accounts in the Seamen’s Savings Bank are, 
in future, to be able to withdraw up to 3/. at a time, 
on demand, at any Mercantile Marine Office ; hitherto, 
there has been an interval of at least two days before 
any sum could be withdrawn. An applicant must 
produce his Savings Bank pass-book as well as his 
identity card, and withdrawal on demand can be 
allowed only to the depositor himself. 





At a conference in London last week, the Engineering 
and Allied Employers’ National Federation rejected the 
claim of the National Engineering Joint Trades Move- 
ment for improved wages for apprentices, youths and 
boys. An increase in the spall elioaues to skilled 
men in maintenance work was also refused. 





Mr. Jef Rens has resigned the general secretaryship of 
the Belgian Commission for the Study of Post-War 
Problems in order to accept the position of Assistant 
Director of the International Labour Office at Montreal. 
The other assistant director of the International 
Labour Office is Mr. Lindsay Rogers, of New York. 
Mr. Rens has had a distinguished career in the Beigian 
trade-union movement and as a Government official. 





The official cost-of-living index figure at November 1 
was 101 points above the level of July, 1914, showing 
no change as compared with September 30. The index 
figure of food prices also remains unchanged at 68 
points above the level of July, 1914. 





In the course of a speech at a luncheon in London 
last week to mark the 25th anniversary of the Joint 
Industrial Council for the Printing and Allied Trades, 
Mr. Bevin, the Minister of Labour and National Service, 
said that originally he had reckoned on getting 
5,000,000 women from domestic and peace-time indus- 
try; actually, he had got 7,500,000. He had estimated 
that the output of three women in industry would be 
equivalent to that of two men. The fact was that, 
with the help of the ee engineers and the 
remarkable response of the men in the workshops, 
to the appeal to train dilutees, the women’s output 








will be extremely difficult, if not impossible, for most 


iron castings generally is now permitted. 


had been equal to that of men. 








Writing in the latest issue of his ey 
Monthly Trade Report, Mr. Beard, the general secretary | 
of the United Patternmakers’ Association, says : 
“ As the war in Europe proceeds to its conclusion, 
many war factories will close down or considerably 
reduce their staffs. There is evidence already available 
that many workers have been discharged or transferred | 
to other work. We, as a union, have not yet been | 
greatly affected, but there is no doubt, as the increase | 
in unemployment figures show, that this transition | 
period wilt be difficult.” | 


} 
| 


“The Board of Trade,” Mr. Beard continues, “ have | 
allowed firms to devote a certain percentage of their | 
staff to preparations for peace-time production, and, 
no doubt, we shall benefit so far as actual pattern- | 
making is concerned, for patterns must first be made 
before production, on a large scale, can commence. 
The transfer to the more competitive work will, 
obviously, result in reduced earnings by many workers 
who have been receiving very high wages, particularly 
those on repetition work of a semi-skilled character. 
There are difficult times ahead which will require the | 
skill, patience and tolerance of all concerned.” 


The General Council of the Trades Union Congress 
decided last week to press on the Government the view | 
that men and women “ stood off” as redundant should | 
not be treated as unemployed and left dependent on | 
unemployment benefit, but be paid their normal wage. | 
This was, it will be recalled, the attitude adopted by | 
the Amalgamated Engineering Union in recent repre- | 
sentations on the subject to the Minister of Labour | 
and National Service. The union maintained that it 
was unreasonable to treat a worker as ordinarily | 
unemployed if he was temporarily displaced and | 
awaiting a fresh direction. 


| 
The new basis of workmen’s compensation for injuries, | 
proposed by the Government, was described by the | 
General Council of the Trades Union Congress in a 
memorandum issued last week as “ a good foundation | 
on which to build a scheme which will eliminate the | 
waste, vexation and injustice of the present law.” | 
Ways are indicated, however, in which the General | 
Council suggest the scheme might be improved. In 
the Government's plan a new contribution charge of | 
10,000,0001. a year is put upon workpeople, while the 
employers are relieved of a charge of greater amount. 
The unions are stated to be ready to agree to the | 
additional charge on the workpeople providing there 
is a fair return. They propose that if the workpeople’s 
contributions are 3d. a week for men and 2d. a week 
for women, the employers’ contributions, instead of 
being the same as the workpeople’s, should be 6d. 


In the White Paper describing the new scheme, the 
initial payment in the period of incapacity is 35s. 
weekly ; the General Council thinks it should be 55s., | 
and that it should rise to the industrial pension rate | 
of 100 per cent. disablement at the end of the fourth | 
week of incapacity instead of at the end of the thirteenth 
week, as is proposed. The existing law requires that 
the accident must arise “ out of and in the course of ” 
the employment; the General Council suggest as an | 
alternative phrase “in connection with.” 


It is suggested, in the memorandum, that a right to | 
compensation should exist when a worker could prove | 
that he was suffering from an industrial disease, even | 
although it was not one of the scheduled industrial 
diseases : that the time limit for the making of an | 
industrial disease claim should be abolished ; and that | 
the provision in the existing law, which precludes a 
Common Law claim if a worker has decided to accept 
compensation, should be altered. Either remedy | 
should be available, to the workman, but any compen- 
sation allowed should be refunded if Common Law | 
damages are obtained. 


Mr. W. P. Allen, general secretary of the Associated 
Society of Locomotive Engineers and Firemen, said 
at Birmingham last week that the stage had now been 
reached when railwaymen felt that the good work | 
done by them during the war years should receive 
more recognition. Proposals which the Society had | 
in mind included a starting wage for drivers of 5i. 14s. | 
a week, reaching a maximum of 6/. 12s. for a 40-hour | 
week ; a starting wage for firemen of 4/. 10s. a week, | 
reaching 51. 8s.; a starting wage for cleaners of 48s. a | 
week, reaching 80s.; double time for Sunday work ; 
time and a half for overtime; and an increase of the 
annual holidays-with-pay period from 6 to 12 days 


Addressing a meeting at Chippenham last week, | 
Mr. F. J. Burrows, President of the National Union of 
Railwaymen, said that the 4/. 10s. minimum wage 
must be obtained within the shortest possible time. 
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THE ‘“*V2’’ ROCKET BOMB. 


Stvce the first official news of the German “ V 2” 
rocket bomb was given in the House of Commons by 
the Prime Minister on November 10, as recorded on 
page 393, ante, virtually no technical information about 
this very haphazard weapon has been released. The 
date and place of the first to arrive in “ Southern 
England” have not been disclosed, and the news 
bulletins now make no distinction between the flying | 
bomb, “ V1,” and the rocket bomb, “V2”; but it 
is admitted that specimens of the latter still land 
occasionally, causing a certain amount of damage and 
los of life—though, it may be said, no effect, military 
or otherwise, that can be regarded as an adequate 
return to the enemy for the prolonged and often 
dangerous research work that German scientists, 
artillerists and engineers must have put into it. That 
we are justified in including engineers among those 
who have contributed to its development will be | 
evident from Figs. 1, 2 and 3, on the opposite page, | 
which have been reproduced from official photographs 
of the remains of a “ V 2” which fell in Belgium. 

It will be seen that the wreckage consists of a casting 





in the form of a Venturi tube, the smaller end being 
towards the camera in Fig. 1, and what appears to be | 
a turbine which, presumably, fitted in or on the small | 
end of the tube. Fig. 2 is a view of the turbine, and 
Fig. 3, another view of the Venturi or discharge tube, | 
taken from the opposite end and showing within it | 
a number of small nozzles. The official description | 
accompanying Figs. 2 and 3 merely states that the 
turbine unit ‘‘is believed to be fed by a mixture of 
liquid air with either oxygen or alcohol”; but other 
photographs, not reproduced here, supplemented by a 
few additional notes, suggest that the overall length of 
the rocket is about 46 ft., the middle body consisting 
of a slightly tapered tube containing the liquid pro- 
pellant and having the explosive charge, which weighs 
about a ton, attached to its forward end. The maxi- 
mum diameter of the tapered tube is considerably 
less than the diameter of the casing containing the 
turbine. There are 18 of the small propelling jets, 
studded closely over a diaphragm within the discharge 
tube. The illustration of the turbine shows clearly 
that it is of massive construction and evidently designed 
to withstand considerable pressure, to judge by the 
size and close pitching of the cover studs. Also included 
in the wreckage, but not shown in these three photo- 
graphs, is an ellipsoidal tank which is referred to as the 
“ peroxide tank”; but the function of this appears to 
be still obscure. 





THE ** FAXFILM’’ METHOD OF 
SURFACE INSPECTION. 


AN interesting method of inspecting surface finishes, 
which seems to possess some of the advantages of 
the microphotograph without using photographic pro- 
cesses, has been recently developed by the Rex D. | 
McDill Engineering and Physical Laboratory, 5109, 
Mayfield-road, Cleveland, 21, Ohio, U.S.A. The process 
involves the use of a transparent film, known as 
“* Faxfilm,” which is supplied in rolls about | in. wide. | 
A piece about | in. long is cut from the roll and brushed 
over on one side with a solvent, the piece being then 
pressed, with this moistened side downwards, into 
contact with the surface to be exatmined and left in 
position for about one minute. It is then peeled away 
and is inserted in a cardboard frame 2 in. square 
having a hole in. in diameter in the centre, the surface 
of the frame being covered with adhesive on moistening 
which the piece of film can be attached to cover the 
circular opening. The resulting assembly is used as a 
lantern slide, put into any convenient projector and 
an enlarged image thrown on to a screen. Magnifica- 
tion can be up to 100 diameters or more. 

Since, to the naked eye, the film removed from the 
surface under inspection does not appear to differ from 
its eriginal form, it is not easy to grasp how an enlarged 
image of the surface can be projected, but the principle 
is simple. The Faxfilm softens under the solvent and, 
when pressed down on the surface to be examined, forms | 
a mould, in reverse, of any irregularities. The film when 
removed from the surface thus varies in thickness, and, 
in consequence, when a beam of light is passed through 
it by the projector, the varying amounts of light form 
an enlarged image on the screen of the surface irregu- 
larities. For example, a crack or groove in the surface 
will be represented on the film by a ridge and less light 
will pass through it, so that it will appear in the pro- 
jected image as a line darker than the contiguous area. 
It is stated that when the }-in. diameter field is enlarged 
to 100 diameters details of irregularities 0-0001 in. 
above or below the normal surface are brought out. 
The operation is stated to be rapid, the entire process 
taking only a few minutes and the film is claimed to be 
resistant to acids and alkalis, non-inflammable, and 
unaffected by the heat of the projector. 











TECHNICAL DEVELOPMENTS IN 
NAVAL CONSTRUCTION.* 


By Sir Srantey V. Goopatt, K.C.B., O.B.E. 
(Concluded from page 419.) 


Dune this war, attack by torpedoes and bombs has 
emphasised the importance of the requirement that a 
warship must be able to change course quickly. On 
the other hand, a warship must be capable of keeping 
a steady course, not only in order to keep station, but 
because a ship unsteady on her course in a seaway is 
one in which the difficulty of maintaining accurate 
gunfire is thereby greatly enhanced. The steering 
properties of a ship, therefore, are like many other 
design problems; a happy mean must be found, and 
one property must not be improved to such an extent 
that an equally important property is sacrificed. 

The destroyer is the type of warship in which good 
turning properties are very essential. Before the war, 
great attention had been paid to this fact, as can be 
seen from the paper read before the Institution of Naval 
Architeets by Mr. A. P. Cole in 1938.¢ The fruits of 
this work have been apparent from the fact that there 
has been little criticism of the turning properties of 
destroyers during this war. Nevertheless, the search 
for improvements has not ceased, and we have fitted 
two destroyers with steering gear that could put the 
rudder over to 45 deg. instead of the usual 35 deg. 
maximum angle. It was not possible, owing to war 
conditions, to carry out extensive trials, but favourable 
results are anticipated. 

Even in peace time, steering trials are not easily 
performed, and cost alone would prohibit tests of the 
many alterations that can be made to a ship which 
affect steering; but model experiments can be made, 
and experience has shown that these give results which 
can be safely applied. To be fully realistic, such 
experiments require a special type of tank. Such tanks 
exist in the United States, France, Germany and 
Holland. It is high time we had one in this country. 
Until we have, we must rest content with experiments 
in the ordinary type oftank. To these have been added 
self-propelled model experiments in a lake, with records 
of the behaviour of the model taken by instruments on 
shore. In these tests, the effect of the wind has been a 
nuisance, but the results have been enco i The 
work that has been done has been described as fully 
as practicable in war time by Mr. R. W. L. Gawn in a 
paper read before the Institution of Naval Architects 
in 1943.t The following are comments on that work 
and the discussion that followed the reading of the 


r. 
PThe possibilities of dumb-model experiments were 
first brought home some ten years ago, following the 
temporary grounding of H.M.S. Nelson on the Hamilton 
Bank at Spithead. The cause of this accident was 
strikingly confirmed by a test in the experiment tank 
of a small dumb model of the ship, steering in a model 
of Portsmouth Harbour and approaches. Dumb-model 
tests possess a great advantage in that results are 
rapidly obtained, which is an important consideration in 
the design s ofaship. Fig. 21, on 438, shows a 
comparison of the steering path of a small dumb model, 
tested in the experiment tank, and that obtained on the 
circle trials of the ship. Agreement is not exact, but 
some allownace sh be made for the differences in 
draught and trim. Weather conditions also influence 
the ship circle, as can be seen by the difference between 
the starboard and port turns, which is sometimes 
greater than the difference between the dumb model 
and the mean circle of the ship. 

Quickness of steering cannot be closely investigated 
by the dumb model. For this reason, we have also 
tested self-propelled models of some designs on a small 
scale in the tank and on a larger scale in a lake. Figs. 
22 and 23, on 438, show a comparison between a 
dumb model of a dest: in the tank, a self-propelled 
model in the lake, and circle trials of the ship. Such 
a comparison is a severe test of the methods employed, 
because of the well-known phenomenon of burbling of 
destroyer rudders, which varies considerably with angle 
of rudder and with size and speed of ship and model. 
The dumb-model circle is much smaller, particularly at 
high speed, but even so the grading of rudder and hull 
modifications is closely predicted. 

To illustrate the scope of the experiments that have 
been made, Fig. 24, on page 438, shows a few of the 
turning circles of one of the self-propelled models, 
tested in the lake. The three circles show for this 
particular model the effect of a single rudder, twin 





* The 13th Andrew Laing Memorial Lecture, delivered 
before the North-East Coast Institution of Engineers and 
Shipbuilders, Newcastle-on-Tyne, on November 3, 1944. 
Abridged. 

+ Trans. I.N.A., vol. 80, page 32; and ENGINEERING, 
vol. 145, page 452 (1938). 

t Trans. I.N.A., vol. 85, page 35; and ENGINEERING, 
vol. 155, page 394 (1943). 


rudders of the same area, and twin rudders in the 
same position but of larger area. It will be seen that 
the case for twin rudders as compared with a single 
rudder is not clear cut, and that good or better results 
can be obtained in some designs with a single rudder. 
It is possible, however, to design twin rudders and the 
after-part of the ship so that quicker initial turning is 
obtained than with a single rudder or with larger twin 
rudders. Hence the relative importance of quick 
initial turning at the expense of greater tactical diameter 
has to be taken into account. But each design must be 
considered on its merits, for there are many factors 
that affect steering. For example, great improvement 
can be obtained by cutting away the stern profile aft, 
when the advantage of larger rudder area becomes 
more marked. rudders, however, require 
greater s for the steering gear, and this affects hull 
form solauieatae speed performance. Protection 
of the rudders and steering gear also plays an eet 
part in determining the arrangements. The an 
battleship Bismarck was brought to bay owing to 
damage aft, which jammed the rudders. As a result, 
she could only steam in a circle. It is imperative that 
a warship should not lose her mobility by such a mishap 
and this lesson has been taken to heart in recent designs 
of rudders and steering gears. 

In the first German war, the enemy had to rely more 
upon submarines than surface ships, and consequently 
attacked British ships, both warships and merchant 
ships, with underwater weapons more heavily than with 

He achieved considerable success, particularly 
against merchant ships. In the second German war, 
the enemy perforce has had to rely once more upon 
submarines. He has also added aircraft to those 
weapons used for the attack of ships, not only directly, 
but by employing them for minelaying. It is not 
surprising, therefore, that British ships have again 
experienced intensive underwater attack. Losses have 
been announced, but not successes. In the major 
classes of British warships, roughly three out of every 
four ships attacked by underwater weapons have lived 
to fight another day. This fact may be a surprise to 
some ; it should be placed to the credit of those who 
have wrestled with this problem over a great number 


years. 

After the last war, British naval construction was 
largely governed by international treaties limiting 
naval armaments. In a paper which I read before the 
Institution of Naval Architects in 1937,* I pointed out 
that, while displacements of ships and calibres of guns 
had been limited, other weapons, such as the mine, 
the torpedo and aircraft, had been left uncontrolled. 
Aircraft are also capable of inflicting underwater 
damage upon a ship. Hence the difficulty confronting 
those who had to design ships for the present war was 
intensified ; firstly, by the fact that the underwater 
weapons themselves would be more powerful and, 
secondly, because displacement limitations made it 
impossible to increase the weight and space available 
for underwater protection except at the expense of 
other military characteristics, which were rightly con- 
sidered too important for sacrifice. The problem, 
therefore, during the peace period, was to provide 
systems of underwater protection which made up by 
quality for lack of quantity. 

When a quantity of high explosive is detonated 
under water, it is converted in a few millionths of a 
second into an equal weight of gas at high temperature. 
At that instant, the gas occupies practically the same 
volume as the original explosive. The gas pressure is 
therefore enormous. The surrounding medium, the 
water, is suddenly acted upon by this enormous 
pressure and a pulse is transmitted outwards through 
it. We may think of it as a sound wave of colossal 
intensity. For sounds which are of comfortable 
audibility for human hearing, the pressure in the pulse 
is of the order of one hundredth part of one dyne per 
square centimetre, but near even a medium-sized 
charge the pressure is measured in billions of dynes. 

I think it was Lord Kelvin who said that the essential 
in studying any phenomenon is to make measurements ; 
but what instruments can be devised to measure the 
pressure in the immediate neighbourhood of such a 
shattering blow? Apart from the magnitude of this 
pressure, what is its duration in time? In fact, under 
these exceptional conditions, do pressure recorders 
actually measure pressure or do they measure some 
other phenomenon existing in the water? Also, how 
does the pressure and its duration change as distance 
from the charge is increased? Does anything else 
happen besides this production of a pressure pulse ? 
For example, what is the kinetic effect of the emitted 
gas, and does this result in any secondary effect ? 
That is to say, does the volume of gas at high pressure 
puff itself out unduly and is it then compressed back 
into some smaller volume by the surrounding medium 
which also overdoes the effect ? In fact, is there any 
oscillatory movement, and what is the nature of the 








* Trans. I.N.A., vol. 79, page 1; and ENGINEERING, 
| vol. 143, page 359 (1937). 














438 


_ENGINEERING. 





pressure pulse, if any, which results from these later 
movements f Is it at all comparable in magnitude 
with the initial pressure pulse? Does the centre of 
the gas globe remain stationary, or does it migrate 
towards the surface, towards the bottom or towards 
or away from any other body in the water? Do these 
effects change as the depth of water over the charge is 
increased ? If the charge is near the sea bottom, 
what effect has this? Do different explosives exhibit 
different phenomena ? 

All these matters have been studied in connection 
with the underwater attack of ships, and studied with 
increasing intensity during the last few years. I hope 
the day will soon come when it will be possible to name 
those to whom we are indebted for such work. Briefly, 
they have developed, in the realm of mathematical 
physics, a tentative theory of what happens and why. 
Within the range in which this theory can be checked, 
that is, close up to very small charges or at a distance 
from large charges, it gives a good measure of agree- 
ment with experimental observations. 

The surface disturbance above an explosive charge 
is interesting and informative. For charges at great 
depth, all that can be observed is that, several seconds 
after a detonation, a sort of froth rises to the surface. 
When the charge is practically at the surface, a narrow 
column of spray is thrown high into the air, often 
reaching a height of several hundred feet. For inter- 
mediate conditions, the surface effects consist usually 
of a dome of fine spray which is seen almost at the 
instant of detonation and which is followed, some little 
time later, by a plume which varies in size, shape and 
height with the circumstances. Fig. 25, on this page, 
shows the spray dome as seen almost exactly at the 
time of detonation of a medium-sized charge at about 
40 ft. below the surface, while Fig. 26 shows the 
plume which breaks through this dome a little while 
later. In this particular case, the plume is of the 
order of 200 ft. in height. 

The pressure-time curve from a medium-sized charge 
is shown in Fig. 27. This type of record is obtained by 
tracing on a high-speed film the movement of the beam 
of a cathode-ray oscilloscope. The oscilloscope beam 
is operated by the electrical potential created between 
the faces of a large tourmaline crystal suspended in the 
water at an appropriate distance from the charge. It 
will be seen that there is an almost instantaneous rise 
to a maximum followed by a relatively slow decay of 
pressure. After a relatively long interval, other move- 
ments of the beam are noted and these arise from 
reflections of the original pulse from the sea bottom 
and from the water surface. 

As far back as 1886, the British Admiralty were con- 
ducting trials to ascertain how best to protect a ship 
from serious damage resulting when a torpedo detonated 
in contact with the side. e first experiments were 
made with a charge of gun cotton weighing 120 Ib. 
Since that date, charges have increased very much in 
weight and the explosive has become far more powerful. 
As the power of the weapon has progressed, so the 
problem of protecting against it has become more 
difficult. From these early trials was developed the 
system of protection incorporated in the capital ships of 
the Grand Fleet during the last war. A longitudinal 
bulkhead was worked at some distance from the ship's 
side and was intended to be strong enough to prevent 
the flooding of vital compartments ; but the power of 
the t io and mine then used by the enemy was such 
that a single bulkhead did not meet these requirements. 
Sir Eustace Tennyson d’Eyncourt, then Director of 
Naval Construction, called in scientific advisers and 
experiments were undertaken to ascertain how best 
to improve the underwater protection. These experi- 
ments showed that valuable lessons could be learned 
by using relatively cheap and easily built small-scale 
representations of ship structures and experimenting 
on them with small charges. The deductions inferred 
from such small-scale experiments were confirmed by 
experiments on a full scale. The result of these 
investigations was the introduction of bulge protection ; 
that is to say, the beam underwater was increased, a 
specially designed thick protective bulkhead was 
evolved, and between it and the ship’s side were certain 
energy-absorbing devices with venting arrangements 
external to the ship’s side above the water-line. The 
efficacy of this system was demonstrated by the fact 
that ships so fitted, that were torpedoed during the 
last war, survived. 

Since that date, the damaging power embodied in a 
torpedo has been so increased that merely to scale up 
the system was not a practical solution of the problem. 
For one reason, the extra weight and space could not 
be spared in ships of displacement limited by treaties. 
Another reason was that the beam of battleships would 
have been so increased that there were no Government 
docks in this country capable of accommodating them. 
An era of rigorous economy had set in and little money 
was available for naval research, but during the lean 
years between 1918 and 1936 as much work as was 
possible with these financial restrictions was under- 
taken, with experimental facilities that were somewhat 
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crude. From the results, deductions were made con- 


cerning the best material and structural design for the 
protective bulkhead, the best method of Ss the 
space available between the thick b 

ship’s side, and the best arrangement of energy- 
absorbing devices on the weight issible. 

The experimental method etek constited of a box 
structure on to which a number of steel plates could be 
bolted and, by means of collars, the spacing between 
them varied. Fig. 28, opposite, shows di mmati- 
cally the general arrangements of one model; Figs. 
29, 30 and 31 show the actual model before, during, 
and after one of the tests. Such small-scale experi- | 
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Fie. 26. Pitume rrom Exprosion. 


ments were followed by experiments on a somewhat 
larger scale, and finally by full-scale trials. The result 
of these experiments was the introduction of what is 
still called ‘‘ bulge” protection, since the principle is 
not very different—that is, the distance of the 

tive bulkhead from the ship’s side is governed by the 
weight of explosive and the energy-absorbing devices ; 
but the venting arrangements are not external to the 
ship’s side above the waterline. It is clear that, as the 
ship’s form fines forward and aft, the degree of 
protection which can be provided in this way is dimin- 
ished. This protection must now take into account 
damage by a salvo of torpedoes, some of which may hit 
the finer ends of the ship. With that remark I must 
leave the subject for the present; but I can say that 
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Fie. 32. DamaGe To Arrer Part oF 
DESTROYER FROM EXPLOSION. 


recent experimental work has been carried out with 
greatly improved facilities and plant and, what is more 
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when this form of attack was used against submarines 
in the last war, and when the possibility of aircraft 


important still, a larger staff of constructors and | dropping bombs that just missed a ship was first 


scientists. 


appreciated. The depth charge evolved in the last 


The importance of detailed knowledge of the pheno- | war as a weapon for the attack of submarines does not 
mena attending the detonation of an explosive under | accomplish its object by striking or detonating in con- 


water some distance from the ship first became apparent | tact with a submarine, but by detonating some distance 
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| away from it. All round a depth charge, at the moment 

of detonation, is a zone inside which a submarine will 
be certainly destroyed ; there is another and larger zone 
within which it will almost certainly receive serious 
damage. Similarly, for a near-miss bomb, there is a 
zone within which a surface ship will receive serious 
damage to her hull, and another zone within which she 
may receive serious shock damage to her internal 
equipment. 

A number of trials were carried out shortly after the 
last war to ascertain the extent of these zones and bow 
they changed with the various of construction 
and the other variants in the problem. In particular, 
a number of surrendered German U-boats were used 
for full-scale experiments and so also were some of our 
own surface ships which were no longer required for 
active service. Such trials were carried out against 
the old monitor m and later against the Dread- 
nought battleship Monarch before she was sent to the 
ship-breakers’ yard. These latter trials did much to 
convince those who witnessed them that a system of 
side protection could be evolved which would be as 
effective against charges detonating some little distance 
from the side of a ship as against those detonating in 
contact, but they also showed other d which 
could arise from non-contact explosions. e United 
States’ authorities also carried out trials of near-miss 
bombs against their old battleships New Jersey and 
Virginia and later against the ex-German battleship 
poy em and with their own uncompleted battle- 
ship Washi ; 

e effect of a non-contact charge upon the ship may 
be considered under three headings: to what extent 
will the structure be ruptured and important compart- 
ments opened to the sea ?; what will be the effect upon 
the ship as a whole ? ; and what will be the effect upon 
the machinery, fittings, and the personnel? Experi- 
ments during the peace period followed on similar lines 
to those described for contact charges. That is to say, 
they were begun on a small scale and the lessons learned 
were finally confirmed by full-scale trials. The results 
show what might be expected, namely, that, in the 
neighbourhood of the side and turn of bilge, a non- 
contact charge would effect damage of less intensity 
than a contact charge, but the area of da: would 
be greater. In fact, at the side of the ship the vessel 
would not suffer as severely as if it were attacked by a 
charge of the same size in contact; but as the charge 
was moved from the side round to the bottom, so the 
intensity of the damage was increased, and under. the 
bottom the effect was far more devastating than that 
of a similar weight of explosive in contact with the 
ship’s side. This arises from two causes. Firstly, 
for most ships, for a given expenditure of energy, 
the damage underneath will have more serious con- 
sequences than at the side, and, secondly, the energy 
available to cause damage is usually greater with the 
charge vertically under the ship than elsewhere. 

To illustrate this effect, it is desirable to picture 
what happens to a small ship if a big charge is detonated 
in the water close to the vessel. The pressure wave 
obviously strikes the ship a violent blow over.a con- 
siderable part of its length. While this blow, if the 
charge is sufficiently far away, may not rupture the 
bottom plating, it may strain the joints of the plating 
and will cause the ship to whip violently. The result 
of this whipping may not appear in a part of the 
structure closest to the charge, but may produce 
distress in the structure more remote from the charge. 
The following example will illustrate this point, An 
old destroyer was so damaged by an underwater 
explosion that on her way back to port the fore end 
of the ship fell off. Amidships she remained water- 
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tight, but abaft the engine-room was a serious wrinkle | 
which is shown in Fig. 32, page 439. In addition to 
the whipping of the ship, local structual damage may 
occur at points far removed from the explosion, as 
may be seen from Fig. 33, page 439—a picture of a 
mess 8 in an old destroyer. It will be seen that, 
while there is no general disturbance of the structure 
or fittings, the pillar has failed by buckling and twist- 
ing, and near the top can be detected failure in tension. 

The usual method of ensuring that a ship has ade- 
quate longitudinal strength is to assume her to be 
poised at various positions on representative waves, 
end to calculate therefrom the maximum stresses in 
the structure by means of the usual beam theory. 
Experience has indicated that it is necessary also to 
consider the high-speed dynamic stresses induced in 
the structure as a consequence of the whipping which 
may be caused by non-contact explosive charges. On 
this account it is very necessary to ensure that there are 
no serious stress concentrations and that the steel used 
is not prone to shock failure. Above all, I would 
write this lesson in large letters ‘See that the whip 
doesn’t break the ship’s back. Avoid discontinuities 
as you would the very devil.” 

Effect upon machinery, fittings and personnel will 
be referred to briefly as “* shock effects.” In one of the 
early experiments to which I have referred, it was 
demonstrated that shock effects might be consider- 
able, but ip a later experiment relatively minor shock 
effect was caused; nevertheless, a shock test was 
introduced for certain fittings. Within recent years, 
the nature and severity of these shock effects have been 
closely studied. It is clear that, when the pressure 
pulse of an explosion meets a ship, the plating, fram- 
ing, and bulkheads will move, and as already stated, 
this motion may occur beyond the distance at which 
serious damage is caused to the hull of the ship. The 
motion will be communicated to the equipment and 
y ted on the structure and these items 
may receive severe damage. The actual motions to 
which the equipment and machinery are subject, that 
is, the displacement accelerations and decelerations, 
depend upon a number of factors such as the nature of 
the structure, the design of the items themselves, the 
method of attachment and the relative positions of 
the items to the explosion. Motion may be very 
severe for about a few hundredths of a second. 

To investigate the effect of shock upon machinery 
and equipment, it has been necessary to develop 
special instruments which shall faithfully record the 
initial motion of the supports and the fittings. The 
resulting records must be examined carefully in relation 
to the various types of failure that occur. It has been 
found that, whereas some items can successfully with- 
stand high accelerations and small relative displace- 
ments, they will not withstand low accelerations accom- 
panied by high relative displacements. The contrary 
is true of other items. Another factor to be kept in 
mind is that distortion or large relative movements 
may cause misfunctioning of the apparatus. 

Systematic research, in association with varying 
attention to detail in design, is building up a back- 
ground of knowledge so that general rules are emerging. 
Already substantial improvement has been effected 
in the shock resisting features of naval equipment. 
Our knowledge of this intricate subject has been 
greatly extended during the war. Given particulars 
of the various factors determining the severity of the 
shock likely to be received in any circumstances, the 
object is to be able to design structure, machinery, 
and equipment to withstand all shock effects, short of 
those which would cause such flooding of compart- 
ments as to put the item out of action in any case. 
Shock effects on personnel cannot, of course, be fully 
investigated. Animals have been used in some of the 
full-scale experiments to investigate the practicability 
of avoiding such injuries as damage to the legs of those 
standing on platforms which may be subject to shock ; 
but war experience so far leads to the belief that the 
more serious effect of shock on personnel is due rather 
to the whipping motion of the ship or platform than 
to the direct effect of the pressure pulse on the structure. | 
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MODERNISED AMERICAN LOCOMOTIVES.—To meet the 
need for increased locomotive power, the Alton Railroad 
has recently modernised, for the second time, some 4-6-2 
type tender locomotives, which were originally purchased | 
from the American Locomotive Company in 1914, when 
they were required to make the 282-mile run between 
Chicago and St. Louis in eight hours, with a train of 
seven cars. 








50 minutes, hauling a train of fourteen cars 


Nicholson thermic syphons. 


have been reduced in diameter from 15 in. to 12in. The 
cylinders are 25 in. bore by 28 in. stroke, as before. 








journalled in the slide and a lever g connected to the 
In their present form they accomplish the gear projects through a slot in the slide and is engaged, 
same journey, with five intermediate stops, in 5 hours | as the turret is moved clear of the work, by a stud on the 
Improve-| machine bed. The swinging of the lever rotates the 
ments include the fitting of Hulson tuyere-type grates, | spindle c which, in turn, raises the serrations on the turret 
Standard stokers, Worthington feed-water heaters, and | clear of those on the slide. 
The blast-pipe orifice has | away from the work one of a series of vertical pegs i on 
been increased in diameter from 6} in. to 64 in., and | the top of the turret is engaged by an adjustable stop j 
finally to 63 in. The boiler pressure has been raised from | on the machine bed, with the result that the turret is given 
200 Ib. to 220 Ib. per square inch, and the piston valves | a partial rotation. 





ENGINEERING. 


** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


ABSTRAOTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE AOTS OF 1907 TO 1939. 
The number of views given in the Specification ge 4 

ts ‘lated in each case ; where none is mentioned, 


is not 
Where inventions from 
Names, eic., of the Communicators are given in italics. 


appended. 
A , at time within two months 
date of the" advertisement 0f the acceptance 0f 
a oy at & Patent oa 
grountle mentioned in the -Acte. wali tie 
AERONAUTICS. 


560,502. Aijrscrew. Joseph Lucas, Limited, of 
Birmingham, and R. T. Duckitt, of Birmingham. (8 Figs.) 


October 2, 1942.—The invention relates to airscrews | 


employed for driving small dynamos by wind power, or 
for producing air streams through engine-cooling systems. 
Its object is an improved screw which is of light weight, 
efficient in action and not liable to set up detrimental 
vibrations when in service. Figs. 3 to 5 are sectional 
end views drawn to a larger scale than, and taken 
respectively on the lines 3-3, 4-4 and 5-5 of Fig. 1. A 
metal strip of sufficient length to form a pair of blades a 
is made to a shape corresponding to the required form | 
of the blades. The portions of the edges of the strip 
forming the leading edges of the two blades are folded 
over to form beams 6, which stiffen the blades and 


1. e ° (* s 
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minimise the normal tendency of the blades to vibrate 
when in service, thus minimising the liability of fracture 
of the blades by vibration. Also these beads b are 
shaped in cross-section to impart a stream-line form 
to the edges, thus improving the efficiency of the 
screw. At the centre of the strip a hole c is formed and 
at one side of the strip is arranged a hollow boss d, which 
is held in position by a Hight sheet metal cap e¢ attached 
to the strip by rivets, spot-welding or otherwise, the cap 
having a central hole / in alignment with the hole in the 
strip. The boss d serves to effect driving connection with 
the shaft on which the screw is to be mounted. To 
prevent relative movements between the boss d and the 
strip, one or each end of the boss may be adapted to 
spigot into the hole ¢ in the strip or the hole f in the 
cap and to engage it by means of splines. (Accepted 
April 6, 1944.) 

MACHINE TOOLS AND MACHINE-SHOP 

EQUIPMENT 

561,412. Turret Lathes. Woodhouse and Mitchell, 
Limited, of Brighouse, and D. Walker, of Brighouse. 
(2 Figs.) March 31, 1943.—The invention is a device for 
locking the turret in position between indexing opera- 
tions. The turret a rotates on a reciprocated slide b and 
its underside has a radially serrated ring a! which engages 
a correspondingly serrated ring on the slide. A spindle c, 
the top of which fits into a socket in the underside of the 
turret, is screwed through a nut d mounted in the slide. 




















A gear wheel fast on the spindle meshes with a gear f 


As the slide continues to move 


As the slide continues its movement 
away from the work, an arm fast with a gear journalled in 
the slide opposite the gear f engages an abutment on the 











machine bed and a partial rotation is given to it. This 
gear, like the gear f, meshes with the gear ¢, so that the 
spindle c is lowered and thus lowers the turret on to the 
serrations on the slide. Any slight misalignment in the 
indexing of the turret is corrected by these serrations. 
(Accepted May 18, 1944.) 

METALLURGY. 

560,111. Coiling Metal, Wire and Strip. United Wire 
Works (Birmingham), Limited, of Birmingham, J. Need- 
ham, of Birmingham, and C. A. Lowndes, of Worcesier. 
(4 Figs.) July 16, 1942.—The invention is a method and 


@/ machine for coiling metal and wire and strip. The 


object is to provide a method and means for coiling 
wire or strip in which the rate of feed of the materia! to 
the coiling element need not be constant, whereby the 
wire or strip can be coiled simultaneously with its fabrica- 
tion. The machine is provided with two rotary coiling 
elements 10. It is driven by a horizontal driving shatft 
upon opposite ends of which driving wheels 13 are sit\- 
ated. For each driving wheel 13 there is a coiling ele- 
ment. Each coiling element comprises a forked lever }4 
and both of these levers are pivoted on a shaft 15 running 
horizontally in bearings and parallel to the driving shaft. 
The forked levers are mounted so that they can turn on 
this shaft independently of each other. Near its upper 
end, each forked lever 14 is provided with a shaft 19 
extending horizontally through the two arms of th« 
lever, and between the arms of each fork is provided a 
driven wheel 20 which is fixed on the shaft and 
normally presses against the periphery of one of the 
driving wheels 13 owing to the fact that the forked lever 
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is inclined towards the driving wheel. Each of the shafts 
19 is fitted on the outer side of the arm of the lever 14 
with a coiling element consisting of a disc having 4 number 
of radially projecting pins with which the rod or strip 22, 
to be coiled, can be made to engage. The pins are 
secured adjustably in slots in the disc. The inclination 
of the forked levers 14 provides the necessary pressure 
between the driving and driven wheels 13, 20, for obtain- 
ing a friction drive, and the forked levers are inclined 
at an angle not exceeding 85 deg. to the horizontal. 
The relative sizes of the driving and driven wheels are 
varied to suit the material to be coiled. Means are pro- 
vided for moving the forked levers so as to separate the 
driving and driven wheels 13, 20 so as to interrupt the 
drive. For stopping the coiling element in this way, 
the horizontal rocking shaft 25 is provided parallel to 
the driving shaft and disposed under the driven wheels 20. 
A shaft 25 is provided for each of the forked levers and 
each has a bell-crank lever, one arm of which has a 
roller to bear one edge of its forked lever 14, the 
arrangement such that when the bell-crank lever 
is : forked lever 14 is rocked. Move- 
ment of 14 is limited by a stop. For 
operating the bell-crank levers, at each side of the 
machine pedal‘operated cranks are provided. The 
bell-crank levers are keyed to the horizontal shaft 25 and 
each of these shafts is provided with a crank 33 carrying 
a brake shoe 34 to bear on the periphery of the driven 
wheel 20 in order to bring it to a standstill. The rod or 
strip which is being coiled is guided by a horizontal 
bar or roller and between the end of the usual guide 
trough on the extruding machine and the coiling machine, 
@ guide member is provided comprising a frame 39 
supporting one or more vertically disposed rollers 40 at 
each side to assist in guiding the extruded material. As 
the extruded metal leaves the die, the operator picks up 
the leading end takes it past the guide rollers and 
engages it with the pins of the coiling element. (Accepted 
March 21, 1944.) 
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WELDING RAILWAY-WHEEL 
FLANGES. 


AN article which appeared on page 123 of Enat- 
NEERING of February 18, 1944, describing certain | 
modifications of the normal procedure in restoring | 
the tyre profiles of worn railway wheels, recom- | 
mended by the Association of American Railroads | 
as & measure of economy in the war-time consump- | 
tion of steel, referred briefly to the practice of 
building-up worn flanges by oxy-acetylene welding, | 
which was being followed, at least up to a year or | 
two ago, by one American railway. The Wheel 
Committee of the A.A.R. gave their opinion, at the | 
time, that the practice was highly undesirable 
because welding left residual stresses in the wheel, | 
and tended to cause incipient cracks in the wheel 
metal at places where welding had been applied. 
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They suspected that such cracks might propagate by 
the heating due to brake-shoe application, possibly 
causing disastrous fracture of the wheel in service. 
Contrasting with this unanimous disapproval of 
the A.A.R. Committee was the favourable experi- 
ence of the railway chiefly concerned—the Atlantic 
Coast Line Railroad—which had made a regular 
practice during the previous 18 years of building-up 
worn flanges by oxy-acetylene welding, and appa- 
rently had obtained satisfactory results from so 
treating over 2,000 wheels during that period. In 
order, therefore, to acquire additional and definite 
information upon which to base a conclusive recom- 
mendation, the Wheel Committee inaugurated a 
programme of experimental research into the mech- 
anical and metallurgical consequences of flange 
welding, and the subsequent effects of brake heating. 
A report* has now been published describing these 








* “ Report of the A.A.R. Sub-committee investigating 
the practice being followed on a few railroads of building- 
up worn flanges on wrought-steel wheels with oxy- 
acetylene welding.” Issued by the American Association 
of Railroads, September 9, 1943. 


investigations, the general outcome of which, it 
may be stated at once, has been to confirm the Wheel 
Committee’s original opposition to wheel welding. 
Notwithstanding this unfavourable conclusion, the 
experiments are sufficiently interesting and in- 
structive, as regards both the methods employed 
and the detailed results obtained, to justify the 
following summary of them. 

The first experiment was made with the object 
of ascertaining the distortion and residual strain 
induced in a wheel by the workshop procedure of 
building up the flange with weld metal and subse- 
quently restoring the profile by machining. It 
may be noted that all the wheels under considera- 
tion were without a separate shrunk-on tyre, but 
had a flanged rim integral with the disc and boss of 
the wheel. They were about 3 ft. in diameter over 
the treads and were made of steel having a carbon 
content of approximately 0-75 per cent. Prior to 
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| being welded, the wheel selected for the distortion 


test was marked off by four quarter points, designated 
A, B, C and D, at each of which two 8-in. gauge 
lengths were marked tangentially on the flange face 
of the rim, as indicated in Figs. 1 and 2. These 
gauge lengths were for the differential measure- 
ment of strains, for which purpose a Berry strain 
gauge was used, with an Ames dial graduated to 
0-0002 in. The inner gauge length, denoted by z, 
was at a radial distance of } in. from the inner 
edge of the rim, while the outer gauge length y 
was 2 in. from the edge. 

An initial set of gauge readings having been 
taken on the worn wheel, the flange was welded 
at the Atlantic Coast Line Railroad’s works at 
Rocky Mount, North Carolina, strictly in accord- 
ance with that company’s carefully prescribed pro- 
cedure, which demands an operator of certified 
proficiency, protection of the work from winds and 
chills, preheating with a large welding torch, con- 
tinuity of welding up to completion of the job, 
gradual cooling, and careful scrutiny for flaws after 
machining to profile. In the case of Test Wheel No. 1, 








now in question, the entire flange section was 
warmed by slow rotation under the torch, and oxy- 
acetylene welded by the use of a No. 125 tip and a 
}-in. “MW” rod. During the operation the wheel 
was partially encased in a metal hood to prevent 
local cooling by draughts. As indicated in Fig. 1, 
the welding was started at a position 7} in. from B 
on the side towards C. It was observed that the 
penetration of heat at the starting point was deeper 
than at any of the other three gauge positions. On 
completion of the welding, the wheel remained 
overnight enclosed within a sheet-steel cover, the 
second set of strain-gauge readings being taken on 
the following day after the wheel had cooled to its 
original temperature of 50, deg. F. The wheel was 
then machined to restore its flange profile, and a 
further series of strain measurements made. It 
was subsequently crated and shipped to the Norfolk 
and Western Railway’s physical laboratory at 
Roanoke, Va., where a radial cut was slotted through 
position B from the tip of the flange to the bore of 
the hub. The machined slot gradually opened as the 
cut progressed radially, and strain-gauge measure- 
ments astride the slot were made at intervals up 
to the limiting travel of the gauge. Thereafter, 
further movement was determined by feeler gauges. 

The progressive deformations measured at the 
four quarter points of the wheel, associated with the 
welding and machining of the wheel and the subse- 
quent radial slotting at B, are shown on Fig. 3, 
by four pairs of graphs, of which one, marked 
z, refers to the inner gauge length, and the 
other, y, to the outer. It will be noted that the 
general effect of the welding operation is to produce 
contractions at all gauge positions, the most pro- 
nounced effect being at the quarter point B, near 
which, as previously mentioned, the welding was 
started. Differences between the contractions at 
the four positions indicate inequalities of strain 
around the wheel. The effects of the machining 
operation are relatively insignificant compared with 
those of welding, and the same is largely true of 
the effect of the radial slot except, of course, at 
position B, where the slot was cut. There, the 
contraction of the wheel rim imposed by the welding 
is reversed, and a relatively large extension, amount- 
ing to 0-153 in. above the original gauge length, 
gradually takes place as the radial cut progresses 
towards the centre. Thus the total extension at B, 
due to the cut, amounts to 0-153 in., plus the 
contraction of about 0-030 in. present at the end 
of the machining operation; about 0-18 in. 
altogether. 

The progressive opening of the slot as the radial 
cut advanced towards the centre of the wheel is 
plotted in the upper part of Fig. 4, the two 
graphs again relating to the inner and outer 
gauge lengths on the flange face of the wheel. 
Interesting features of this pair of graphs are that 
the slot opens very slightly until the cut is prac- 
tically through the thick tyre-section rim of the 
wheel. During the slotting of the wheel disc, an 
initially rapid rate of opening of the slot gradually 
decreases until, when the massive wheel boss is 
reached, the slot opens only very slowly. As the 
cut approaches the bore and the remaining metal 
weakens, the slot again starts to open rapidly, and 
finally springs open by a considerable amount as 
the last vestige of metal breaks open at the bore. 
To demonstrate that these consequences of locked-up 
stresses in the wheel were due to the welding, 
similar measurements were made of the progressive 
opening of a radial slot in a wheel, No. 3, comparable 
in all essential respects with No. 1, but unwelded. 
The results, plotted in the lower portion of Fig. 4, 
reveal similar characteristic effects of the rate of 
opening relative to the passage of the cut through 
the rim, disc and boss of the wheel, but are in 
striking contrast with those from the welded wheel 
in that the slot progressively closed up instead of 
opening out, and to a markedly less extent. 

The succession of events depicted by the graphs 
of Fig. 3 are consistent with the hypothesis that 
the band of weld metal, applied around the flange 
and tread, is left in residual tensile stress after 
cooling, the parent metal of the wheel being conse- 
quently put into compression. Right round the 
flange face, though to varying extents at the 
different gauge positions, the wheel metal contracts 
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circumferentially as a consequence of the welding 
and remains contracted after machining. When the 
radial slot is cut at B, the circumferential tension 
imparted by the weld metal pulls the slot open, 
causing the large extension observed there, but 
producing consequent further contractions at the 
other three gauge-length positions. The subsequent 
effects at D of cutting out, by radial slotting, a 





sector of the wheel about 1 ft. long at the rim and 


embracing the gauge lengths at D, and afterwards | 3 


relieving the residual strains by heating the sector | 
removed for 44 hours at 1,150 deg. F. (620 deg. C.), | 
led to further contractions of both gauge lengths 

at D, as illustrated by the graphs on the right-hand 

side of Fig. 3. 

The next major stage in the A.A.R. ee 
mittee’s investigation comprised a metalftrgical 
and microscopical study of the same wheel, No. 1, 
which was carried out at the Norfolk and Western 
Railway’s physical laboratory. A section of the | 
rim, normal to the plane of the wheel, was taken 
near position B, close to the start of the welding 
operation. It was polished and etched in ammo- | 
nium-persulphate to reveal the heat pattern, which 
is indicated diagrammatically in Fig. 5, on page 441, 
where it will be observed that the heat effect 
penetrated through the full thickness of the rim 
on the flange side. This is evidently a localised | 
effect of the start of the welding, since another 
similar section, cut at position B several inches | 
distant from the starting point, disclosed normal | 
wheel steel except, of course, in the immediate | 
proximity of the applied weld metal. Other micro- | 
photographs of prepared sections, all parallel to | 
the flange face of the rim, taken at successively | 
increasing distances from the flange face over the | 
range covering the weld metal applied in the throat 


of the flange, disclosed a network of thermal cracks . 


in the metal of the wheel adjacent to the deposited | 
weld metal. Since these cracks might have been | 
due to the relatively high temperatures reached | 
near the starting point of the welding, similar | 
sections taken from the opposite side of the wheel, | 
near position D, were also examined. These showed, | 
even more clearly than at position B, that the | 
wheel metal adjacent to the weld had broken up| 
into a network of minute thermal cracks. Micro- 
photographs of the weld metal revealed a pearlitic | 
structure, normal for the type of welding rod used, 
in which the original austenite grains had been 
outlined with ferrite in the processes of welding and 
subsequent cooling. The normal wheel metal had 
& coarse pearlitic structure. 

The average Rockwell hardness of the weld metal 
as deposited was found to be € 27-4. The stress- 
relieving treatment at 620 deg. C. reduced this 
hardness value to Rockwell C 26 in the case of the 
weld metal. The hardness of the wheel metal, 
however, originally about Rockwell C18 but 
increased to about C 25 in the heat-affected zone 
of the welding application, showed a greater reduc- 
tion of hardness, to about C 20, as the result of 
stress relieving, the most noticeable softening being | 
immediately below the line of demarcation between 
wheel metal and weld metal, where hardness values | 
as low as Rockwell C 17 were observed. 

In view of the discovery of extensive thermal | 
cracking, by microscopic examination of sub- | 
surface sections of Wheel No. 1, it is of considerable | 
practical significance to record that another wheel, | 
No. 2, in all essential respects similar, and similarly | 
welded and machined, was. given a Magnaflux | 
inspection both as received and also after the | 
surface over the flange-tread junction had been | 
lightly machined and polished, without disclosing 
any indication of thermal cracks. 

Having reviewed the results of the foregoing 
mechanical and metallurgical studies, the A.A.R. 
Sub-committee decided that braking tests of similar | 
wheels reclaimed by welding should be made in 
order to explore the effects of heating due to brake- 
shoe friction. Experiments were accordingly carried | 
out in 1943 on the Association’s testing machine at | 
Purdue University, complete descriptions of which | 
have been published.* Very briefly, this machine | 
comprises a horizontal shaft carrying a massive | 








* See Proc. Master Car Builders’ Assoc., vol. 28, page | 
154 (1894); and Bull. Univ. of Illinois Eng. Ezpt. Station, } 
No. 257, page 11 (1933). 
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flywheel and driven through a clutch by a 75-h.p. 
steam engine. The railway wheel under test is 
mounted concentrically upon the shaft, and brake 


| shoes are applied by an appropriate lever mechanism 


with a force up to 20,000 Ib. The usual types of 


| test are, first, the stop test, in which the wheel is 


run up to a rotational speed somewhat in excess of 
that corresponding to a specified rate of travel 
along the rail, and brought to rest from the specified 
speed by the application of a constant braking force, 


thus simulating a stop in high-speed passenger | 


service; and, second, the drag test, to simulate 
the conditions of prolonged brake application down 
a steep gradient, in which the test wheel is rotated 
at a constant moderate speed corresponding to, say, 
20 m.p.h., along the road, with a constant but 
moderate applied braking force. 

The three wheels reconditioned for the braking 
tests, numbered 4, 5 and 6, were of steel having, 
respectively, 0-76, 0-76 and 0-72 per cent. carbon 
content. They were welded at the Atlantic Coast 
Line’s works at Rocky Mount, and were afterwards 
Initially, and after each of 
these operations, strain-gauge readings similar to 
those described earlier for wheel No. 1 were carried 
out, with the addition of measurements along a 
third 8-in. gauge length z, situated (as shown by 
Fig. 2) on the tread face (i.e., the face remote from 
the flange) of the rim, at each of the four quarter 
points. The braking tests, carried out with single 
brake-shoes of the expanded-metal insert type, 
known as “diamond 8,” comprised three conditions : 
stops from 80 m.p.h. with 20,000 lb. brake force ; 
stops from 100 m.p.h. with 20,000 Ib. brake force ; 
and drags at 20 m.p.h. or 35 m.p.h., with brake 
forces of 3,000 Ib., 5,448 lb., 6,892 Ib. or 7,850 lb. 
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| The two conditions of stop tests represented 


energy inputs to the wheels of 2,030,000 ft.-Ib. and 
3,170,000 ft.-Ib., respectively. As soon as each stop 
was completed, the brake pressure was released and 
the wheel was cooled as rapidly as possible by 
| applying ice to the tread on one side of the wheel, 
and directing a jet of water and air on to the tread 
|at about 150 deg. behind the ice, the wheel mean- 
| while being slowly rotated. Owing to the coning 
| of the wheel treads, the brake shoe tended to hunt 
away from the flange and had to be adjusted so 
as to bear as nearly as practicable upon the throat 
of the flange. In the stop tests, the brake shoe was 
reversed after every two or three stops, to ensure 
that pressure was being exerted upon the desired 
area; but this was not practicable during drag 
tests, and the shoe was continued in use until it 
failed. After every five stops an examination for 
thermal cracks was made, and at the end of each 
day’s testing the wheel was removed from the 
machine and allowed to cool down to atmospheric 
temperature overnight. This general practice 
allowed strain-gauge readings, indicative of dimen- 
sional changes, and a careful scrutiny for thermal 
cracks, to be made on the following morning. 

The number, situation and development of 
thermal cracks which occurred during the brak- 
ing tests are shown, schematically, by Fig. 6. 
Alongside the developed circumference of each 
wheel appears the starting point of the welding 
and an arrow which indicates the direction both of 
welding and of rotation during braking tests. The 
thick transverse lines show the lengths of the 
initial thermal cracks, and the thin adjoining lines 
the propagation of the cracks during ensuing brake 
tests, the lengths of both types of line being drawn 
to the same scale as the width of the wheel rim. 
The most remarkable feature of the comparison 
presented by Fig. 6 is the relatively few thermal 
cracks which occurred in wheel No. 6, despite the 
fact that the braking tests to which it was subjected 
|were more severe than those for the other wheels. 
| This effect was attributed to the rather lower carbon 
content (0-72 per cent.) of the material of this 
wheel. It revealed its first crack, } in. long, only 
after 85 stops, of which ten were from 100 m.p.h. 
and the remainder from 80 m.p.h. 
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By contrast, the 0-76-per cent. carbon steel 
wheel No. 4 developed 18 cracks altogether, of 
which the first—1 in. long—appeared after 105 stops 
from 80 m.p.h.; while wheel No. 5, of the same 
carbon content, developed 21 cracks in all, of which 
the first was } in. long and appeared after 36 stops, 
including 14 from 100 m.p.h. Wheel No. 4, which 
received altogether 150 stops from 80 mp.h. and 
20 from 100 m.p.h., was the most lightly tested ; 
wheel No. 5, with 112 stops from 80 m.p.h., 63 from 


widening, followed by a corresponding closing, of 
the slot on the front face of the rim when the cut 
was about one-third of the distance from the rim 
to the boss. No such irregular effect was observed 
at the flange face, and the measurements could not 
be definitely interpreted except as suggesting a 
warped condition of the wheel structure. 

It may be noted that these phenomena, peculiar 
to wheel No. 5, are not attributed to the welding. 
It remains true, nevertheless, that the radial slotting 





100 m.p.h., and 5 drag tests, came next in order of | reveals, with both of the welded wheels so treated, 
severity ; while No. 6, with 150 stops from 80 m.p.h., | the release of bursting stresses ; while the contrac- 
60 from 100 m.p.h., and 14 drag tests, suffered the | tion of the flange face of the rim results in such 
worst punishment. Nevertheless, the cracks in wheel | distortion as to induce expansion stresses on the 
No. 6, all of which were caused by stop tests, did | outside face of the rim. The network of thermal 
not progress appreciably in length during the subse- | cracks in the wheel metal directly under the weld, 
quent drag tests, although they increased some- | and sometimes extending into the weld metal itself, 
what in width. The same phenomena occurred | are also undoubtedly due to welding. These factors, 
in the case of wheel No. 5, but in addition two | together with the progressive and persistent opening 
fresh cracks made their appearance during the drag of the thermal tread cracks produced during the 
tests, one of them being the only longitudinal (i.e., | braking tests, led the A.A.R. Sub-committee to 
circumferential) crack observed throughout the | formulate the major conclusion that their “‘ investi- 
braking tests. gation of welding practices being followed by the 

The size and shape of a typical transverse crack, Atlantic Coast Line Railroad on flanges of wrought- 


denoted by the number 7 on wheel 5 in Fig. 6, is 
indicated by Fig. 7, opposite, which has been 
sketched from a photograph of a cross section 
obtained by partly sawing through the rim and 
breaking it open at the crack. The initial crack 


due to the braking to stop tests from high speeds, | 


and its subsequent extension, both in length and 
depth of penetration, can be distinguished on the 
actual section and are here represented by the 
cross-hatching patterns. It is perhaps of value to 
remark, both from Fig. 6 and Fig. 7, that, on the 
whole, the thermal cracks do not appear to be very 
closely associated with the welding applied to the 


steel wheels does not disclose any condition asso- 
| ciated with this practice that would recommend it as 
a suitable procedure to be followed in the restoration 
of materials subjected to the exacting conditions in 
which wrought-steel wheels are designed to serve.” 





IRRIGATION RESEARCH IN 


INDIA. 

Tue Central Board of Irrigation at Simla has once 
more produced its Annual (Technical) Report and 
the 1943 edition is even better than its predecessors. 
As usual, it contains summaries of the work done 





throat of the flange. In perhaps a majority of cases, | at the six research stations and a series of papers on 
the mid-length of the initial crack is at a consider- | selected subjects. There is so much matter in its 
able distance from the weld metal—if Fig. 5, which 131 pages that an adequate description is almost 
relates to a wheel which was not brake tested, | impossible, but four high lights deserve special 
can be regarded as typical of the welding treatment | mention. There is, firstly, the ever-growing atten- 
applied to wheels Nos. 4, 5 and 6—and while the | tion which is being paid to models, including a strict 
thermal cracks are generally within the heat-| scrutiny of the degree of correlation which actually 
affected zone of the rim, they appear from Fig. 6 | exists between the model and its prototype. Secondly, 
to progress at least equally in either transverse | there is the endeavour, growing from the work of 


direction and, if anything, rather away from the | 


welding than towards it. No very convincing con- 
clusion, therefore, san be drawn concerning the 
influence of the wedding, and its associated sub- 
surface network of minute cracks, upon the suscepti- 
bility of the welded wheels to thermal cracking 
due to severe brake action. It may well be correct 
to infer, from the fact that a thermal crack, once 
formed, never closed as the wheel cooled, that the 


wheel rim expanded as a result of residual stresses | 


being partially relieved; but it seems somewhat 


Kennedy and Lacey, to establish a real theory of 
river regime. Next, there is some very interesting 
work on meandering and, lastly, the vital subject 
of soil denudation. Other matters, such as sampling 
silting, run-off, silt excluding devices, design of 
heads and falls, staunching and discharge measure- 
ment, all come in for discussion. 

In regard to the first subject, all engineers are 
| anxious to know how far they may rely upon models. 
The iaws of dimensional relation are complex and 
differ according to the phenomena to be compared, 








unfortunate that the A.A.R. Sub-Committee’s| ,, that in a river model there must always be a 
Report includes no comparable results of equally degree of compromise in respect to the dimensional 
severe braking tests upon unwelded but otherwise | jations of certain features. The older type of 
similar wheels. engineer, whose “ intuition ” was his guide to the 
The successive changes, associated with the/ interpretation of experience, was in no better 
welding, machining, and braking tests, in the gauge | position to dogmatise as to hydraulic pheno- 
lengths x, y and z (shown on Figs. 1 and 2) at each|mena than the ultra-modern engineer who 
of the four quarter points around the wheel rims/ ynwisely regards a simple model as an infalli- 
are exemplified in all essential respects by Fig. 8,| ble means of prophecy. Models, especially of 
opposite, which relates, specifically, to wheel No. 5. | very large works, have sometimes shown that 
The principal features to be noted are, first, a small | accepted empirical rules were badly wrong, so 
or negligible increase of gauge length z on the tread | that it seems that the wisest view is to produce 
face of the wheel, contrasted with relatively large | the best possible model and, where there is doubt, 
contractions at z and y on the flange face; and, |t. carry out subsidiary experiments dealing with 
second, the fact that the only significant distortions | ty. specific ambiguities. The report contains 
are due to the application of the weld metal. The | numerous instances of models and prototypes and 
other two wheels, Nos. 4 and 6, showed less disparity | the correlation on the whole is good. While the 
between the gauge readings at the different quarter | Board very rightly insists that the highest degree 
positions around the rims, but in neither wheel | of correlation occurs where there are rigid boun- 
were the effects of operations and tests subsequent daries, there are many cases quoted where scour and 
to welding of much importance. Wheel No. 5) sijtation are represented in the models to a valuable 
finally had a radial slot cut from the flange to the extent. 
boss, during the progress of which, measurements’ The most generally interesting feature df this 
astride the cut were made on both the flange and | report from the point of view of the designer is the 
tread faces of the rim, with the object of discovering | per by Mr. C. King on “ Practical Design 
any peculiarities arising from the residual strains | Formule for Stable Irrigation Channels ” which is 





of opposite sense indicated by the strain-gauge | 21 endeavour to advance from the Kennedy-Lacey 
readings for the two faces of the rim. This experi- | theory to practical design formule in which the 
ment showed, on the whole, a tendency for the cut | « argum ents” are width, depth and water slope. 
to open to a greater extent than that of wheel No. 1 | 7,. master formula is 

plotted on Fig. 4; but the measurements were 
somewhat erratic and indicated an anomalous large | 


V = ; w? (D 8), 


instead of the Lacey form 
VaR‘ si, 


where V = m@an velocity of flow, R = hydraulic 
radius, W = width of water surface, D = mean 
depth, and S = water-surface slope in feet per 
1,000 ft. 

Behind this is the question of the definition of 
regime. Lacey defined it as “ physical stability— 
a balance between silting and scouring and a 
dynamic equilibrium in the forces generating and 
maintaining the channel cross-section and gradient.” 
Mr. King prefers Inglis’s concept in which the 
channel “ does not change appreciably from year to 
year.” The difference is somewhat arbitrary. No 
actual channel can be exposed to quite the same 
conditions from year to year and the real question 
is whether the deviations are im t or not. 
For irrigation channel in which the feed is controlled, 
regularity of conditions is more nearly approached 
than in a natural river, and the stability of natural 
rivers is much more uncertain. Nevertheless, even 
in such rivers some measure of stability exists and 
the crucial test of such formule lies in their applica- 
tion to rivers in which the annual fluctuation is 
more severe than it may be in irrigation channels. 


| Mr. King illustrates his paper with numerous graphs 


which purport to show that his formule are as good 
as, if not better than those of Lacey. Doubtless 
it is much preferable to use width and mean depth 
rather than perimeter and hydraulic radius and, if, 
as appears to be the case, the stability conditions 
can be represented as well in terms of those factors 
as in terms of the more abstract perimeter and 
hydraulic radius, the fact will be a very welcome one 
to designers. It will be interesting to see how these 
rules turn out in practice. In many practical cases 
the measurements of perimeter and hydraulic radius 
are so approximate that width and mean depth 
may be just as representative. With narrow deep 
rigid channels this is not true, and Lacey’s calculus 
may be preferable. 

Mr. Inglis has cut new ground (literally) in his 
study of meandering, illustrated by models. He 
divides the process in two. Primary meandering 
is due to the excess of charge and the consequent 
shift, of course, arising from deposition. Secondary 
meandering is due to deficiency of charge, leading to 
scour, which again causes excess of charge farther 
down, and consequent shift of course due to deposi- 
tion. This presupposes that there is a very nice 
balance of charge and suggests that there may be 
actually a range of charge within which there is 
neither excess or deficit. 

The subject of denudation receives an increasing 
amount of attention. In 1938, the Board stated 
their conviction “that the evils of denudation in 
India are so serious and wide-spread that action for 
its further prevention should be taken without 
further delay,” and now, after discussion, they 
have decided again to draw the attention of the 
Central and Provincial Governments to their pre- 
vious resolutions, recommending that a central 
Council should be formed, comprising, under the 
presidency of the Inspector General of Forests, 
representatives of Irrigation, Agriculture, Revenue 


}and Publicity, and also a Forest Officer with con- 


siderable experience of soil-erosion control. 

The relation of grazing and unsystematic cultiva- 
tion to erosion have now been brought out in all the 
well-populated areas of the world, but it is ex- 
tremely difficult to make effective the measures 
required to check erosion. The deterioration of the 
position throughout Europe and in China, due to 
war, will make this question ever more important. 
In each case, the most vital need is to educate those 
actually responsible for disturbing the soil-cover 
to realise the consequences of their acts. Even in 
the United States, there are many who regard the 
agitation concerning denudation as a_ political 
“ stunt.”” While doubtless there are some cases in 
which too much has been said about it, in the main 
this is an issue which is bound up with the very 
existence of man. 

In connection with some of the very interesting 
devices which are discussed for the exclusion of silt 
from canals, it is noted that the adoption of such 
excluders aggravates the trouble in the main stream 





since, below the offtake, it has less water than it 
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had above, and still as much silt. This is only one 
more illustration of the relativity and interdepend- 
ence of the various problems of river control. It 
may be hoped that ultimately a fairly comprehensive 
science of physical geography may be developed, 
which will interconnect and relate all the processes 
of change due to rain, wind and. sun on broad lines 
and be sufficiently sound in detail to enable all those 
who have to deal with water supply, agriculture, 
forestry, shipping and flood protection to handle 
their problems in a manner which will be for the 
maximum benefit of the populations concerned. 
Towards such a “global” purpose, publications 


| the works which had not been foreseen by the 
| Contractor.” 

In that case, the contractor had entered into a 
contract with the York Corporation for the construc- 
tion of certain sewers. The soil proved to be of a 
|muddy and spongy character, and though the 
|evidence given in the case was highly conflicting, 
it appears to be common ground that the contractor 
made very substantial efforts to overcome the 
difficulties which presented themselves. His diffi- 
culties increased, and the Corporation, declining to 
give him the indulgence for which he appealed, gave 
him notice on the contrary to proceed with the 





that would probably involve in the case of major 
works weeks or months of careful scientific examina. 
tion, whereas the employer generally allows no more 
than three or four weeks in which to prepare and 
submit tenders. Much work has to be done by the 
contractor in those three or four weeks, and he has 
little time in which to make an exhaustive examina- 
tion of the employer's design and little time—to say 
nothing of opportunity—in which to make a thorough 
investigation of site conditions, involving pro- 
longed work of boring and expert scientific examina. 
tion. The employer, on the other hand, before he 
| invites tenders has had time at his disposal in which 





such as that of the Central Irrigation Board form a| work. The contractor then declined to do so, and| to make those investigations with all the expert 
most valuable contribution. It would be of great|on the expiration of the notice the Corporation | assistance he cares to employ. He has caused a 
assistance to river engineers if the Board woul | cnleod the plant and took the work out of the | design to be prepared, by an engineer of his own 
produce some handbooks which contain a digest of | contractor's hands. The contractor eventually | choice, which in its preparation must have been 
their conclusions up to date, possibly with loose leaf | sued the Corporation for breach of contract, but considered in relation to the nature of the ground 
binding to avoid frequent revised editions being | judgment was given in the Corporation’s favour by | in or on which he wants it constructed, and it is 
necessary. Mr. Justice Mathew, though without costs. 





| not unnatural in such circumstances for a contractor 
| The Court of Appeal declined to disturb the | to assume that such design is adequate with par. 
| decision, and in the judgment of Lord Esher, M.R., ticular reference to that ground. 
| is to be found the same judicial insistence on the) If he makes that assumption, however, he does 
| duty of the contractor to satisfy himself in the | so at his own risk ; for so far, the Law, single-minded 
}absence of express guarantee. “I take it,” he | as to the importance of maintaining the fundamental 
| says, “ that the real reason why he (the Contractor) | principle of freedom of contract between individuals, 
|has come by this misfortune, indeed, is that he | has paid little regard to the practical considerations 
| would go and tender when . . there was no contract | which govern the carrying on of the contracting 
. | entered into by the people who asked him to tender | industry. It assumes, in fact, a freedom of contract 
som | as to what the nature of the soil was, and that he | between the parties which, practically, does not exist. 





THE CONTRACTOR AND 
DESIGN. 
By Kenneta Tuomas, B.A., LL.B. 
(Continued from page 415.) 
Tue first is Thorn v. The London C 





(1876) 1 Appeal Cases, 120. The head-note to that 
case in the Law Reports is as follows :—*‘ Where 
plans and a specification for the execution of a cer- 
tain work are prepared for the use of those who are 
asked to tender for its execution, the person asking | 
for the tender does not enter into any implied war- | 
ranty that the work can be successfully executed | 
according to such plans and specification. The | 
Contractor for the work cannot therefore sustain an | 
action for damages as upon a warranty should it | 
turn out that he could not execute it according to | 
such plans and specification.” 

The contract concerned in that case was one for | 
the removal of old Blackfriars Bridge and the | 
construction of a new one. The plans and specifica- 
tion with which the contractor was supplied contem- | 
plated that the foundations of the piers would be | 
put in by means of caissons. It proved, however, | 
that the caissons would not resist the external 
pressure of the water and the piers had to be| 
constructed by other means; but a good deal of | 
time and money had been wasted by the contractor 
in endeavouring to construct the piers in accordance 
with the prescribed design. Eventually, the plans | 
were altered and the bridge completed, and the | 
contractor was paid the cost of construction, | 
including that of constructing by the altered method. | 
He had received nothing, however, for the work | 
done in attempting to use the caissons, and he sued | 
for compensation for loss of time and labour so 
occasioned and alleged that the Corporation had | 
warranted that the bridge could be built according | 
to the plans and specification. 

It was held by the House of Lords that no such | 
warranty could be implied, and that, as there was | 
no express warranty in the contract, the contractors | 
could not recover. Lord Chelmsford’s judgment | 
contained the following illuminating passages :— 
“There can be no doubt that the plaintiff in the | 
exercise of common prudence before he made his | 
tender, ought to have informed himself of all the | 
particulars connected with the work, and especially | 
as to the practicability of executing every part of | 
the work contained in the Specification according to | 
the specified terms and conditions. It is also said 
that it is the usage of contractors to rely on the 
specification and not to examine it particularly for 
themselves. If so, it is an usage of blind confidence 
of the most unreasonable description.” 

The second case is that of Bottoms v. The York 
Corporation (1892), 2H.B.C., 208, and the head- 
note in the learned author’s report is as follows :— 
‘* In the absence of any specific guarantee or definite 
representations as to the nature of the soil in 
which the works are to be executed, a Contractor 
is not entitled to abandon the contract on discovery 





| either too eagerly or too carelessly tendered without 
any such guarantee or representation on their 
| part at all, and without due examination and enquiry 
by himeelf.” 


It is not unnatural, either, that a contractor faced 
with such a situation should seek to convince him- 
self that there is some limitation to this doctrine 
which he finds it so difficult to accept ; and it is not 





The third case is that of McDonald v. Mayor and| uncommon to find him protesting that, if the 
Corporation of Workington (1892), 2 H.B.C. 228 | employer has required what is actually impossible 
The relevant portion of the headnote in the report to perform, he, the contractor, cannot be held 
is: “A contractor is not entitled to throw up 4/| responsible for failure to do the impossible. He may 
contract because the nature of the soil makes it | even quote in support of his contention some such 
difficult or impossible for him to construct the con- | phrase, culled from a legal text-book, as “‘ Contracts 
tract works in accordance with the specification.” | which are physically impossible or patently absurd 

The contract was one for the construction of | are void.” Such a phrase, if unqualified, is apt to 
sewers, partly in tunnel. Difficulties in the tunnel-| mislead. It may be true that, if two parties con- 
ling work were occasioned by the presence of water | tract with their tongues in their cheeks, as it were, 
in the subsoil. The contractor suggested modifica- | for the performance of something which both know 
tions in the work to which the Corporation declined | to be physically impossible, then the contract may 
to agree, whereupon the former threw up the con-| be void, if only on the ground that there is no real 
tract and sued for the value of the work done to | consideration for the promise of the one party to the 
that date. He failed. In the Court of Appeal, | other ; but, in relation to the topic under discussion, 
Lord Esher, M.R., said : “ It seems to me to be the | that situation may be ignored as being outside the 
ordinary case in which a contractor has undertaken | sphere of practical consideration. What it is 
to do that which in the result he finds himself unable | important to emphasise is the difference between that 
to do,,so as to make a profit’; and, later, “ He | situation and the common one in which, when the 
(the Contractor) ought to have gone into the grass | parties have contracted, in good faith, for the per- 
meadows by the river and examined them and if he | formance of something, without knowledge of its 
found them to be a swamp, he ought not to have | physical impossibility, that thing subsequently 
taken the contract until it was altered, and he ought | proves to be impossible to perform. The latter is 
not to go headlong at it and then say, ‘ Oh, I thought | the one that occurs in actual practice, and it is in 
it was dry, and when I found it was wet I had a/| connection with that type of situation that the con- 
right to ask them to drain it or to give me a cutting, | tractor must face this grave statement in Hudson’s 
in which I could make it independently, so as to| Building Contracts (6th Edn., Vol. I, page 184) 
enable me to do the work.’ He takes the risk of | which is amply supported by authority—‘* Where 
being swamped, and that is the case here, and there-| a person contracts to do something which is impos- 
fore the Contractor here had no right to throw up | sible of performance, and nothing occurs to frustrate 
the work.” | the contract, he will be liable for damages for non- 


A. L. Smith, L.J., said : “ This contractor having 
undertaken to execute those works according to 
the plan and specification has not done so, and he 
has not done so because he would not put his hands 
into his pocket and execute some further works 
which were necessary (on account of the water that 
was found) to render the contract work capable of 
being carried out.” 

It is unnecessary to emphasise further the Con- 
tractor’s responsibility in this matter (apart from 
any special conditions of the contract); but it 
should be clear that prudence demands that he 
should either be at great pains to convince himself 
before making an offer that the construction of the 
works in accordance with the design (with particular 
reference to the underground conditions) is prac- 
tically possible, or else decline to make an offer. 

It is not unnatural that contractors find a diffi- 
culty in accepting those alternatives. They must 
tender for works if they are to continue in business ; 
they are rarely in a position to negotiate with an 


of the nature of the soil, nor because the Engineer | employer any modification of the terms on which 


declines to give written orders entitling to extra 
payment in consequence of difficulties in executing 


he invites them to tender, and, as for really satisfy- 
ing themselves as to the question of practicability, 


performance if his covenant amounts to a warranty 
of the possibility of doing the thing contracted for.”’ 
The two qualifying phrases in that statement 
| must be noted : “ if nothing occurs to frustrate the 
| contract,” and “if his covenant amounts to a 
warranty of the possibility of doing the thing con- 
tracted for.” The first will be dealt with at a later 
stage when the question of what constitutes frustra- 
tion is considered. In regard to the second, it is 
necessary to repeat the unpalatable truth that an 
employer inviting tenders does not impliedly guaran- 
tee that the work can be carried out in accordance 
with his designs and descriptions. If that is remem- 
bered, it will be easier to understand that, in effect, 
the employer is saying to the contractor “ Can you 
do this, and if so for how much ?”’; and the con- 
tractor, in submitting a tender, is saying “ Yes, | 
can and will do it for £z.”" In doing so he is, in fact, 
asserting the possibility of doing the work tendered 
for and impliedly, if not expressly, giving a 
warranty to that effect—unless, of course, he nega- 
tives such a warranty by some express contractual 
provision. 








(To be continued.) 
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THE ORGANISATION OF 
EXPERIMENTAL RESEARCH.* 
By W. G. Rapugy, Ph.D. (Eng.). 


(Continued from page 417.) 


Many of the proposals that have been made aa | 
for the strengthening of British industrial researc 
activity contain suggestions that scientists employed 
in industry should be given the opportunity to return 
to the university or other research centre, in order to 
study fundamental problems which they encounter. 
The value of such opportunities appears the greater 
as experience has shown that research work done in 
industrial laboratories and directed continuously 
towards specific applications will languish unless those 
engaged on it are given the opportunity also of dealing 
with fundamental problems. 

Conversely, there are also very many advantages to 
be gained from bringing scientists, pricipally concerned 
with fundamental research, even of the most abstract 
type, into intimate contact with the practical needs of 
industry. This has’ been done in some instances by 

ing them into a manufacturing organisation for a 
period. The close relationship between Messrs. Metro- 
politan- Vickers and Manchester University has resulted 
in interchanges of this kind which have been of con- 
siderable advantage to both parties. Within the Post 
Office, there is an interchange of scientific staff between 
the research laboratories and the field. The larger the 
unit, the greater are the opportunities of this kind, and 
some American organisations have an advantage in 
this way ; for example, one system controlled by the 
American Telephone and Te ph ep com- 
prises, in the Western Electric Company, the telephone 
companies of the Bell System and the Bell Telephone 
Laboratories, manufacturing, operating and research 
activities. The last-mentioned employ a staff of 
approximately 6,000. A further lesson can be drawn 
from the formation of operational research groups by 
certain of the fighting Services during the present war. 
One purpose a these groups was to bridge the gap 
between research workers in the Experimental Estab- 
lishments and practical problems in the field. 

The difficulty of deciding which is the more impor- 
tant, a great eevete in pure science or a great dis- 
covery in applied science, was pointed out by Sir 
Edward Appleton in the address previously mentioned. 
His own experimental work on the reflection of electro- 
magnetic waves from the ionosphere, which helped to 
give form to our ideas concerning radio propagation 
and a satisfying explanation of various puzzling pheno- 
mena concerning fading and skip distances, is an 
example of the first. The patent application of the 
same principles of reflection and the development by 
teams of workers of apparatus to make use of waves 
reflected by small bodies gave us radar, a defensive 
weapon of first-class importance, at a critical period. 
Applied research, having always a definite objective, 
can be planned to a much greater extent than funda- 
mental research. As the research proceeds, the follow- 
ing aspects become successively of importance: 4 
survey of work already done in the same field; a 
theoretical study of the problem to be solved; the 
preparation of a programme of experiments ; the pro- 
vision of apparatus for making measurements to the 
required d of accuracy; and, finally, the inter- 
pretation of the experimental data. 

A good deal has been written recently regarding the 
desirability of co-ordinating research within the elec- 
trical industry. The Institution’s Post-War Planning 
Committee have made proposals for a co-ordinating 
body to which industry and concerns maintaining their 
own research organisations would disclose their scientific 
research activities, and which would, in turn, assist 
other associated concerns with experience and informa- 
tion. To this proposal must be linked Dr. Dunsheath’s 
personal suggestion, in his Llewelyn B. Atkinson 
Memorial Lecture to the Royal Society of Arts, for the 
creation of a “live cnateal co-ordinating secretariat 
which would command respect in the industrial world 
and which would be in contact with a first-class 
scientific, technological and patent library.” The 
original description of the Government scheme for 
Industrial Research, published in 1917, mentions, as 
one of the essential activities of a co-operative research 
association, the provision of a regular service of sum- 
mariged technical information to its members. To a 
certain extent, the E.R.A. provides such a service ; 
but much more could be done, and much more is 
desirable. 

Many research organisations make a practice of 
circulating to their staffs periodical digests of recently 
published work. The Post Office Research Station, for 
example, circulates a monthly bulletin which lists addi- 
tions to the library, and gives abstracts of articles on 
telecommunication subjects in English and foreign 





* Chairman’s address to the Measurements Section of 
the Institution of Electrical Engineers, delivered in 
London on Friday, October 20, 1944. Abridged. 





periodicals and also of the Station’s own recently issued 
research reports. The same abstracts are indexed and 
filed centrally, so that they become available to assist 
an engineer to locate information on any particular 
subject. 

There is no doubt that a good deal of time is wasted 
and unnecessary work carried out owing to lack of 
study of what has been done before. A comprehensive 
library and an effective information service, therefore, 
become essential features of any large research organisa- 
tion. They should be under the control of an officer 

ing sufficient technical knowledge to enable 
im to appreciate the significance of his colleagues’ 
inquiries. When the organisation’s own library fails 
to produce the information required, assistance from 
other technical libraries may often be obtained through 
the Association of Special Libraries and Information 
Bureaux (ASLIB). Personal contacts between libra- 
rians of isations operating in closely allied, but 
not precisely similar, fields have often proved very 
valuable. 

It has been said of Sir Henry Bessemer that, “ had 
he been possessed of both the knowledge and the 
prejudices of the expert, he would have assumed, as 
the other experts had done, that the thing he 
proposed to do was im ible.” A correct inter- 
pretation of previous failures will, however, often 
indicate that the way along which success was sought 
was wrong; not that success was impossible. Many 
elaborate experiments have been carried out which 
previous consideration of known scientific laws and 
relationships would have shown to be incapable of 
yielding the desired result. It is quite certain that 
economy is to be achieved in time and money by 
adequate theoretical study before experimental work 
is put in hand. 

Over 300 years ago, Gilbert wrote “ clear proofs are 
afforded by trustworthy experiments rather than by 
probable gueeses of ordinary professors and philoso- 
phers.” Just as a review of what has been done, and 
then theoretical study, should be the first stages in any 
applied research project, so there should follow the 
preparation of a plan of experiments designed to lead, 
ony step, to the desired result. The plan may have 
to be modified from time to time as the experiments 
yield unexpected results, when setbacks are encoun- 
tered, or obeervations suggest useful ibilities which 
had not been envisaged. An ered and logical 
ay enews of experimental work is, however, essential 
to success of any piece of applied research. In the 
preparation, and at every review, of this plan, members 
of the team actually undertaking the work should be 
consulted. In this particular the universities 
are sometimes at fault, because post-graduate students 
are not encouraged to think out for themselves their 
programmes of work, which are instead decided by 
their professors. The ability to decide a line of attack 
on a new problem has had to be inculcated into many 
research workers after their introduction to industry. 

The eral outline of the plan will, of course, be 
moc. a senior member of the staff, who will 
give guidance resulting from his wider knowledge and 
greater experience. Senior members and directors of 
research establishments should endeavour to lead rather 
than to direct their workers. Ideally, all directors of 
research should have private laboratories in which they 
can try out their own ideas. They may not achieve 
great results, but it is only by continuing to do experi- 
mental work themselves that they can retain their 
technique and remain fully appreciative of the unfore- 
seen difficulties which inevitably arise during experi- 
mental investigations. Too often these are forgotten 
when target dates for definite stages in the work are 
imposed on the research worker from above. 

Similar remarks apply with greater emphasis to 
researches carried out under the direction of committees 
such as are found in the structure of practically all 
co-operative research associations. As Dr. H. Moore, 
Director of the British Non-Ferrous Metals Research 
Association, has stated,* “‘ the duties of a committee 
should be to decide the broad purpose in view, to agree 
the outline of a programme, to make any useful sug- 
gestions they can, and, above all, to criticise, con- 
structively if possible, the work reported to them.” 
The committee’s suggestions should be restricted to 
general guidance. Committee representatives are 
frequently nominated on account of the status they 
have attained in their profession, so that they may, 
— have become somewhat out of touch with 

boratory technique. Any attempt by them to decide 
the details of experimental work may hamper rather 
than accelerate its progress. 

Many of the present problems confronting the 
electrical industry require for their successful solution 
a combined attack by engineers, physicists and chemists 
—a “ triphibious ” attack, to borrow a word which has 
been used in connection with contemporary military 





* Address to the Institute of Metals on “‘ Co-operative 
Research in the Metals Industries,” ENGINEERING, vol. 
155, page 295 (1943). 





operations. For example, it may be necessary that 
there should be a field investigation to determine 
operating conditions more precisely and the performance 
required of the new equipment. At the same time, the 
possibility of making use of recent fundamental dis- 
coveries in electronics to meet those requirements may 
be explored in the laboratory, and the physicist working 
there will make known to his chemist colleague the 
direction in which the materials available to him must 
be improved. Except when the objective is very 
restricted, practically all research applied to meet 
industrial needs calls for team work, but this does not 
preclude attack on the problem by teams working from 
slightly different angles. Indeed, there does not seem 
to.be any ready means of replacing the spur which 
competition gives to technical progress. 

The rapid growth of scientific knowledge and much 
technical progress during the present century have been 
made possible only by the vastly improved measuring 
apparatus which has become part of the equipment of 
every modern laboratory. This gives to the ene 
ment Section of this Institution a special importance. 
Advances in those branches of electrical engineering 
which form the fields of interest of the other sections, 
as well as of the Institution generally, are accelerated 
by, if not dependent on, progress in our particular 
field. Instruments enable us to make correct estimates 
of things that are too large or too small, too intense 
or too feeble for our unaided sense organs to detect, and 
by so doing add to our knowledge of the physical world. 

Only after the first yore had been constructed by 
Hans Lippershey, of Mid , in 1608, did man 
begin to have any conception of the scale and nature 
of the universe outside his own earth. The range of 
vision was extended to the present limits in the other 
direction in 1932, when Knoll and Ruska, in Berlin, 
built the first electron microscope. As a result, con- 


tem man is beginning to understand the structure 
of the living cell and of viruses that endanger his 
own life. We should have had a very poor idea of the 


ordered atomic array in the majority of our solid 
materials if our suppositions from the outward shape 
of some had not been confirmed by the patterns photo- 
graphed by the X-ray diffraction camera. Again our 
quantitive knowledge of the internal structure of the 
atom commences with the beautiful piece of measure- 
ment that Millikan described to the British Association 
in 1912. He told how, by o ing the movements 
of an ionised droplet in an electric field, as it captured 
electrons one by one, he measured the latter exactly as 
electric charges. 

Not infrequently has the research worker to put 
aside his programme of experiments while he sets to 
work to devise means for increasing the acc of 
his observations or for making measurements which he 
had not anticipated at the outset. In 1910, a bio- 
chemist, 1, reached a critical stage of a research 
at which he had worked for some years. Before him 
were a few small crystals, but they were insufficient 
for their composition to be determined. He had either 
to start all over again, working on a much larger scale, 
or to devise some means of analysing the small sample 
he had available. He chose the latter alternative, and 
in doing so initiated microchemistry. Microchemistry 
was adopted by the Bell Telephone Laboratories as a 
tool for industrial research about 1930. The British 
Post Office Research Station recognised its value and 
followed suit in 1937. The peculiar nature of some 
of the problems arising in communication research has 
made necessary the development of many new tech- 
niques and apparatus. This one has its usefulness in 
the analysis of contacts and the identification of 
corrosion products, which, in turn, leads to improve- 
ments in the general design of electrical instruments. 

Often there would have been no ive develop- 
ment at all, had not the device for making essential 
observations appeared opportunely. The cathode-ray 
oscillograph owes its origin in 1897 as a practical 
laboratory tool to Braun. It dates, therefore, from 
the same period as the beginnings of the commercial 
development of radiotelegraphy. Originally, it was an 
intractable and little-used device, although the British 
Scientific Instrument Research Association did much 
to help to keep the need for, and possibilities of, such an 
instrument before a potential manufacturer. The per- 
fecting of the permanently-sealed low-voltage high- 
sensitivity gas-filled tube of moderate cost, about 15 
years ago, however, expanded the use of the cathode- 
ray oscillograph very rapidly, until now it is used in 
every laboratory where high-frequency measurements 
are made. It was pressed into service at the Radio 
Research Station for the investigation of the ionosphere 
about 1930. Without it, most of our fundamental 
knowledge concerning radio propagation could not 
have been obtained. Its real worth, however, has been 
in the field of research, as a means for measuring 
time intervals the duration of which is expressed in 
microseconds. The whole development of radar has 
been possible only by making use of what the cathode- 
ray oscillograph can do in this direction. 

(To be continued.) 




























































446 ENGINEERING, Dec. 8, 1944. 


mae ig acct DIRECT-REVERSING MARINE DIESEL ENGINE. 


Stxce the commencement of the war there has been MESSRS. MIRRLEES, BICKERTON AND DAY, LIMITED, STOCKPORT. 

an enormous increase in the number and variety of 
small vessels propelled by internal-combustion engines. 
Their duties range from high-speed torpedo attack to = = 
leisurely coastal patrol, and from ferrying huge mech- 
anised armies across the Channel to conveying single 
individuals a few hundred yards in harbour or estuary 
waters. Many different kinds of marine engine have 
found application in these different kinds of craft, and 
not all of them were available at the commencement of 
hostilities. One of the newer types of marine Diesel 
engine forms the subject of the present article. It has 
been brought into service during the last three years 
and is an adaptation by Messrs. Mirrlees, Bickerton 
and Day, Limited, Stockport, of their standard TL-type 
stationary engine. This has cylinders of 8} in. bore 
by 13} in. stroke, and an output of 40 h.p. to 60 h.p. 
per cylinder at speeds of 500 r.p.m. to 750 r.p.m. A 
general view of the engine, as adapted for marine use, 
is given in Fig. 1. It has six cylinders and de- 
velops 300 h.p. at 600 r.p.m. Fig. 2 is a side view 
of the same engine with some covers removed, and 
Fig. 3 shows the forward end. 

A two-to-one gearbox, which is clearly visible in 
Fig. 1, may be utilised in conjunction with this engine ; 
it provides an economical propeller speed of 300 r.p.m., 
and enables the engine to be mounted with its crank- 
shaft axis considerably higher than that of the propeller 
shaft. The reducing gear is mounted on under-girders 
bolted to the engine bed and these are readily secured 
to the bearers whether these be made of wood or of 
steel. The reduction gearbox incorporates a Michell- 
type bearing for taking the propeller thrust in both the 
ahead and astern directions. The connection between 
the engine flywheel and the gearbox is a large-diameter | 
pin-type coupling, which has rubber bushes mounted on 
self-lubricating bronze sleeves. Shown on the extreme 
right in Fig. 1 is a small pump, which, together with a | 
cooler and an “ Autoklean”’ strainer is provided for | 
gearbox lubrication. 

From Fig. 2, it will be seen that the engine has 
separate cylinders. An advantage of this form of 
construction is that a damaged cylinder can be replaced 
at relatively small cost ; also, removal of the cylinders 
for cleaning or overhaul is a simple matter. The com- 
bustion heads are of the Ricardo “ Comet ” type, and 
every cylinder is provided with its own fuel pump. 
Thermometers are fitted in the exhaust pipe opposite 
all six cylinders. The engine can be supplied with 
either a dry- or wet-sump system of lubrication, and 
the gear-wheel pump, which delivers oil under pressure 
by way of a manifold to the main, big-end, and small- 
end bearings, is provided with double valves in both 
the suction and delivery branches so that it will operate 
when the engine is running in either direction. Duplex 
filters are incorporated in both the lubricating oil and 
fuel services, and they are arranged so that either 
element can be changed or removed for cleaning while 
the other is in operation. A cooler is provided in the 
lubricating oil circuit, and there is a device for giving 
an alarm, or alternatively, for stopping the engine, if 
the lubricating oil supply should fail. 

Fig. 3 clearly shows the bilge and cooling-water 
pumps, which are driven at half engine-speed by means | 
of a slider-crank mechanism. The pumps are of the | 
simple ram type with large suction and delivery valves | 
and are fitted with air vessels. They are inter-con- 
nected so that, should the cooling-water pump break- " - 
down, the bilge pump can be used to maintain the cool- Fig. 2. 
ing-water supply. The bilge pump can also be used | 
for fire-fighting service, or for washing down the decks. the engine and controlling its speed. In both illustra- | raised by hand at the governor end in order to produce 
Though not shown in Fig. 3, a two-stage air com- | tions it is shown in the full-speed or full-fuel position ; | this tripping action. 
pressor can be supplied at the forward end of the engine | it is pulled down into an approximately horizontal| Except when the control lever e is in the “ stop 
for driving from the same crank as is employed to drive | position to shop the engine, and it is pushed beyond | position the reversing lever a is locked ; this prevents 
the pumps. | the vertical position to admit compressed air to the | it from being moved while the engine is still in motion 

The large hand-lever shown on the right of Fig. 3, | engine for starting. The means employed for operat-| The locking is accomplished by the vertical spring 
and at a in Fig. 4, occupies one of two extreme posi-| ing the starting-air valve f is clearly shown in Fig. 4. | loaded plunger shown at h in Fig. 4. This engages a 
tions and is moved from one to the other to reverse the |The ammount of fuel delivered by the fuel pumps is |hole in the boss of the arm 6 on the rocking shaft. 
direction of rotation of the engine. The movement of | controlled by moving the bar g to the right or left. This | Two such holes are provided, one for the ahead position 
the hand lever is communicated, in a manner clearly | bar is clearly visible in Fig. 2; its extreme left-hand | of the rocking shaft and the other for the astern 
shown by Fig. 4, to an arm 5 mounted on the end of a | position corresponds to zero fuel delivery and _ its position. The plunger A is disengaged from 6 by the 
rocking shaft which runs the whole length of the | extreme right-hand position corresponds to full fuel| downward movement of a further plunger i. ” The 
engine. The end of this shaft is visible in Fig. 3 and | delivery. The lever e does not restrict the movement of latter movement is occasioned by a cam k when lever + 
its purpose is made clear by Figs. 5 and 6, in which | the bar g in the direction of decreasing fuel supply, and | is brought into the “ stop” position. This cam and 
it is denoted by c. The camshaft d of the engine | consequently the governor (seen on the right in Fig. 2) | all the other details of the interlocking mechanism are 
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has two sets of cams, one for running ahead and | is able to cut down the fuel at any time. The lever sets shown in Fig. 3. 


the other for running astern. With the rocking | a limit in the other direction, however, as a cam which On the extreme end of the engine camshaft is a 
shaft c in the position indicated by Fig. 5, the first | is integral with it engages with a roller on the end of the | tachometer for showing the speed of the engine and the 
set of cams is operative, but with the shaft c moved | bar g and prevents the latter from moving more than a direction of rotation. Immediately behind this in 
to the position shown in Fig. 6, the second set of cams | predetermined amount towards the full-fuel, or right-| Fig. 3 can be seen the starting-air distributor. A 
is brought into use. Figs. 5 and 6 show the alternative hand, position. The normal method of stopping the | rotatable control sleeve within this distributor is con- 
cams for one of the fuel pumps, the arrangement being, | engine is to move g to the extreme left by pulling the | nected to the rocking shaft so as to ensure that the 
of course, repeated for the other five fuel pumps. | lever e down into an approximately horizontal position. | starting impulse will be in the direction for which the 
Similar cam and follower pairs are employed for the | In an emergency, however, the connection of g with | large hand-lever is set. The engine will start irrespec- 
air-inlet valves and for the exhaust valves. the governor may be tripped at the flywheel end of the | tive of the initial position of the cranks, and the air 

The small hand-lever shown to the left of the large | engine, and then g will be moved to the left under spring | receivers supplied with the engine are of sufficient 
hand-lever in Fig. 3, and also at ¢ in Fig. 4, is for starting | pressure. The link connecting g to the governor arm is! capacity for 50 starts to be made with one charge. 
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DIRECT-REVERSING MARINE DIESEL ENGINE. 


MESSRS. MIRRLEES, BICKERTON, AND DAY LIMITED, STOCKPORT. 
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VARIABLE-ORIFICE LADLES. 


THE nozzle illustrated in Figs. 1 to 4, on page 450, is 
known as the “ Bagnall-Bethel Patent Nozzle ” and has 
been developed by Messrs. Samuel Fox and Company, 
Limited, Stocksbridge Works, near Sheffield, after ex- 
tended trials in the firm’s steel-melting shops and in 
other plants of The United Steel Companies, Limited, in 
order to provide a means of securing a uniform teeming 
speed from the ladle to the ingot mould during the suc- 
cessive casting of a number of ingots. With many types 
of steel, particularly special alloy steels, the mainten- 
ance of a uniform teeming speed for each ingot has an 
ao bearing upon the quality of the ingots. 
When the ordinary nozzle having a fixed diameter is 
employed, as the head of steel in the ladle decreases and 
the steel itself cools there is considerable variation in 
the teeming time between the first and last ingot, 
so that it is not possible to obtain similar conditions 
with the individual ingots of the same pouring. Uniform 
pouring speed can be obtained by increasing the bore 
of the ladle nozzle as the level in the ladle decreases and 
attempts have been made to do this. These, however, 
have been only partially successful, owing to the com- 
plicated construction of the changing devices. It is 
claimed that the Bagnall-Bethel nozzle, owing to the 
simplicity of its construction and the ease with which 
the desired change can be made, removes the objections 
to the method and having been designed by practical 
men, meets the needs of the melting shop satisfactorily. 
It is stated, moreover, that the trials referred to above 
have given uniformly good results with various types 
of steel, from electrically-melted steel to open-hearth 
steel, and its testing in several different melting shops 
has shown that the individual idiosyncrasies of the 
operators do not affect the resultg. 

The nozzle is manufactured in two forms, the first 
of which, known as the single secondary nozzle, is shown 
in Figs. 1 and 2, the second, or multi-nozzle, being 
illustrated in Figs. 3 and 4. Referring to Fig. 1, which 
gives a section of a single secondary nozzle suitable for 
a 15-ton ladle, it will be seen that the primary refractory 
nozzle a is of more or less normal type embedded in the 
rammed refractory on the bottom of the ladle; its 
lower projecting end is, however, rounded off. The 
normal stopper rod is indicated at b, and the secondary 
nozzle at c. The secondary nozzle is of refractory 
material and is recessed to suit the projecting end of 
the primary nozzle. It is carried in a metal box d, 
which is secured by a bayonet-type fastening to a 
plate e permanently bolted to the bottom of the ladle. 
The construction of the nozzle box and the plate is 
perhaps more clearly seen in Fig. 2. The nozzle box 
18 formed with three lugs, the under edges of which are 
tapered. The plate has three projecting lugs with a 
converse taper. The principle is similar to that of a 
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hose coupling or other interrupted-thread device, 
and on inserting the nozzle box in the plate and giving it 
a partial turn, the nozzle c is wedged against the nozzle a 
and a tight joint is made. The orifices of the two 
nozzles are co-axial and form a continuous , but 
that of the secondary nozzle is of smaller bore than that 
of the primary nozzle. 

In practice, the first ingots are teemed with the 
secondary nozzle in place, but when it becomes desir- 
able, for the reasons already stated, that a freer flow 
should be obtained for the following ingots, the second- 
ary nozzle is removed by giving it a quick partial turn 
with a spanner and carrying it out of the way, as shown 
in Fig. 2. This operation needs only two or three seconds 
to effect and the remaining ingots can then be teemed 
through the larger orifice of the primary nozzle. It 
will be evident that this method of use provides only 
two sizes of orifice and it may well be that the particular 
teeming operation renders it desirable for the change to 
be made in a greater number of steps. This requirement 
is met by having a number of secondary nozzles with 
orifices of different bore. The primary nozzle and the 
nozzle box plate are not changed. In the teeming 
operation the secondary nozzle having the smallest 
bore is used first and, after the first few ingots have 
been cast, it is removed and replaced by one with a 
slightly larger bore, and so on until the final stage of 
teeming is reached, which can be done either through 
the last nozzle fitted or through the primary nozzle. 

Little time is lost in changing the secondary nozzles 
but, naturally, they have to be kept handy in the pit. a 
condition which may not be convenient in all circum- 
stances. The adoption of the second type, or multi- 
nozzle, removes even this slight disadvantage. As 
will be seen in Fig. 3, which shows a nozzle for a 15- 
ton ladle, the primary nozzle a, stopper rod 6, and 
nozzle box plate e are the same as before. The secondary 
nozzles c, and their boxes d are, however, a little differ- 
ent. The nozzles have concave tops and convex 
bottoms and nest one into the other as shown; the 
nozzle boxes are given the necessary partial turns to 
lock one nozzle against the other by means of a tomm 
bar. The bayonet device is exactly the same in both 
cases, as will be evident from a comparison of Fig. 4 
with Fig. 2. The plate f, seen in the bottom nozzle 
box of Fig. 3, is merely to afford some protection to 
the projecting end of the bottom nozzle ; it is not shown 
in Fig. 4 and does not affect the operation of the nozzles. 
To give some idea of the changes provided by the 
multi-nozzle types, it may be stated that the primary 
nozzle could be, say, of 1} in. bore; the secondary 
nozzles below it being successively 1} in., 1 in., and 
% in. bore. The teeming is commenced with all three 
secondary nozzles in place and when the desired number 
of ingots has been filled, the bottom nozzle is removed in 
a few seconds by a tommy bar and the next larger bore 
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is available. A further series of ingots is teemed 
with this and, in due course, it also is removed, the 
sequence being followed until the teeming is completed 
by using the primary nozzle. In this way an orifice 
exactly suited to the level and temperature of the metal 
in the ladle is provided and a reasonably uniform rate 
of teeming is secured. 

This point may be illustrated by citing one case 
from a large number of trials. The pit contained 
10 moulds for 42 cwt. ingots. The time taken for the 
poured metal to rise 1 ft. in the mould was, for the 
first mould, 28-2 seconds, for the second mould 30-9 
seconds, and for the third mould 32-6 seconds, a 
secondary nozzle of j in. bore being used. The slow- 
ing of the teeming rate is shown by these figures, 
and after the third mould had been teemed, the { in. 
nozzle was changed for one of 1} in. bore. The teeming 
rates per foot rise in the fourth to the eighth mould 
inclusive were, 22-9 seconds, 24-8 seconds, 25-6 
seconds, 27-4 seconds and 30-9 seconds, respectively. 
This Jast figure was considered too long and the nozzle 
was accordingly again changed, this time from 1} in. 
to 1} in. bore. As a result of this change the teeming 
rate for the ninth mould fell to 22-5 seconds per foot 
rise, while for the tenth mould it increased slightly to 
24-5 seconds, that is, the rate was actually less in the 
case of the tenth mould than it was for the firt. Had the 
original orifice been retained for all 10 moulds it is clear, 
from the rapid increase in the time required to pour 
each of the first three moulds, that the teeming time 
for the last few ingots would have been very long. 
There is minimum loss of time in nozzle changing 
and the arrangement of the bayonet joints ensures 
that, although each nozzle makes a tight joint with 
the one above it, no sticking or mechanical diffi- 
culties arise to impede the routine of steady teeming. 
It is stated that the installation of the bagnall-Bethel 
nozzle involves no great expense and that ladles which 
have been fitted with it can be used in the ordinary 
way without the special nozzles when so required. The 
nozzle boxes are simple, and suited to the ro 
usage of the melting shop. It is also stated that 
refractory nozzles themselves are simple in = and 
inexpensive to produce; they offer no additional 
difficulties to the manufacturer of ladle nozzles of con- 
ventional design. 
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REPLACEMENT OF RAILWAY BRIDGES IN SPAIN.—A 
series of articles by Alberto Viader Mufioz, in Revista de 
Obras Publicas of Madrid, describes an extensive pro 
gramme of bridge replacement and reconstruction which 
has been carried out in connection with the modernisation 
of the former Andalusian Railway. ‘The first article of 
the series is contained in No. 2755 of the above-mentioned 
publication, dated Septembe1, 1944 
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PREVENTION OF INDUSTRIAL 
DERMATITIS. 


THE incidence of industrial dermatitis, particularly 
of the forms caused by cutting oils and by used 
for degreasing operations, threatened at one time to 
become sufficiently high in many war factories to create 
® serious situation. The increase was not primarily due 
to any material differences in the two oils mentioned 
from those previously used, but to a variety of 
other causes, chief of which were the introduction of 
new processes and a great increase in the number of 
inexperienced workers, many of whom, not realising 
the risk they ran, neglected the regular use of such 
preventive measures as had been provided. Other 
causes were the difficulty of selecting personnel for 
hazardous jobs and inadequate facilities for the proper 
cleansing of the skin. The matter gave such concern 
to Messrs. Blackburn Aircraft, Limited, Brough, East 
Yorks, that an investigation to find a preventive was 
carried out in the firm’s works by its Medical Officer, 
Dr. M. Howard Mummery, M.R.C.S., L.R.C.P. This 
resulted in the production of a cleansing medium 
which has pro very successful. In one aircraft 
works, for example, the number of cases of dermatitis 
was as high as 12-5 per cent. of the total personnel 
in 1942; during 1943, this figure was reduced to 
5-5 per cent., and for the first nine months of this 
year to only 0-25 per cent. With a view to the reduc- 
tion of industrial dermatitis generally some notes on 
the practice of Messrs. Blackburn Aircraft, Limited, 
are given below. 

Dr. Mummery started his investigations from a 
reference in the British Medical Journal to the use of 
neutral sulphonated castor oil in a wetting agent as a 
substitute for soap for cleansing after work, and 
starting from this, with the assistance of pharma- 
ceutical suppliers, and using a number of ingredients, 
finally produced a mixture which satisfied all tests. 
It may be noted here that the cleanser is not applied 
before work, as is the case with barrier creams. The 
cleanser, which is in the form of an emulsion, is distri- 
buted to the departments concerned in gallon tins or 
bottles, from which smaller tins, with the lid pierced 
on ——— sides with two }-in. holes, are filled and 
distributed to each wash-place. Simple directions are 
prominently displayed, these consisting of an instruc- 
tion to moisten the hands in cold or hot water, and, 
while they are still wet, to pour a tablespoonful of the 
cleanser into one palm and rub it well into both hands 
and forearms. It is then rinsed off in cold water and 
takes with it all dirt and oil. The skin is left clean 
and supple, both after long use of cutting oil or dirty 
engine grease and after immersion in paraffin. Its 
use has entirely eliminated the objection of operators 
engaged on capstan lathes, automatic machines, etc., 
to working with brown cutting oils and, apart from 
relieving troublesome physical complaints, the decrease 
in lost time through their incidence has been notable. 

More recent tests have shown the cleanser to be 
equally useful in other types of work involving the use 
of chemical agents which remove the normal sebaceous 
matter of the skin and give rise to a dry fissured 
dermatitis, a condition very prone to secondary 
infection. Its use has also been extended to the stores, 
where the handling and cleaning of rust-proofed’ and 

bar and sheet metal had formerly proved a 
frequent source of skin trouble. A job often encoun- 
tered in aircraft works is the finishing of plaster casts 
used in making dies for sheet-metal work. This has 
been found to cause a form of dermatitis due to the 
constant abrasion involved, and here again, the hand 
cleanser has been found effective in eliminating the 
trouble. The advantage has perhaps been most 
notable, however, in dealing with cases due to paraffin, 
these having previously proved most difficult to 
deal with; paraffin dermatitis has practically dis- 

peared where the new cleanser has been in use. 

rs. Blackburn Aircraft are, of course, not interested 

in the sale of the cleanser, but, for the information of 

firms who may wish to try it, have informed us that 

it is marke at present by Messrs. Reynolds and 
Branson, Limited, 13, Briggate, Leeds, 1. 





THe LaTe Mr. H. A. Davies.—We note with regret 
the sudden death of Mr. Harry A. Davies, J.P., which 
occurred at his home in Squires-walk, Wednesbury, 
Staffordshire, on November 25. Mr. Davies, who was 
in his 7ist year, was general manager and director of 
The Patent Shaft and Axletree Company, Limited, Wed- 
nesbury. He was a member of the West Midlands Joint 
Electricity Board, a member of the Council and Executive 
Committee of the British Iron and Steel Federation and a 
director of British Basic Slag, Limited. In 1937, Mr. 


Davies completed 50 years’ service with The Patent 
Shaft and Axletree Company and, in that year, his name 
was added to the roll of honorary freemen of the Borough 


INSTITUTION ELECTIONS. 


InstrTuTION oF Crvm. ENGINEERS. 

Associate Member to Member.—Duncan Law Ander- 
son, C.B.E., High Wycombe ; William Henry Bundock, 
M.Sc. (Bristol), Buenos Aires, Argentina ; Denys Eimer 
Coles, Reading; Sidney Alec Findlay, London, E.3 ; 
James Robertson Finniecome, M.Eng. (Ziirich), Man- 
chester; Reginald John Fisher, Leamington A. od. 
Malcolm Alexander Henry, Neath, Glamorgan ; ur 
John Whyte McIntosh, B.Sc. (St. Andrews), Aberdeen ; 
William Edward Rollo, B.Sc. (St. Andrews), Abadan, 
Iran; Spencer Gray Scoular, B.E. (N.Z.), Dunedin, 
N.Z. 

AssociaTION oF ConsULTING ENGINEERS. 

Member.—Thomas Hulme Aspey, M.Sc. (Manch.), 
A.M.Inst.C.E.; Frederick Oscar Kirby, M.Sc., 
M.Inst.C.E., M.Inst.T., F.San.I., M.Inst.W.E., M.T.P.L.; 
Frederick William Scott, B.A., M.Eng., M.Inst.C.E., 
M.Am.Soc.C.E.; John France Wilson, A.M.Inst.C.E. 


InstrruTiIon oF ELecrricaL ENGINEERS. 


Graduate to Associate Member.—Jack Blakeborough 
Parkinson, Manchester; Robert James Parsons, San- 








derstead, Surrey; James Thomas B. Pausey, B. 
Wallasey; Rowland Henry Redmill, Farnboro 
Hants ; Lieut. William James Reynolds, R.E. ; William 
Thomas C. Roden, Birmingham; Albert Roxburgh, 
London, N.W.10; Edmund George Rushton, Wolver- 
hampton ; Lawrence Ellis Salter, B.Sc. (Eng.), Hilling- 
don, Middx.; William John Scott, Farn 
Hants; Desmond Jack Skoubridge, B.Sc. (Eng.), 
Sidcup, Kent ; Alexander Henry Slade, Ilford; Edgar 
Smith, B.Sc., Sale; Geoffrey Smith, B.Se. ( an 
Loughborough; Gilbert Smith, B.Se., Wi 
Staffs; Andrew Howarth Spaven, Galashiels; Vincent 
Leslie Spencer, Manchester ; Edward Charles Staddon, 
Greenford, Middx.; Thomas Frederick Suttie, B.Sc. 
(Eng.), Johannesburg, Transvaal, S. Africa; Henry 
Telfer, Liverpool; Ivor Lewis Thomas, B.Se., Farn- 
borough, Hants; Richard Walter Towers, Datchet, 
Bucks; Henry Lowe Wadeson, York; Dennis Ford 
Walker, B.Sc. (Eng.), Colombo, Ceylon ; Philip Hulme 
Walker, B.Se. (Eng.),. Droitwich; Henry Walton, 
York ; Kenneth Martin Ward, M.A., Welwyn, Herts ; 
George Frederick Waugh, Wembley, Middx. 

Student to Associate Member—Sun-Man Wong, 
Manchester. 
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The Electrician Annual Tables of Electricity Undertakings, 
1944-1945. Edited by Basm H. Trirp. London: 
Ernest Benn Limited, Bouverie House, 154-160, Fleet- 
street, E.C.4. [Price 12s. 6d.} 

Copper Development Association. C.D.A. Publication No. 
39. Copper and Copper Alloy Springs. Offices of the 
Association, 9, Bilton-road, Rugby. ([(Free.) 

The University, Sheffield. Department of Glass Technology. 
Experimental Researches and Reports. Volume XXV. 
1942. Sheffield: The Department of Glass Techno- 
logy, The University. [Price 21s.] 

Stores Control. By W. NeELson Wricer. London: 
Richard Madley, Limited, 54, Grafton-way, W.1. 
[Price 2s. net.) 

Manchester Association of Engineers. Transactions. 
Session 1943-44. Edited by J. Bowron, Assistant 
Secretary. Offices of the Association, St. John Street 
Chambers, Deansgate, Manchester, 3. 

4 Complete Course in Elementary Acrodynamics, with 
Experiments and Examples. By Dr. N. A. V. Prercy. 
The English Universities Press Limited, St. Hugh’s 
School, Bickley, Kent. [Price 21s. net.) 

Department of Scientific and Industrial Research. Index 
to the Literature of Food Investigation. Volume 15. 
No. 2. September, 1943. Compiled by Acnes E. 
GLENNIE. London: H.M. Stationery Office. [Price 
4s. 6d. net.) 

The Indian Forest Research Institute, Dehra Dun, India. 
Indian Forest Records, 1944. Utilisation. New Series. 
Suitability and Selection of Timbers for Different Uses. 
PartsIand II. By V. D. Lowaye. Dehra Dun, U.P., 
India: The Utilisation Officer, The Forest Research 
Institute. London: The Publications Officer, India 
House, Aldwych, W.C.2. [Price 6 annas or 7d. per 
part ) 

Ministry of Labour and National Service. Annual Report 
of the Chief Inspector of Factories for the Year 1943. 
London: H.M. Stationery Office. [Price 1s. net.] 

Ministry of Health. Ministry of Works. Housing Manual, 
1944. Technical Appendices, C to L. London: H.M. 
Stationery Office. [Price 1s. 6d. net.) 

New Montreal Central Station, Canadian National Rail- 
ways. Effective Use of a Hillside Site has Provided a 
Three-Level Station to Accommodate Heavy Passenger 
Trafics, with Possibilities of Extensive Commercial 
Development Above. London: “ The Railway Gazette” 
Offices, 33, Tothill-street, Westminster, S.W.1. [Price 


PERSONAL. 


Tue EARL or HAREwoOop, K.G., G.C.V.O., D.S.0., hag 
been elected Chancellor of the University of Sheffield in 
succession to the Marquis oF CREWE, K.G., who hag 
relinquished the position owing to advancing years, 
Str HENRY STEPHENSON, D.S.O., D.L., LL.D., and Sm 
SAMUEL Osporn, LL.D., were re-elected Pro-Chancellors 
and Dr. W. M. Grapons, 0.B.E., and Dr. A. W. Pickanrp- 
CAMBRIDGE, M.A., a former Vice-Chancellor were elected 
to the University Court. 


Sm Lzeonarp Pearce, C.B.E., D.Sc., M.Inst.C.k., 
M.I.Mech.E., M.I.E.E., Engineer-in-Chief of the London 
Power Company, Limited, has been elected an honorary 
meynber of the American Society of Mechanical Engineers. 


Sm Amos L. Ayre, K.B.E., M.1I.N.A., is being released 
by the Admiralty from his post as Director of Merchant 
Shipbuilding in order that he may resume his duties as 
chairman of The Shipbuilding Conference. Mr. W. 
McARTHUR Morison, M.I.N.A., Deputy Director of 


Merchant Shipbuilding, is succeeding Sir Amos as 
Director. 
Dorman, Lone aND OomMPpaNY, LIMITED, Middles- 


brough, inform us that five of their senior officials have 
been appointed special directors. These comprise, Mr. 
D. R. Brooks, M.I.Min.E., chief agent in charge of the 
Company’s Durham collieries; Mr. R. A. HACKING, 
M.Sc., controller of production; Mr. E. T. Jupek, M.A. 
(Cantab.), chief technical engineer’; Mr. A. MacLEop, 
commercial manager; and Mr. J. A. MILLAR, treasurer. 


Mr. D. A. OLrver, M.Sc., F.Inst.P., research director 
of William Jessop and Sons, Limited, and J. J. Saville 
and Company, Limited, Sheffield, while continuing in this 
position, has now been appointed director of research of 
the Birmingham Small Arms Group, of which Messrs. 
Jessop and Saville form part. The B.S.A. Group research 
activities are to be considerably expanded. Dr. A. J. 
BRADLEY, M.A., F.R.S., late of the Cavendish Laboratory, 
Cambridge, and Mr. P. H. LAwReNcE, B.Sc., late of the 
Ministry of Aircraft Production, have joined the research 
staff. Mr. H. W. Prnper, Assoc.Met., F.R.1.C., who 
has been responsible for metallugical research under Mr. 
Oliver for several years, has been made head of technical 
sales in the Jessop-Saville organisation. 


Sm Maurice Denny, Br., C.B.E., has accepted an 
invitation to become President of the West of Scotland 
Branch of the Institute of Welding in succession to Sim 
James Lrrucow, Br., M.C., D.L., the first President of 
the Branch, who has resigned. 


Mr. F. H. Rem, B.Sc. (Eng.), Wh.Ex., M.I.Mech.E.., 
M.1.Mar.E., has been appointed Principal of the South 
East London Technical Institute, Lewisham-way, 8.E.4. 
Mr. Reid has been head of the Technical College, Sunder- 
land, since January, 1939, and hopes to take up his new 
duties by March 31, 1945. 


Mr. J. S. Hicurretp has been nominated to represent 
the Council of the Institution of Electrical Engineers on 
the Council of the Cornish Engines Preservation Society. 
The Council of the Institution of Electrical Engineers 
have also nominated Mr. R. A. S. Tuwarres and Mr. 
WILFRED WILpE to serve as observer-members on the 
executive committee of the National Smoke Abatement 
Society. 


Mr. W. J. Tuomas, chief docks manager to the Great 
Western Railway, is retiring at the end of the present 
year. His principal assistant, Mr. L. E. Forp, is to 
succeed him as chief docks manager, as from January 1, 
1945. 


Mr. J. MorGan, formerly service engineer, in West 
Lancashire, of J. H. Fenner and Company, Limited, 
power transmission engineers, Heckmondwike, Yorkshire, 
has now been appointed manager of the Newcastle 
branch of the firm and will cover Northumberland and 
Durham. 


Messrs. Davip Brown AND Sons (HUDDERSFIELD) 
Liwrrep, have acquired control of the share capital of 
Messrs. MurR MACHINE TOOLS, LimITED, Manchester. 


Mr. N. B. Peck, direct factory representative of the 
Heald Machine Company, Worcester, Massachusetts. 
U.S.A., has now been appointed European manager. 


A new company, the MonK HEATING AND VENTILATING 
Company, has been formed to take over the activities of 
the ventilation department of the STAFFORDSHIRE STEEL 
CoNnsTRUCTION COMPANY, LIMITED, and a combined 
technical staff will deal with all heating and ventilating 
problems. 





THe GAUGE AND TOOL MAKERS’ ASSOCIATION.—The 
annual general meeting of the Gauge and Tool Makers’ 
Association will be held at 2.30 p.m., on Thursday, 
December 14, at the Savoy Hotel, Strand, London, 
W.C.2. The meeting will be preceded by a trade luncheon 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Shipbuilding.—Claiming that building records 
in Liberty ships redounded greatly to our credit, Sir Wm. 
Darling states that costs here were only 231. per ton, 
against 391. per ton in the United States. In addition, 
the respective man-hours per ship were 340,000 against 
457,000. Monetary values differ in both countries, but 
the man-hours experience is impressive. United States 
builders, however, were employing probably a far higher 
proportion of “ green ” labour, and operating an entirely 
novel and untried system of pre-fabrication on an 
immense scale under conditions of unprecedented 
pressure. . . 

Scottish Hydro-Electric Schemes.—The controversy 
between Scottish local authorities and the Board con- 
tinues unabated, and pressure of public opinion may 
force the Board to take the Scottish public further into 
its confidence by explaining its reasons for the recent 
decisions to press forward with the production and sale 
of power to external users in contradistinction to 
developing the “‘ Highlands ” aspect of the scheme—that 
is, the provision of electricity to rural users and the 
attraction of new industries to those parts of the High- 
lands which stand so much in need of revival. Strong 
support is accumulating for the point of view of the 
local authorities. 


Scottish Steel.—The depression in steelmaking which 
has characterised many departments in the West of Scot- 
land has been partially relieved by new orders for shell 
steel, as well as by the reopening of contracts for other 
war purposes. Sheetmakers are still the busiest group, 
and an increasing demand for the lighter gauges (No. 14 
and under) is the most striking feature of the past week. 
The sources of the current demand are well diversified. 
On the other hand, the customary pressure for light 
angles, T’s, and other descriptions of light re-rolled 
products has diminished appreciably following the com- 
pletion of a number of Government contracts, and 
delivery dates are now considerably shorter. 

Scottish Coal.—The output of opencast coal has fallen 
disappointingly. Weather has slowed up production on 
most sites throughout the East and West Country. 
Whereas the Ministry regulations allow Scottish domestic 
users 6§ cwt. a month, the actual supply position only 
permite merchants to give registered consumers 3% cwt. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The promised removal of steel from 
the Lend-Lease list encourages the hope of early restora- 
tion of some export trade. Other cheering features in 
the iron and allied industries are the release of substantial 
orders for sheets and the prospect of extensive contracts 
for railway-wagon builders. The supply of some descrip- 
tions of steel is in excess of requirements, but the hope is 
expressed that the turn of the year will see the restoration 
of a reasonable demand for most steel products. The 
total tonnage of pig iron passing into use is on a slightly 
increased scale and as stocks are low, an inconvenient 
shortage might speedily follow a further increase in 
consumption. 

Foundry and Basic Iron.—Some change for the better 
at the light-casting works is reported, but a greater flow 
of orders is needed to restore the normal activity of the 
plant. Foundry owners are readily obtaining licensed 
supplies of pig, largely from other producing centres. 
The output of Tees-side brands is still irregular and light. 
Basic blast-furnaces are running smoothly and are likely 
to be able to deal satisfactorily with any additional claims 
made for iron for the local steel-producing plants. 


Hematite, Low-Phosphorus and Refined Iron.—Careful 
allocation of the available tonnage of hematite is still 
necessary to enable regular deliveries to consumers 
engaged on essential work to be maintained. Outputs 
of low-phosphorus and refined irons are steadily absorbed 
by the requirements of the engineering foundries. 


Manufactured Iron and Steel.—Semi-finished iron con- 
tinues in ample supply, and producers of several descrip- 
tions of finished iron could deal with more work than they 
have in hand, but the output of steel semies is passing 
promptly into use. Re-rollers are still pressing per- 
sistently for maximum supplies of billets, blooms and 
bars to enable them to run the mills so as to produce 
sufficient tonnage to meet their contract obligations. 
Black and galvanised sheets are in strong demand, but 
manufacturers are well sold over the next few months and 
are not anxious to undertake further commitments. 
Specifications for light sections are on a satisfactory scale, 
but makers of heavy joistg would welcome the oppor- 
tunity to turn out more work ; plate producers can under- 
take the early delivery of new purchases. Colliery-main- 
tenance material is extensively specified, while rails, 
chairs and other railway requisites are in continuous 
demand. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Some departments of the steel and 
engineering works have received an accession of orders 
and are busily employed again ; other sections continue 
to experience a lull. Basic-steel departments are still 
very busy, and there is moderate activity in the Siemens 
acid-steel departments. Electric-melting furnaces and 
coke-fired crucible steel furnaces are on short time in 
several works, and in hot- and cold-rolled strip there is a 
lull in the demand. A strange situation has arisen since 
the Ministry of Supply permitted the use of some materials 
for the manufacture of products for the home market. 
The manufacture has been completed in many instances, 
but permission has not been given for the sale of the 
products to retailers. There is still a strong desire on 
the part of manufacturers to use their spare capacity 
and materials for re-establishing export connections, but 
in the absence of permission to do so it has been necessary 
to refuse a good deal of prospective business. 

South Yorkshire Coal Trades.—More coal is coming 
forward as a result of the urgent appeals to mineworkers 
made by their leaders, and there is every indication that 
there will be a progressive improvement in outputs. It 
is proposed to extend considerably the area of the 
outcrop workings at Wentworth where the Barnsley 
seam outcrop has yielded excellent coal in large quan- 
tities. Outcrop coal is being directed continually to the 
seam and house-coal markets; without it there would 
be difficulty in keeping pace even with priority require- 
ments, Coking coal is in fairly good supply and the 
make of coke is satisfying all works requirements and a 
proportion of the demands of the domestic market. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—The unsatisfactory state of 
the export trade has given rise to a great deal of concern 
in South Wales. For some time past, owing to the over- 
riding importance of the war industries and the public- 
utility undertakings, who have been absorbing between 
them the bulk of collieries’ current productions, almost 
the only deliveries abroad that have been made have 
been those under Government direction. These have 
been to the special priority users in France and the 
Mediterranean. Apart from these, the necessary export 
licences have been very difficult to secure and as a conse- 
quence local shippers, in order to keep in touch with 
their neutral customers, have been compelled to offer 
them coals from other sources, notably South Africa. 
American coals have been able to enter some European 
markets and while, after the war, South Wales should 
be able to recover these markets, doubts have been 
expressed as to the future position. There has been a 
sustained home inquiry, but salesmen have found great 
difficulty in handling anything but the highest priority 
business. As a rule, colliery order books were well filled 
ahead with orders from the essential customers and there 
seems little likelihood of any easing in the present 
position for some time ahead. The large descriptions 
attracted a steady demand and were not easy to arrange, 
with the result that the tone was firm. Strong conditions 
ruled for the sized and bituminous smalls, which were in 
keen demand but were extremely scarce. The better 
quality dry steams were well sold forward and were steady, 
but some of the inferiors were available. 


Swansea Steel Sheet Industry.—The weekly report 
issued by the Incorporated Swansea Exchange states 
that last week the market for tin-plates and their substi- 
tutes was again more active as home consumers were 
placing their requirements for delivery during the first 
quarter of 1945. Export business continued to be very 
restricted and only small quantities were sold for ship- 
ment abroad. Steel sheets continued in good demand, 
and the order books of manufacturers were well filled. 
The demand for the heavier and better qualities of iron 
and steel scrap improved, but other qualities were slow 
of sale. The prices of iron and steel products and of 
non-ferrous metals are as follows :—Standard-quality 
coke tin-plates, per box of 108 Ib., containing 112 sheets, 
measuring 20 in. by 14 in., 29s. 9d., f.o.r., for home 
consumption and 30s. 9d., f.o.b., for export. Tin-plates 
carrying heavier coatings of tin, 30s. and 30s. 44d. per 
box, f.o.r., for home consumption. Unassorted tin-plate 
base uncoated plates, 25s. 9d. per box, f.o.r., at makers’ 
works. Galvanised corrugated steel sheets, No. 24 gauge, 
in bundles, 261. 2s. 6d., and steel-sheet and tir-plate 
bars, 12/7. 2s. 6d., all per ton, delivered. Welsh hematite 
pig-iron, 61. 14s., and Welsh basic pig-iron, 61. 0s. 6d., 
both per ton and both subject to a rebate of 5s. The 
distribution of supplies of tin is controlled and the price 
of the metal is 3001. a ton. The maximum price of fire- 
refined copper (containing not less than 99-2 per cent. 
of the metal). is 607. 10s. a ton, and that of high-conduc- 
tivity electrolytic copper, 621. a ton. The official maxi- 
mum price @f good soft pig-lead is 25. a ton and that of 
spelter 261. 10s. a ton. 








NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Saturday, December.9, 2.15 p.m., Royal Pavi- 
lion, Brighton. Jointly with InstrruTION or CriviIL ENGI- 
NEERS (Southern Association). “ Welding,” by Mr. W. C. 
Brodie. Film: “ Liberty Ships in U.S.A.” Western 
Branch: Saturday. December 9, 2.30 p.m., Merchant 
Venturers’ College, Bristol. Address: “A Bi-Cable 
Aerial Ropeway,” by Mr. A. E. Higgs. Yorkshire Branch: 
Saturday, December 9, 2.30 p.m., Royal Victoria Hotel, 
Sheffield. ‘“ Fabricated Construction and Machine De- 
sign,” by Mr. F. Koenigsberger. General Meeting: Fri- 
day, December 15, 5.30 p.m., St. James’s Park, 8.W.1. 
“ Design of Class 1 Pressure Vessels,” by Mr. E. J. Heeley. 
“ Stress in Class 1 Pressure Vessels,” by Dr. 8. F. Dorey. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, December 9, 2.15 p.m., 2, Savoy-hill, W.C.2. 
“* P.V.C.’ in Practice,” by Mr. P. H. Barton. 

JUNIOR INSTITUTION OF ENGINEERS.—Saturday, De- 
cember 9, 2.30 p.m., 39, Victoria-street, S.W.1. Presi- 
dential Address by Maj.-Gen. K. C. Appleyard. Friday, 
December 15, 6.30 p.m. “ Modern Reinforced-Concrete 
Theories,” by Mr. C. E. Reynolds. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Bristol Branch : 
Saturday, December 9, 3 p.m., Grand Hotel, Bristol. 
“ Moulding Sands and Casting Defects,” by Mr. G. W. 
Nicholls. Lincoln Section : Saturday, December 9, 3 p.m., 
Technical College, Lincoln. ‘“ Jobbing Iron Foundries,” 
by Mr. A. E. M. Smith. Scottish Branch: Saturday, 
December 9, 3 p.m., Royal Technical College, Glasgow. 
“ Ratefixing in Aero-Engine Foundries,” by Mr. J. 
Colville. W.R. of Yorkshire Branch: Saturday, Decem- 
ber 9, 6.30 p.m., Technical College, Bradford. “ Liquid- 
Metal Temperatures in Cast Iron,” by Mr. R. C. Tucker. 

INSTITUTE OF Economic ENGINEERING.—Sunday, 
December 10, 2.30 p.m., Waldorf Hotel, W.C.2. “‘ Rate- 
fixing,” by Mr. P. J Sturges. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, December 10, 3 p.m., 12, 
Hobart-place, S.W.1. ‘“ General Observation,” by Prof. 
A.M. Low. Derby Centre : Monday, December 11,7 p.m., 
School of Arts, Green-lane, Derby. “‘ Improvements in 
Lighting of Automobiles,” by Mr. W. Lund. 

INSTITUTION OF CIVIL ENGINEERS.—Northern Ireland 
Association: Monday, December 11, 6.15 p.m., Queen’s 
University, Belfast. Film: “ Alcan Highway.” Edin- 
burgh Association: Wednesday, December 13, 6 p.m., 
North British Station Hotel, Edinburgh. “ Constructional 
Work Difficulties,” by Dr. Oscar Faber. Birmingham 
Association ; Thursday, December 14, 6 p.m., James Watt 
Memorial Institute, Birmingham. “ Design of Airfields,” 
by Mr. A. Goode. 

INSTITUTION OF ELECTRICAL ENGINEERS.— North-Eastern 
Centre: Monday, December i1, 6.15 p.m., Neville Hall, 
Newcastle-on-Tyne. “ Restriking Voltage and Circuit- 
Breaker Selection,” by Mr. J. A. Harle and Mr. R. W. 
Wild. Scottish Centre: Tuesday, December 12, 6.15 p.m., 
Royal Technical College, Glasgow. ‘“‘ Domestic Electric 
Appliances,” by Mr. W.N. C. Clinch and Mr. F. Lynn. 
Also on Wednesday, December 13, 6 p.m., Heriot-Watt 
College, Edinburgh. Transmission Section: Wednesday, 
December 13, 5.30 p.m., Victoria-embankment, W.C.2. 
“‘ Valuation of Transformer Losses,” by Mr. W. Szwander. 
Installations Section : Thursday, December 14, 5.30 p.m., 
Victoria-embankment, W.C.2. “Industrial Electrical 
Maintenance,” by Mr. J. Nicol. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
December 12, 2.30 p.m., Geological Society, Burlington 
House, W.1. Jointly with CHEMICAL ENGINEERING 
Group. ‘“ Waste Wood as Fuel,” by Mr. N. C. Jones. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Decem- 
ber 12, 5.30 p.m., 85, The Minories, E.C.3. “‘ Ship Form 
Fundamentals,” by Dr. F. H. Todd. 

INSTITUTE OF FUEL.—Wednesday, December 13, 2.30 
p.m., Institution of Mechanical Engineers, St. James’s 
Park, S.W.1. “‘ Insulation of Buildings,” by Mr. N. S. 
Billington. Midland Section: Wednesday, December 13, 
2.30 p.m., James Watt Institute, Birmingham. Address 
by Mr. L. F. Jeffrey. Hast Midland Section: Thursday, 
December 14, 3 p.m., Gas Dept., Parliament-street, 
Nottingham. “ Utilisation of Steam,” by Mr. A. Milnes. 
Yorkshire Section: Thursday, December 14, 3 p.m., 
University, Leeds. ‘Coal Tar and Products as Fuel,” 
by Mr. D. W. Milner and Mr. E. B. Davies. 

NEWCOMEN Socrery.—Wednesday, December 13, 
3 p.m., Grand Hotel, Birmingham. “ Blast Furnace 
Construction and Costs in 1740,” by Mr. H. G. Baker. 
“ A Colliery’s Stocktaking of 1784,” by Capt. E. W. Swan. 

DresEL ENGINE USERS ASSOCIATION.— Thursday, 
December 14, 2.30 p.m., Caxton Hall, 8.W.1. Annual 
Report on Working Costs, 1942-43. 

IRON AND STEEL INsTITUTE.—Thursday, December 14, 
7 p.m., Technical College, Dudley. “ Side-Blown Con- 
verter Plants,” by Mr. P. C. Fassotte. 
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ELECTRIC WIRING SYSTEM FOR 
AIRCRAFT. 


THE electric wiring system of a modern aeroplane is 
extensive and elaborate and, as the use of appliances 
requiring a supply of electric power has increased, has 
become in many cases very complicated. It is quite 
usual for additional instruments or apparatus to be 
added after a prototype machine has been designed 
and built and this procedure may well add to the 
complexity of the original wiring lay-out. It is stated 
by the Society of British Aircraft Constructors, Limited, 
that the wiring systems at present in use have not given 
full satisfaction and that with increasing equipment it 
has been found that more and more time has been 
occupied in maintenance work. Some existing systems 
involve the use of complicated series of multi-plugs and 
sockets and multi-core cable; they have been de- 
signed for particular installations and have proved 
too rigid to adapt themselves well to the running 
of additional circuits. In such systems, a multi- 
socket may have as many as 24 points, and when, as 
has frequently happened, two or four extra points were 
required for a new service, the only procedure possible 
has been to fit another multi-pin socket, thereby adding 





(For Description, see Page 447.) 


Fie. 4. 


Removine Bottom Evement or Mutti-Nozziz. 


unnecessary weight and occupying valuable space. | have been necessary to carry the new connections back 


In some cases when multi-core cables are used, it has 
been necessary to use an extra length of say, 10-core 
cable to provide for one new circuit. 

To eliminate these objections, the Society of British 
Aircraft Constructors has introduced a new wiring 
system which they term the “ Standard British.” It 
is stated that this has been installed in a large new 


“all succeeding aircraft.” 
a series of connector blocks each directly connected to 
the generator or accumulator forming the source of 
power. Plug-in leads extend from the connector blocks 
to the various pieces of apparatus to be served, which 
are situated within its neighbourhood, a block, and its 
attendant leads forming, in a sense, a self-contained 
system. Blocks are available as two-, three-, five- and 
fifteen-way units, either single- or double-tiered. The 


blocks are of plastic material and occupy but little | 


room; the five-way block, for instance, is 2} in. wide 
by 1} in. high by 1} in. deep. One advantage of the 
arrangement is that when one or more extra leads are 
required at any point all that is necessary is the fitting 
of a larger block and the running of the extra circuits 
from it, whereas with the older arrangements it would 


| facilitate 


to the primary source of power. 
It is considered that the new system will greatly 
the work of maintenance staffs; under 


| present arrangements they are required to make them- 
| selves familiar with the intricacies of the wiring system 
| of each different type of aircraft. With the new system, 
| if, for instance, a wing has to be detached and replaced 





British civil airliner and that it will be adopted for | by another, all that the electrician concerned with the 


The arrangement employs | A 
|nector block at the wing root and plug-in the wiring 


wiring has to do is to un-plug the leads from the con- 


of the new wing to the same block. A further point is 
that wiring leads of correct length can be prepared in 
the factory and laced together before installation in 
the machine, thus ensuring correct sequence for plug-in 
and mating with the sockets in the connector block. A 
universal plug-in ferrule has been designed to use in 


| connection with these shop-prepared leads. Experience 


has shown that most wiring failures in aircraft may be 
traced to moisture, and to minimise the accumulation of 
condensation on wiring as much as possible, a pattern 
of *‘ honeycomb ”’ wiring has been developed providing 
maximum ventilation and drainage facilities. For 
machines operating in salty atmospheres, spray-proof 
covers are fitted over the connecting blocks. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
tho Sree Shot tho eaeve ts address 


7 { *“*ENGINEERING,” LESQUARE, 
LONDON. 


TsLePHons Noumper—TEMrie sar 3663 (2 lines). 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 


at the following rates, for twelve months (or for six 
or three months, pro raia), payable in advance :— 
For the United Kingdom 3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies... 3 3 0 
Thick paper copies ....... e.7 4 


Foreign and Colonial subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the to the Publisher, together with 
the agent’s name and address. 


Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra 
is le. per ee with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
meme all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 


be guaranteed. 
TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
week’s issue must be delivered not 





5 
F 


5 
F 





CONTENTS. 

PAGE 
Welding Railway-Wheel Flanges (Jilus.) 441 
Irrigation Research in India 443 
The Contractor and Design 444 
The Organisation of Experimental Research 445 
Direct-Reversing Marine Diesel Engine (Jilus.) 446 
Variable-Orifice Ladles (Jllus.) 447 
Prevention of Industrial Dermatitis 448 
Institution Elections 448 
Books Received 448 
Personal 448 
Notes from the North 449 
Notes from Cleveland and the Northern Counties . 449 
Notes from South Yorkshire 449 
Notes from the South-West 449 
Notices of Meetings 449 
Electric Wiring System for Aircraft 450 
Symbols on Drawings 451 
The Control of Production 452 
Notes 453 


Letters to the Editor.—Water-Power Development 
in the Highlands. The Mechanical Engineer 
and His Training 

The Iron and Steel Institute 

Obituary.—Mr. A. P. Morris 


Notes from North America . 456 
Notes on New Books . 457 
Labour Notes 457 


The Development and Production of Inoculated 


Cast Iron (Jlus.) 458 
Machine Tool Lubricant-Distributing Trolley 460 
“ ENGINEERING ” Patent Record (Jlus.) 460 








ENGINEERING 


FRIDAY, DECEMBER 8, 1944. 





Vow. 158. No. 4117. 








SYMBOLS ON DRAWINGS. 


On page 433 of last week’s issue, we reported 
briefly the delivery of a paper entitled “‘ Drawing 
Office Practice in Relation to Interchangeable 
Components,” by Mr. C. A. Gladman, which was 
presented on November 24 at a meeting of the 
Institution of Mechanical Engineers, arranged in 
conjunction with the Manufacture Group of the 
Institution. The paper does not lend itself very 
readily to reproduction, under war-time conditions, 
being extensively illustrated with drawings which 
|are essential accompaniments of the text, and 
| requiring also—as we commented in our brief 
notice—certain symbols which are not included in 
any type-founder’s catalogue of special characters ; 
but the importance of the subject, which was 





| attested by the presence of one of the largest 


audiences we can remember having seen at any 
meeting of this institution, warrants some more 
detailed consideration. 

The code of dimensioning practice which was 
presented in the paper was drawn up by a com- 
mittee appointed by the Admiralty, and under the 
chairmanship of Mr. F. H. Rolt, M.B.E., Director 
of Gauges and Measuring Instruments in the Machine 
Tool Control, Ministry of Supply. For reasons of 
security, it was not possible to reveal the exact 
nature of the interchangeable components under 
consideration, but it may be said that, with respect 
to accuracy of finish, they represent a class of manu- 
facture which may be expected to extend into 
other types of production than that envisaged by 
the committee. There can be little doubt that many 
kinds of interchangeable component, would be im- 
proved by the application of some system of dimen- 
sion control if it can be incorporated successfully into 
commercial production practice. It is equally true, 
however, that there are many engineering manu- 
factures, normally designed to be interchangeable, 
to which it might be difficult to apply such a system 
on any general scale without an extensive revision 
of the whole basis of the production methods in the 
factories concerned. It would seem, therefore, that 
any proposal to apply such a system to an estab- 
lished type of product, would need to be scrutinised 
somewhat critically lest a considerable expenditure 
be incurred in introducing higher standards of ac- 








curacy than the nature and probable life of the 


product really require, or the market will support. 
This point, however, is perhaps rather outside 
the purpose of the paper, which was, broadly, to 
reduce the number of basic dimensions in a com- 
ponent, each requiring to be maintained to very 
fine tolerances so that the aggregate overall tolerance 
should not be excessive; and thereby to permit 
of more generous tolerances on the remaining 
gauged dimensions, thus facilitating production 
without adversely affecting interchangeability. 
Granted that this aspect of design had been fully 
exploited, it was sought then to differentiate between 
the two general categories which the author des- 
cribed as “‘ universal interchangeable manufacture ”’ 
and “local interchangeable manufacture” and to 
assign suitable tolerances in each case, with appro- 
priate notations on the drawings. The first class 
was defined as manufacture “‘in which parts made 
in different factories or organisations are required 
to be mutually interchangeable ” and the second, as 
manufacture “in which only parts made in the 
same factory or organisation need be interchange- 
able.” 

Sir William Stanier, who opened the discussion, 
wondered whether the practice outlined in the paper 
did not tend to take away responsibility from the 
production man and put it on the draughtsman ; 
and questioned how far collaboration would exist 
between the two. Mr. 8. J. Harley, of the Coventry 
Tool and Gauge Company, who followed Sir William, 
provided an apposite commentary on this aspect of 
the system. He said that he had discussed the paper 
with the chief designer of a firm of wide experience 
in sub-contracted production and asked him whether 
full information could and should be put on the 
working drawings. The designer replied, however, 
that he regarded it as “‘ almost a sheer impossibility 
to convey on a workshop drawing what is required 
of the particular component in question.” Mr. 
Harley did not share that view, and commended as 
“a glorious ideal ” the author’s aim in devising his 
method of employing symbols on drawings, so that 
“no copious notes are necessary; each detail 
drawing becomes an independent entity for both 
manufacture and inspection, and nothing is left 
to the discretion or imagination of the workshop 
or inspection departments.” 

As the discussion proceeded, it became evident 
that there was a fundamental difference of opinion 
on this question of the relative responsibility of the 
designing and the production staffs. Mr. B. P. 
Cooper considered it better to “leave the designer 
free to exercise his skill in matters of dynamics and 
the correct functioning of the mechanisms from a 
commercial standpoint’ and to let an expert in 
shop practice attend to the tolerances and the 
selection of the appropriate jigs and gauges. It 
might be, he pointed out, that a consideration of 
tooling requirements might suggest alterations in 
the design with a view to reducing the number of 
tools needed ; the choice of the method of manu- 
facture should not devolve upon the designer. The 
quality of material and of surface finish to be 
employed could not be dissociated from questions 
of tolerances and of correct functioning, but these 
also were matters which would be better left to the 
production department to decide. 

Mr. E. L. Diamond, however, supported the 
author's thesis that the onus of ensuring inter- 
changeability should not fall on the inspection 
department ; drawing tolerances should be accept- 
ance limits, a principle which, he considered, it was 
essential to maintain in such a case as that of a 
commercial firm faced with the task of organising 
a world-wide supply of spare parts, guaranteed to 
be interchangeable. “‘ There appear to be,” he said, 
“a number of widespread conventions in drawing 
offices for which it is impossible to find any justifica- 
tion in the workshop ; for example, that the pitch 
circle diameter of a ring of holes, the parallelism 
of a pair of surfaces, the equal division of a circle, 
and the concentricity of cylindrical machined sur- 
faces are always necessarily perfectly accurate.” 
These things were just as liable to inaccuracy as 
any other dimensions, and, he considered, should 
have their appropriate tolerances specified. The 
effect of rough surfaces on interchangeability was 
also a prolific source of trouble. 





Although there was evidently a strong body of 
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opinion in favour of the use of symbols on drawings 
—which Sir William Stanier thought was “ becoming 
more than ever necessary with modern methods of 
manufacture "—the remarks of several subsequent 
speakers showed that the disadvantages of this 
form of “ shorthand ” (as one of them described it) 
were by no means negligible. Mr. S. J. Patmore 
cautiously limited his criticism to the remark that 
the question of “ symbolising ” drawings should be 
given the widest possible publicity, and the system 
eventually adopted should be of the simplest 
character. Mr. G. W. Clarke, speaking from con- 
siderable experience of interchangeable-component 
production (which, he pointed out, might involve 
many more workshop processes than the operations 
of turning, boring, milling and grinding), confessed 
to “some misgiving ” at the prospect of additional 
conventional symbols on shop drawings, fearing 
that any increase in the number already used would 
lead inevitably to error and confusion. He thought 
it would be difficult to obtain general agreement on 
such a plan, in view of the immense number of 
establishments which entered into the structure of 
industry, and the diversity of their products ; most 
firms had their own conventions, and many went to 
the length of translating customers’ drawings into 
their own systems for that reason. Mr. E. Bowen, 
though expressing approval of the author’s coding 
system, which he regarded as “ the best part of the 
paper,” admitted the desirability that drawings 
should be self-explanatory. His own firm, he added, 
had contemplated the introduction of a “ short- 
hand ” system, but decided in the end that was 
better to “ stick to English ’’ and try to put every- 
thing on the drawing, so that no explanation was 
necessary to any new employee, and so that there 
should be no possibility of any confusion. Mr. 
J. H. Standing doubted whether there would ever 
be a race of drawing-office men who appreciated 
fully the whole of the basic principles involved ; 
some of which, he thought, could be thoroughly 
understood only by persons who had followed the 
various trades concerned. Many draughtsmen had 
little or no shop experience, and it would be opti- 
mistic to expect such a system as the author's to 
work unless there was the necessary experience and 
knowledge behind its application. 

The last-mentioned opinion is hardly likely to be 
contradicted by any one having a first-hand ac- 
quaintance with the interrelations of drawing office 
and works; but it is equally true of any other 
method of interpreting the designer's intentions 
to the men who are expected to carry them out— 
even to the “ stick to English " method, which does 
not always produce the desired results indicated by 
Mr. Bowen. There are disadvantages attending the 
use of symbols, however—or of forms of abbrevia- 
tion which are not self-explanatory—which ought 
to be weighed very carefully before any extension 
of their use is recommended as a standard practice, 
and the weight to be attached to them may be 
inferred from the limited employment of the codes 
of drawing-office conventions already available and 
officially recognised by the responsible bodies which 
sponsored their introduction. To a certain extent, 
draughtsmen and works operatives themselves are 
expected to be interchangeable between different 
branches of engineering and the adoption of symbols 
on anything less than a national scale must tend to 
handicap their mobility or to affect their immediate 
usefulness on a change of employment ; for it would 
be as unreasonable to expect every such employee 
to be workably familiar with all the abbreviations 
and hieroglyphics now current as it would be to 
impose upon him the necessity of carrying at all 
times a handbook containing them. The “ stick 
to English ” method is likely to prove the best in 
the long run, in many branches of engineering, 
perhaps with the aid of judiciously chosen abbrevia- 
tions which are reminders of their own interpreta- 
tion. Ifa “datum line” must be indicated and there 
are objections to spelling the words in full, a printed 
“ D.L.” is more likely than a little drawing of a 
miniature bar-bell to suggest the true meaning to 
&@ man who has not been trained in the use of Mr. 
Gladman’s suggested symbols. The difficulty which 
so many people experience in reading the signs of 
phonetic alphabets should have some lessons also 
for designers of new drawing-office cod s. 


THE CONTROL OF 
PRODUCTION. 


By far the greater part of the enormous sum which 
Great Britain has expended on manufacturing 
operations during the last five years has been 
directed to the production of engineering material. 
What relation the manufacturing costs bear to those 
entailed in operational and administrative activities, 
it is impossible to say and will probably never be 
known. Operational activities include the conduct 
of military operations, which, from a financial point 
of view, are always of a wasteful type. This is of 
their nature and is not a matter for criticism. 
Military necessity may, for instance, dictate the 
abandonment of a damaged vehicle which in the 
freer and more leisurely conditions of commercial 
life would be salved. In addition to operational 
activities, however, a substantial proportion of the 
total sum which has been spent on engineering 
products is represented by administrative activities 
which if not conducted in the calm atmosphere of 
peace are at least carried on under conditions of 
tranquillity compared with the malstrom of the 
fighting fronts. 

There can be no question that the administra- 
tive overhead expenses of engineering manufacture 
in general has been much higher than sound peace- 
time accountancy would consider desirable, or even 
allowable. This state of affairs is again, to a large 
extent, inherent in the conditions ruling and is not 
necessarily open to criticism in general terms, what- 
ever may apply in some individual cases. It has 
been stated that aircraft manufacture has now 
become the largest engineering industry in the coun- 
try and it is possible that the remarkable expansion 
of what was a relatively small industry could not 
have been carried through in the time available 
without a considerable amount of Government assis- 
tance. This is not to say that aircraft firms could not 
have reached the present outputs if they had been 
left alone to conduct their own affairs, but 
they could not have done it in the time avail- 
able unless they could have had some assurance 
that the present abnormal demand for their products 
would continue in the future. On no other terms 
could they have raised the necessary capital for 
works extension. As no such assurance could, or 
can, be given, it has been necessary that the remark- 
able increase in capacity should be financed by 
State funds. 

This latter condition has involved a considerable 
amount of State control, which is expensive and in 
many respects obstructive. This is not a criticism 
of civil servants. To a considerable extent the 
“ civil servants’ who are controlling the present 
complicated manufacturing machine are technical 
and commercial executives who have been drawn 
into State service by the emergency of war. There 
is no reason to suppose that they have lost their 
commercial sense, but finding themselves in the web 
of Government procedure, they have necessarily 
adopted its methods. Where State funds are con- 
cerned, a degree of check and counter-check on 
expenditure, which would not be tolerated in com- 
mercial life, is considered necessary. Whether the 
head of a large Government department will ever be 
given permission to act on his own responsibility, 
without continual regard to some Treasury official 
in the background, it is impossible to say, but the 
outlook is not promising and it would appear that 
the State, as a trustee for public money, will con- 
tinue to demand that control at every stage shall 
continue. This policy is a guarantee of fair dealing 
with public funds, but it is hampering and expensive 
when applied to the operation of an engineering 
shop. 

This matter is of fundamental importance in its 
bearing on the possible future’ State control of 
industry, which a section of public opinion is now 
postulating. Speculation about the extent to which 
some present ideas will ultimately be embodied in 
legislation would not be profitable, but it is clear 
that even a modicum of them would seriously ham- 
per industrial recovery. Leading statesmen have 
many times paid tribute to the importance of 
recovering our export trade and it is to be hoped 





that their realisation of the significance of the 











matter is coupled with a realisation of the necessity 
of allowing industry, on which that trade is based, 
to conduct its affairs in a business-like way. One 
school of thought is in the habit of contending that 
the remarkable output achieved under State control 
is proof that a regulated industry is more efficient 
than a free one. This specious argument ignores the 
financial factor. The present outputs have been 
obtained by lavish capital expenditure, the interest 
and amortisation of which can only be met by future 
taxation, and by a complete disregard of manufact ur- 
ing costs. No sound export industry can be built 
up on a basis of that kind. 

Although the control of production by the State, 
if unduly continued, will hamper, if not prevent, 
proper industrial recovery, there is another type of 
production control which is not only beneficial, 
but, under modern manufacturing conditions, is to 
a large extent essential. This is the control of 
production by industry itself, or rather control by 
the management of each individual factory ox 
group of factories. Large outputs, coupled with 
uniformity of product, can only be attained if 
manufacturing operations are regulated and checked 
at every stage. The procedure is necessarily rela- 
tively complicated and although it cannot be said 
that the more detailed it is the better, it can, in 
general, be more thoroughly applied in a large fac- 
tory than in a small one. In large establishments a 
greater degree of specialisation by personnel oper 
ating the system is possible and control may be 
applied in a more elaborate form than would be 
desirable for the smaller individual works. This 
tends to increase the manufacturing efficiency of 
large concerns, which is of direct benefit to the 
State, and is one of the justifications for their 
existence. 

In some types of industry large scale operation is 
essential if the best use is to be made of modern 
methods, but for a large range of manufacture the 
smaller types of factory continue to hold their 
own against their larger competitors. In some 
cases this is because they are engaged in the pro- 
duction of a speciality and benefit from being able 
to give it undivided attention. In others, it is 
to be explained by the fact that administrative 
expenses are low and that many of the functions of 
production control are performed personally by the 
higher officials. There are many successful examples 
of this practice, but it has the weakness that the 
satisfactory operation of a shop or a firm may 
depend more than is desirable on the presence and 
activities of a single individual. It also not infre- 
quently results in too much of the time and attention 
of higher officials being devoted to routine matters. 
In many cases, managers or proprietors would find 
that by following the practice of larger organisations 
and introducing a formal and detailed control 
system, they would benefit not only in being able 
to obtain proper information about the progress 
of work through the shops, and in being able to 
estimate delivery dates more accurately, but also 
by giving their immediate subordinates more time 
for the consideration of actual manufacturing 
questions. 

It is neither necessary nor desirable that a factory 
employing 50 hands should attempt to follow the same 
practice as one with 5,000, but the fundamental bases 
of all production-control systems are the same. 
Their purpose is to enable reliable cost estimates 
to be prepared, to provide an automatic check on 
the stock position, to ensure that work in progress 
passes forward regularly and with proper regard 
to the delivery date, and to give an indication of 
the load on each section of the shops. Possibly these 
and cognate matters may all be carried in the 
head of an efficient manager in a small works, but 
he will have time for little else and would find, 
had he a production system in operation, that he 
had greater leisure to consider such matters as the 
improvement of his product or machining methods. 
A system of production control simplified to render 
it suitable for application in the smaller type of 
factory is described in a British Standard Institu- 
tion publication entitled Production Control in the 
Small Factory (price 2s.), which may be com- 
mended to executives who are spending an undue 
part of their time on control functions which can 
be made almost automatic. 
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NOTES. 


Tue Visrrinc InpIAN SCIENTISTS. 


THE visit of the six Indian scientists, whose arrival 
in the United Kingdom as guests of H.M. Govern- 
ment was referred to on pages 273 and 313, ante, 
was informally terminated on Friday, December 1, 
by @ farewell conference held at the Royal Society 
under the chairmanship of Professor A. V. Hill, 
M.P. The scientists will shortly visit Canada and 
the United States on a similar tour round research 
institutions, university and industrial laboratories, 
and some factories in those countries. They will, 
moreover, attend a conference of scientists of the 
British Commonwealth at Ottawa. From comments 
made during the farewell conference it would appear 
that those of the visitors who had had previous 
experience of Great Britain were impressed by the 
closer relations between science and industry which 
had arisen of late years. Naturally, their pre- 
occupations had led them to pay more attention to 
scientific research rather than to industrial activity 
but, here and there, references were made to possible 
extension of the latter in India. One speaker, for 
example, said that India must develop the ship- 
building industry; a fleet of merchant vesselse— 
vessels built by, owned by, and manned by Indians 
was a possibility. He has been impressed by the 
activity of British shipyards and particularly by 
the part played in heavy work in such yards by 
women. Another speaker spoke of the imminence 
of a radio industry in India ; it might commence by 
either the manufacture of components or the assem- 
bly of imported components. Again, it was stated 
that Indian ‘scientists would, in future, be in closer 
touch with such bodies as the Imperial College of 
Science and Technology. Some new departments 
would be opened at the Indian Institute of Science 
at Bangalore and the British Government was pre- 
pared to lend three senior scientific officers to the 
Government of India to assist in the organisation of 
these departments. The only approach to adverse 
criticism, and it came from almost all of the visitors, 
was that, considering the importance, size and 
natural resources of India, so little notice was taken 
of Indian affairs, other than some political aspects, 
in Press accounts available to the general public. 
It was expressly stated, however, that neither the 
scientific nor the technical Press shared in this 
general attitude of neglect. 


Tue SPECIALIST IN THE BuiLpING INDUSTRY. 


At a luncheon held on Thursday, November 30> 
the principal speaker, Mr. George Hicks, M.P., 
the Parliamentary Secretary to the Ministry of 
Works, brought out clearly the position occupied 
by the organisation holding the luncheon, which 
bears the somewhat cryptic title, “ Federation of 
Associations of Specialists and Sub-Contractors.” 
Fifty years ago, Mr. Hicks observed, construction 
was in the hands of the master builder, who was 
responsible for everything connected with the job. 
Nowadays, apart from the architect, there were 
specialists in structural engineering, heating, light- 
ing, and ventilation, in specifications, costs, and 
many other things. He thought this division of 
responsibility was a change for the better. i 
the war, construction was largely concerned with the 
simpler types of building ; after the war, more com- 
plex structures would be wanted. The Federation was 
doing good work in the preparations for handling 
post-war contracts. There were, however, one or 
two points to which he might direct its attention. 
Thus, the problems involved in pre-fabrication might 
be studied; the system, whatever its other ad- 
vantages or disadvantages, certainly helped to 
reduce time lost by inclement weather during build- 
ing operations. The question of agreement on 
specifications and standards also called for con- 
sideration. One of the functions of the Federation 
was, he thought, to act as consultants to the 
Ministry of Works. The specialist industries, as such, 
had been of service in connection with the supply 
of material to enable the great numbers of men 
employed on war damage repairs to keep at work, 
this number, on the previous day, being 124,500. 
The toast of “‘ His Majesty’s Government ” to which 


the President of the Federation, Mr. J. L. Musgrave, 
M.Inst.C.E., who occupied the chair at the luncheon. 
In his introductory remarks, Mr. Musgrave expressed 
the view that housing, in itself, could not absorb 
the whole of the employees who, before the war, 
were engaged on site construction and in the pro- 
vision of supplies to the building industry. He 
advocated a balanced system of building projects 
as a solution; the Federation had issued, in April, 
1943, a general statement on the question of a 
balanced building programme, and the Building 
Industries National Council has recently made a 
pronouncement to the same effect. Unless the 
Government, at the earliest possible opportunity, 
gave some indication to planners as to the direction 
in which their schemes should proceed, the building 
industry, as a whole, would not be able to perform 
its part in national rehabilitation. The toast of 
“ The Guests ’’ was proposed by Mr. Douglas Green, 
O.B.E., M.C., M.Inst.C.E., chairman of the Council 
of the Federation, and was responded to by Mr. A. L. 
Roberts, vice-president of the Royal Institute of 
British Architects. 
RESEARCH ON CasT IRON. 


A concise and necessarily abbreviated account of 
the research work carried out by the British Cast 
Iron Research Association, during the year ended 
June 30, 1944, is contained in the 23rd annual 
report presented at the annual general meeting of 
the Association, held at Grosvenor House, London, 
W.1, on December 6. The report states that work 
on the high-duty acicular cast irons, a structural 
type of alloy material which offers great promise 
for engineering purposes, has been continued and 
the optimum compositions for this complex alloy 
system have been worked out. Some information 
on mechanical properties at elevated temperatures 
has also been obtained, and it is proposed to com- 
plete one major section of the research by deter- 
mining a wide range of engineering properties on 
commercially-made material. Work on the forma- 
tion of graphite in cast iron has been pursued with 
vigour, and reports of investigations on ladle addi- 
tions and in the induction hardening of cast iron 
have been completed and will shortly be available 
to members of the Association. Some delay in 
resuming work on non-metallic inclusions and on 
ingot-mould material has been occasioned by 
difficulties in obtaining equipment and samples. 
The acquisition of equipment for conducting spectro- 
chemical analyses, however, is now virtually com- 
plete, and a report on the application of the photo- 
electric absorptiometer to the analysis of cast iron 
has been issued. In view of the shortage of linseed 
oil, work has been done on its partial substitution 
in core mixtures by petroleum extracts. A final 
report on the completed research is being issued as 
a special publication at the request of the Petroleum 
Board. An investigation on the recovery of core 
sand from sands containing ash-bearing binders, 
such as molasses and sulphite lye, is approaching 
completion. Continuous contact has been main- 
tained with the Ministry of Supply on a variety of 
matters, and the researches carried out include the 
investigation of the “* peeling ” defect in whiteheart 
malleable iron and a study of the influence of 
residual element on the properties of malleable irons. 
During the year a small laboratory building has been 
completed at the Association’s headquarters and 
brought into use. It has been an area of 1,800 sq. 
ft., and has been divided into four laboratories with 
appropriate dark-room accommodation. The growth 
of the activities of the Association is indicated by 
its annual income which has steadily risen from 
17,9101. in 1939-40 to 33,112/. in 1943-44. The 
latter figure is the highest yet reached. 


Power Economy WITH INTERMITTENTLY-LOADED 
MACHINES. 


An investigation of some interest to users of 
heavy machines which are only intermittently 
loaded is reported in the October, 1944, issue of 
Fuel Efficiency News, the periodical information 
sheet issued by the Fuel Efficiency Committee of 
the Ministry of Fuel and Power. The burden of 
much fuel efficiency advice, it is remarked, has been 
“ Switch off when not in use,” but users of such 
plant must have wondered at times to what extent 


interval between loadings is very short, it would 
not be economical of time or power to stop the 
machine ; moreover, there is often a certain amount 
of wear and tear involved in restarting. A case in 
point occurred in a Scottish shipyard in connection 
with electrically-driven punching, angle-cropping and 
frame-bending machines. It was desired to ascertain 
whether it would be more economical in energy to 
stop a machine during its idle periods or to allow 
it to run continuously. No information being forth- 
coming from the makers, the problem was referred 
to Professor M. G. Say, of the Heriot-Watt College, 
Edinburgh, whose chief assistant, Mr. E. O. Taylor, 
made some tests at the shipyard. The punching 
machine tested had three punches and was driven 
by a 20-h.p. squirrel-cage motor with a star-delta 
starter. It was found that the energy consumed 
during a start from rest was 640 kW-seconds ; when 
running light, delta-connected, 264 kW-seconds a 
minute ; and running light, star-connected, 154 kW- 
seconds a minute. The energy consumed in re- 
starting, therefore, was 2-4 times as great as would 
run the machine idly for a minute, delta-connected, 
and 4-1 times as great as the corresponding power 
demand, star-connected; in other words, if the 
idling period exceeded 2-4 minutes, it would be 
economical to stop the machine. If, instead of 
stopping it, the machine were switched from delta 
to star connection, the consumption when running 
light would be reduced to little more than half of 
the delta-connection rate ; but, even so, it would 
be better to shut down if the idling period exceeded 
four minutes. The applicability of this result 
obviously depends on the inertia of the machine 
considered, and the time required to restart may 
also be an important factor ; but, as a rough guide, 
it is suggested that, if the idling period is longer 
than a minute or two, a change to star connection 
is advisable, and idling for more than a few minutes 
is less economical than shutting-down. It is pointed 
out, however, that if starting involves rheostatic 
instead of merely switching apparatus, the per- 
missible frequency of shutting down may be limited 
by the number of starts per hour for which the 
starter is rated ; and that, as a machine with three 
or four punches must have a motor capable of operat- 
ing all of them simultaneously, it will probably 
develop sufficient power on the star connection 
when only one or two punches are in use. 


Location oF Ixpustry rx NorTHEerRNn IRELAND. 


The Northern Ireland Planning Advisory Board 
have issued an interim report on “ The Location 
of Industry in Northern Ireland,” in which they 
urge that new industries should be attracted to 
other towns than Belfast wherever possible in order 
to improve the present unbalanced geographical 
distribution of industry in the Province. The 
Board express the opinion that, while co-operation 
between local authorities and the central Govern- 
ment is essential, careful consideration should be 
given to the manner in which each can make the 
most effective contribution, and that State action 
should be confined to certain general lines. The 
central Government should examine, in consultation 
with the local authorities, the facilities available 
for further industrial development, and should 
provide a service of accurate and up-to-date infor- 
mation regarding the location and equipment of areas 
zoned for industry. They should promote the 
establishment of contacts between interested in- 
dustrialists and the local authorities of the areas 
likely to attract them, and afford all possible advice ; 
and the continuance and extension of the facilities 
available under existing legislation, such as the New 
Industries Acts, and under any future laws which 
may be enacted for the same purpose. As general 
principles, too, they should endeavour to promote 
a greater diversity of industry throughout the Pro- 
vince, to establish means for close and effective 
intercourse between the authorities and the industrial 
organisations concerned, and to consider the desira- 
bility of forming one or more trading estates on the 
lines of those in Great Britain. It is recommended 
that an advisory committee should be constituted to 
advise the Minister of Commerce on all subjects 
relating to the location of industry, whether these 
are referred to the committee by the Minister or are 
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LETTERS TO THE EDITOR. 


WATER-POWER DEVELOPMENT IN 
THE HIGHLANDS. 


To tae Eprror or ENGINEERING. 


Srmr,—Your brief account of the Loch Sloy hydro- 
electric project, on page 15, ante, was welcomed by 
those of us here who are interested in the progress 
of Scottish power developments ; but we have also 
read newspaper paragraphs which have told us of 
the hostility the scheme has aroused from local 
defenders of Scotland’s natural beauties, and I have 
wondered whether these opponents have seized upon 
one very sound debating point, namely, the pressure 
pipe-line down the mountain side. Although your 
own description is only a preliminary one, it clearly 
suggests that the project will follow orthodox lines, 
involving a long pressure tunnel and then a steel 
pipe down. to the power house. From small-scale 
maps available here, and from my own recollections 
of Loch Lomond, I am not sure whether the moun- 
tain slopes near the power-house site are tree- 
covered or whether they are bare. If trees must be 
felled along the line of the pipe, an unsightly gap 
will be created; nor can it be hidden by new 
planting, because an access way must be left for 
maintenance of the pipe. If the slopes are at 
present bare, the pipe will give the effect of an alien 
intrusion into the landscape. 

If the critics were to ask why it should be con 
sidered essential to carry the pipe above ground, 
would the engineers have a very convincing answer ? 
Apparently the water is already to run for two miles 
below ground, on the way from the Loch Sloy 
reservoir to the head of the pipe; why, then, 
should it not continue underground for the remaining 
few furlongs of its journey? Already engineers 
are accustomed to excavating from the rock the 
pressure tunnel and the surge chamber, so why 
cavil at a little more excavation? Nor are prece- 
dents lacking. There is at least one large plant— 
at Handeck, in Switzerland—where the pressure 
conduit is kept inside the mountain rock down to 
power-house level. If this proposal could be carried 
into effect, only an inconspicuous air vent for the 
surge chamber need be visible, and, as for the power- 
house building itself, its seemliness need only be 
limited by the skill of the architect. 

It does seem to me that such a concession would 
not only be well received by the critics, but that 
it would be wholly in keeping with recent trends in 
engineering design. This process of “ cleaning up” 
the lines of an installation or structure was seen to 
good advantage by observing the upper works of the 
Normandie or the Queen Elizabeth, as compared 
with those of the Queen Mary. On a more prosaic 
level, one may note the tendency in machine houses 
and the like to enclose pipes, cables, etc., within 
properly contrived ducts. If ever it was worth 
attempting such a feat of extrapolation—from a 
4-in. pipe in a brick and chequer-plate duct to a 
10-ft. pipe in a mountain side—surely it is now, 
when I gather that the Loch Lomond power-house 
will serve as a sort of “ show house ” for the whole 
of the North of Scotland projects. 

Who is to pay for the suggested underground 
conduit ? Surely, the power consumer’s share of 
the additional cost would not be excessive, if it 
were debited to him. If, on the other hand, the 
power supply authorities felt compelled to seek 
some other source of revenue, there would be one 
ready to their hand. They could welcome visitors 
to the power house and charge a small fee for 
admission. We are here not merely talking about 
collecting pennies from trippers; it is a matter of 
building up good feeling between the Scottish 
hydro-electric scheme in general, and the population 
of Scotland. Unless I have been gulled by what 
I have read on the scheme, it aims at rehabilitating 
the whole national life of the country. The Scots- 
man’s interest and local pride in new construction 
would surely be better fostered by signs inviting 
him to “Come In” rather than by commands to 
“Keep Out”; and of all types of large power 


plants, is it not true that hydro-electric. plants are 
the ones in which sightseers are least embarrassing 
to the operating staff ? 





Again, there are precedents. Even the bronze 
plaque at the Laggan Dam, which helps visitors to 
identify the surrounding mountain summits, is a 
friendly gesture from a power company to the 
wayfarer. At the Shannon (Eire) power plant, 
parties of sightseers are—or used to be—shown 
round the installation every hour. One reads that 
two million people have visited the dams and power 
houses of the Tennessee Valley Authority. Quite 
a small infusion of showmanship into the plans for 
the Loch Lomond power house, then, would notably 
enhance both its touristic and its educational value. 
A properly-arranged visitors’ gallery, provided 
with guard-rails, would preserve the peace of mind 
of the resident staff; and a few sectional models 
and a relief map or two, on the lines of the Science 
Museum, would help the visiting student. 

Yours faithfully, 
HERBERT ADDISON. 
Giza, Egypt. 
November 15, 1944. 





THE MECHANICAL ENGINEER AND 
HIS TRAINING. 


To THe Eprror or ENGINEERING. 


Str,—The following proposal for a scheme for 
training craftsmen for the engineering industry 
is put forward as a supplement to Mr. S. H. Stelfox’s 
stimulating suggestions, in his article on page 383, 
ante, for the training of professional engineers. He 
rightly states that in almost all cases the training 
given to what is often called “ a trade lad ” is patchy. 
This, I fear, is often inevitable under modern manu- 
facturing conditions. The lad specialises, learning 
to do a few things very well unless boredom kills 
his enthusiasm ; but he does not get that breadth 
of experience which would make him an adaptable 
man, capable of using initiative on a new kind of 
job. Craftsmen who can tackle anything in their 
line or a little out of itare invaluable to industry. 
How can youths be trained or encouraged to develop 
into such craftsmen ? 

During the war, large numbers of military per- 
sonnel aged 19 to 30 have been trained from scratch 
for a number of Service trades by means of short 
full-time courses at technical colleges. Typical of 
these have been the courses for the trades of fitter, 
turner, electrician and motor-vehicle mechanic. 
These Service courses usually lasted from 12 to 20 
weeks of about 44 hourseach. From 10 per cent. to 
60 per cent. of each week, according to the trade, 
was spent in lessons (not lectures) on the how and 
why of trade processes, the reading of drawings, and 
on related science (including laboratory work) and 
calculations. The rest of the time was devoted to 
a carefully graded series of practical exercises in 
the workshop. Usually all the men in one class 
were doing the same workshop exercise at a given 
time, so that the element of competition in work- 
manship and speed was present. Quicker workers 
were given extra exercises or allowed to make tools 
for themselves, and received credit in the final 
reports for their better achievement. The exercises 
were designed solely for their instructional value, 
without reference to production. 

The men for these courses were supposed to have 
been selected for aptitude, but during the earlier 
years in particular the selection appeared to have 
been made by officers who had little idea of the 
qualities required. There is a strong suspicion that 
sometimes these courses provided a welcome oppor- 
tunity for getting rid of troublesome men! Hence 
there was a high proportion of rejections during the 
first month, but on the average about 75 per cent. 
completed the course and most of these passed their 
trade tests at the end. In fact, the results were 
surprisingly good. When on leave, many of those 
trained in this way have called at the technical 
colleges and reported being right on top of their 
trade work in the Services, where they have to do 
difficult jobs with whatever tools are available. A 
trade can be taught quickly when the object of the 
course is to teach and not (as in the engineering 





works) to produce. The foreman in a works has 
little time for teaching and the men are often on 


He can be selected for that purpose and he need not 
have some of the different qualities for which a 
foreman is chosen. 

On the concrete evidence of this experience in 
technical colleges all over the country, supported 
by the reports of the men themselves, I believe that 
an attractive alternative to the haphazard picking 
up of parts of a trade during five years in a works 
could be offered on the following lines. On leaving 
school at 15, boys would go into an engineering 
works for about two years and would be tried in 
two or three departments to discover their natural 
bente. Concurrently they would attend the “County 
Colleges,”” when these are ready. At 17, each boy 
and his employer would agree on which trade, if 
any, the boy should learn. Some would only be 
suitable for, or would wish to remain in, semi- 
skilled or unskilled work. Those who had shown 
aptitude for a trade would be indentured till 21 
and sent for (say) six months, full-time, to a technical 
college for training in that trade, being paid ordinary 
apprentice rates by their employers. On _ their 
return to the works at 17}, these youths should 
be able to do almost anything which the man of 
21, who has just “ gone through the shop,” can do. 
In recognition of this, they should be paid more 
than other youths of the same age. In the ensuing 
3} years, the employer would be amply recom- 
pensed for his outlay on the six months’ full-time 
training, with the further advantage that, at 21, 
these young men would be far more experienced 
than those trained in the old-fashioned way. 

There is no reason why the full-time training 
should not be given in a works school, in works 
which are large enough to warrant one, provided 
that production is not allowed to elbow out teach- 
ing. Wherever the training is given, it will differ 
from the Service schemes in two respects. The 
latter, having certain clearly defined objects, did 
not give quite as broad a training as is needed in 
industry, though they did not fall far short of it; 
that is why I suggest 26 weeks’ training. Secondly, 
the Education Act, 1944, requires that, after an 
appointed date, all under 18 shall receive a certain 
amount of general and physical education. This is 
as it should be, and that education would form 
part of the course. 

There are a few works schemes of training not 
differing greatly from this suggestion, and I should 
be glad to have opinions on their success. The 
essentials of the proposal are: a pre-training trial, 
lasting at least one year, to determine aptitude ; 
an intensive training period, during which produc- 
tion is not allowed to interfere with training and 
education ; the above course to be completed at a 
relatively early stage in what was the apprenticeship 
period, so that the youth can get on to good skilled 
jobs for the latter half of the period, so encouraging 
him and lengthening his useful working life; and 
reasonable financial reward for those who have the 
ability and make the effort to equip themselves in 
this way. 

Some may feel that this kind of work, though 
necessary and indeed vital in time of national 
emergency, is beneath the dignity of a senior tech- 
nical college in normal times; but I believe that 
contact with the craftsman and his craft is good for 
both the staff and the professional type of student 
of the technical college, and that it would help to 
promote that closer link with industry for which 
Mr. Stelfox so wisely pleads. No one looks down 
on the toolroom in an engineering works ; neither 
should the professional side in a technical college 
underrate the value of an up-to-date craft course. 

Yours faithfully, 
D. Duperon STOCKLEY, 
B.Sc., M.I.Mech.E., Principal. 
Aston Technical College, 
Birmingham. 
December 1, 1944. 





ROYAL AERONAUTICAL SocteTty.—The Council of the 
Royal Aeronautical Society have arranged a further 
discussion on “ Civil Aviation,” to be held at 5.30 p.m., on 
Tuesday, January 23, 1945, in the hall of the Institution 
of Mechanical Engineers, Storey’s-gate, St. James’s 
Park, London, 8.W.1. A further notice, giving details 


piece or bonus work, but it is the primary function | of the discussion and the names of speakers, will be issued 
of the teacher to pass on his skill and knowledge. ! as soon as the necessary arrangements have been made. 
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THE IRON AND STEEL 
INSTITUTE. 


(Continued from page 434.) 


WueEwn the members reassembled at the Institu- 


tion of Civil Engineers, London, 8.W.1, for the! 


afternoon session of the first day, Thursday, Novem- 
ber 23, of the annual autumn general meeting of the 
[ron and Steel Institute, Mr. Arthur Dorman, the 
President, again occupied the chair. 


FuRNACE OPERATION AND PROBLEMS. 


The proceedings took the form of a discussion on | 

“Furnace Operation and Problems,” based on | 
Section III (Furnace Plant Design and Lay-out) ; 
Section VII (Furnace Operation and Operating | 
Problems) ; Section VIII (Scaffolds) ; and Section X | 
(Hearth Breakouts) of Special Report No. 30, a 
brief outline of which will be found on page 415, 
ante. 

The discussion was opened by Mr. H. L. O’Connor, 
who stated that the sinter produced at Corby was 
not quite the same material as the Appleby- 
Frodingham product, the Corby sinter being much 
lower in both lime and silica. At least 50 per cent. 


of the sulphur present in the original material should | 


be eliminated in the process of manufacturing 


sinter; the form of the residual sulphur in the | 


sinter, however, might cause trouble. He had found 
the use of a foundation of rammed carbon in the 
runners of the cast house very successful; the 
foundation, in fact, had lasted throughout complete 
campaigns. Trouble due to “ sticky ’’ Northampton 
ore, causing fouling of the blast-furnace bell, had 


‘been referred to in the report. With bell angles of 


50 deg. he had had little trouble from sticky ore. 
He agreed, however, that the ore might leave the 
bell in an entirely unpredictable manner, making 
stock contribution haphazard. The trouble was a 
reflection on ore screening, but it should be added 
that a perfect screen for Northampton ore had yet 
to be made. He agreed that whereas the furnace- 
man, in days gone by, was regarded as a strong 
labourer, he was now changing into a mechanic, 
and the sooner this was recognised, and the men 
chosen and trained accordingly, the sooner would 
the operation of the furnace be smoother and more 
productive. 

Dr. W. J. Rees stated that in Section X, on 
“Hearth Breakouts,” it was indicated that the 
degree of attack by carbon monoxide on a brick 
varied with the amount of iron oxide in the brick. 
Such was not the case; the attack varied with the 
amount of free iron oxide, and if the iron oxide 
were in combination the brick was fairly safe. He 
had always been puzzled as to why ironmakers had 
not taken full advantage of fusion cast refractory 
bricks. Before the war it was possible to obtain 
these bricks, possessing zero permeability and zero 
porosity, and a refractoriness of about 1,800 deg. C., 
and to obtain them in almost any desired shape 
and size, well finished so that they could be built 
up. This refractory was expensive, but other indus- 
tries used it and found that it paid because of its 
greater durability. It was, perhaps, used most 


largely in the glass industry, the conditions in a} 


modern glass tank furnace being not very dissimilar 
from the conditions on the hearth of a blast furnace. 
On the other hand, he strongly supported the view 
that the carbon brick might be the answer to some 
of the difficulties of the blast-furnace hearth as 
it was highly resistant to erosion. 

Mr. T. Hoskison said that the thorough prepara- 
tion of the materials used and their proper distribu- 
tion in the blast furnace were truisms which had 
long been agreed to by operators, but the only 
difficulty lay in the means of attaining them. In 
this respect some useful conclusions could be drawn 
from the practice adopted in the manufacture 
of cold-blast pig iron. Men in the blast-furnace 
industry were often inclined to be scornful of such 
practice owing to the small scale on which it was 
carried on; nevertheless it was true blast-furnace 
practice and was conducted with an entire absence 
of all the troubles detailed in the report. In cold- 
blast practice a far higher degree of preparation 
than that called for by Dr. Colclough was attained. 
The preparation took place within the furnace by 





reason of the fact that the time interval between 
the charging of the ores and the casting of the pig 
was from 40 hours to 45 hours. This allowed thorough 
penetration of the available heat units in the gas 
to the centre of the lumps of ore ; the ore was thus 
broken up and generally prepared for complete 
reduction in the appropriate temperature zone. 
The constant demand of blast-furnace operators 
| was for some method other than the bell and hopper 
for charging the materials into the furnace. This 
method had inherent faults which could not be 
overcome, whatever attempts were made to side- 
step them by preparation of the materials. A new 
| apparatus, evolved by Mr. W. A. Akhurst, a mech- 
anical engineer, could put the materials into a 
furnace in a homogeneous layer over the whole area 
at the stock line. If, however, the blast-furnace 
| operator desired the V-shaped, inverted-V, or M- 
shaped contour of stock line he could do this quite 
| eae by simple adjustments of the apparatus. 
He felt certain that, from model experiments he 
had witnessed, the apparatus would do all that was 
claimed for it, but whether it was an engineering 
proposition was for others to decide. 

Mr. I. M. D. Halliday stated that it was now quite 
clear that iron oxide, FeO, was what caused a 
breakout and not that a breakout produced iron 
oxide in the brickwork. The reactions leading to a 
breakout could be quite simply stated ; they were 
(a) metal penetration ; (6) progressive oxidation of 
the metal some few inches behind the working face ; 
and (c) fusion of this zone of oxidised metal. By 
mechanical wear and so forth during the working 
of the hearth, this zone was eroded, as was shown 
by the fact that the brick was cut parallel to the 
working contour of the hearth. The real crux of 
the problem of breakouts was to stop oxygen from 
getting into the hearth working face, and the only 
method of doing this apparently, was to seal up the 
hearth somewhere in the foundations. This could 
be accomplished by placing a welded plate on the 
bottom of the hearth, deep in the foundations, to 
prevent oxygen, air and moisture from being 
drawn up. 

Mr. T. Carruthers said that in an endeavour to 
prevent breakouts, which he thought were due to 
erosion of the lining, the hearth wall of a new furnace 
at his works had been made as thick as was reason- 
ably permissible (4 ft. 2} in. in the latest furnace) 
and it was built of the highest alumina brick pro- 
curable. Mr. Elliot’s enterprise in adapting and 
developing the Continental practice of using carbon 
bricks for the hearth was admirable and these 
would be used at Workington for the next re-lining 
operation. The argument for their use was com- 
plete. They should be inert to the action of both 








| slag and metal, and their high conductivity should 


enable the water-cooling of the hearth to be much 
more effective. The success of the carbon lining, 
however, indicated that the theory that hearth 
breakouts were caused by infiltration of air pro- 
ducing oxides of iron, which, in turn, destroyed the 
refractory lining might not be completely correct, 
because infiltration of air would do quite as much 
damage to an incandescent carbon hearth as to a 
firebrick one. 

Dr. G. R. Rigby said that the British Refractories 
Research Association had been concerned with the 
question of hearth breakouts for a very long time. 
In 1942, Mr. A. T. Green and he had presented a 
paper before the West of Scotland Iron and Steel 
Institute in which they had suggested two theories 
for hearth breakouts. The first was based on the 
shrinkage of firebricks under the combined influ- 
ences of temperature, pressure, and reducing atmo- 
sphere, and the second suggested the possibility of 
air leakages in the hearth and the consequent 
oxidation of the iron and the slagging of the brick- 
work. In point of fact they did not rely very much 
on the second hypothesis, for the simple. reason 








that whereas they had ample proof of the shrinkage 
of brickwork occurring in patches, they had not— 
until the present report appeared—had any definite 
proof of the oxidation of the iron and the slagging 
of the brickwork. The bricks taken from hearth 
breakouts, which he had seen, had a porosity 
approaching nil ; the joints had widened excessively 
but there had been no slag, hence their theory of 





hearth breakouts was somewhat differerft from that 





propounded in the report. Their explanation was 
that the brickwork began to lose its key and, under 
the influence of the turbulence of the iron, particu- 
larly during tapping, portions of the brickwork 
became actually loose ; in fact, the hearth began to 
lose its contour. Finally, as the hearth became 
eroded, so the point at which the iron penetrated 
came eventually right against the casing and a 
continuous passage of iron from the hearth to the 
casing occurred. It then only required the passage 
to be enlarged until the iron came down in such 
quantities that it melted the casing, cut the stay 
and a breakout occurred. He favoured carbon 
bricks because they did not shrink and was in 
agreement with Mr. Halliday and Mr. Elliot in sug- 
gesting that carbon bricks were the solution for 
breakouts. 

Mr. W. A. Akhurst referred to Special Report 
No. 18 of the Institute which dealt with a blast- 
furnace field test carried out at the Appleby- 
Frodingham Steel Company’s works, at, Scunthorpe, 
in 1937. When discussing that report, Mr. R. A. 
Hacking had said that until some method of charg- 
ing, other than the bell and hopper, was used, 
present methods could not be perfect. Mr. J. H. 
Harrison had also stated that some method other 
than the bell and hopper would have to be devised, 
and Mr. C. A. Julius Behrendt had said that so long 
as a central circular crater existed as the result of 
bell and hopper charging, serious conditions would 
follow when the physical conditions of the materials 
charged were bad. These three speakers, therefore, 
had asked for something better than the bell and 
hopper. He had sperit considerable time in experi- 
ments and had devised a method whereby the bell 
could be dispensed with. His apparatus comprised 
a revolving bin, subdivided circumferentially and 
radially. The bin revolved below the chutes, fed 
by a drum, and supplying ore or coke. When the 
required depth of material had been attained, the 
feed drum and the bin were stopped. The revolving 
bin had a loose bottom which was in two halves and 
when these bottom plates were withdrawn, the 
contents of the bin rested on two main half doors. 
The final operation was to open the two main doors, 
and this allowed the material in each segment of the 
bin to fall vertically into the furnace, without any 
piling in the centre of the furnace occurring. The 
main doors could be made of steel joists and plates 
and water-cooled if thought desirable. The bin 
would be power-driven and run on a large circular 
roller-bearing race, and the whole would have to be 
covered with a gas hood of plates, sand sealed, and 
provided with examination and access openings 
where necessary. Another advantage of this system 
of charging was its flexibility. By fixing diverting 
vanes the material could be directed so as to give 
any desired contour to the stock line, namely, 
M-shaped, V-shaped, or horizontal. If desired, finer 
material could be directed to the outer walls. 

Mr. I. S. Scott-Maxwell stated that in the present 
report the question of tuyeres and tuyere velocities, 
to which importance was attached in the works of 
Messrs. Colvilles, Limited, had been passed over 
fairly lightly. In these Scottish works, wind volumes 
of from 26,000 cub. ft. up to 36,000 cub. ft. per 
minute had been adopted and the furnace, generally 
speaking, had worked well under all conditions, but 
it would not have done so but for the trouble which 
had been taken with the tuyeres. Moreover, their 
furnaces were built completely solid in concrete, 
and this was a good way of keeping the air out, if 
it was air that caused trouble. The next speaker, 
Mr. T. R. Hodson, stated that a striking feature of 
the report was that, in spite of the assistance of the 
finest burden-preparation plant in this country, 
Mr. Elliot and his colleagues had still to solve the 
inter-related problems of distribution, stock descent, 
and the use of high blast temperature, even though 
the burdens were not affected by the further compli- 
cations of added limestone and calcined ores. The 
inclination towards the M-shaped stock line, 
expressed in the report, was a logical development. 
As a result of accumulated experience, this form of 
stock line had been adopted at Kettering. Among 
its desirable characteristics were (a) free driving 
and regular stock descent ; (6) sufficient peripheral 
gas flow and activity to prevent sticking; (c) 
flexibility, it being possible to vary the burden 
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from 50 per cent. raw ore and 50 per cent. calcined 
ore to 100 per cent. calcined ore without dis- 
turbance ; (d) throat protection and its attendant 
problems were eliminated ; (e) the cutting away 
of the shaft lining had not occurred; and (f) 
exploration from wall to centre immediately above 
the stock line had shown remarkable evenness in 
CO : CO, ratios. 

Mr. G. A. Young said that the shale and inferior 
coals included in coal supplies at the present time 
had a serious effect on the physical properties of the 
coke. Unless something were done to secure cleaner 
coals, troubles with cokes would increase greatly. 
The last speaker in the discussion, Mr. R. Sharp, 
stated that during the morning session, Mr. G. H. 
Johnson had quoted some very good figures for 
coke consumption obtained at the Kettering Iron- 
works. He had given the consumption to the 
second place of decimals, namely, 21-23 ewt., but 
he had not mentioned the percentage of scrap 
which was charged. Mr. Johnson was probably 
using 5 cwt. of scrap to a ton of pig iron, but the 
figures should be stated as it was important. 

At this stage of the proceedings, the President 
adjourned the meeting until 10.30 a.m. on the 
following day. 

(To be continued.) 





OBITUARY. 


MR. A. P. MORRIS. 


Ir is with great regret that we record the death, 
on November 29, of Mr. A. P. Morris, B.Sc. (Eng.), 
formerly of the Public Works Department in Burma 
and a valued contributor to ENGINEERING on various | 
branches of civil engineering. He was 64 years of | 
age and had been in indifferent health for some 
time, largely the result, we understand, of his service 
in the Royal Observer Corps ; but, although he had | 
been obliged to resign from the Corps for health 
reasons, few of his many friends were aware that his 
life was in any danger and his very sudden death | 
was quite unexpected. 

Arthur Percy Morris was born on August 23, 1880, 
and received his general education at St. Paul’s 
School, where he developed a love of the classics 
which frequently emerged in his conversation and | 
writings. His technical education was obtained at | 
Battersea Polytechnic between 1897 and 1899, and | 
was followed by a year in the office of Messrs. Kirk- 
land and Capper, MM.Inst.C.E., and two years in | 
that of the London Hydraulic Power Company. His | 
next post was with Messrs. Z. D. Berry and Sons, 
Westminster, on heating and hot-water supply, | 
where also he spent two years, and then, from 1903 | 
to 1905, he was engaged on the construction of | 
waterworks with Messrs. Easton, Courtney and | 
Darbishire. Meanwhile, he continued his studies | 
and, in 1905, obtained the degree of B.Sc. (Eng.) of | 
London University. In the same year he was| 
appointed assistant engineer in the Public Works | 
Department of Burma, where he was in charge of 
the Kyaukse and Myitha irrigation sub-divisions 
and also carried out a variety of reinforced-concrete 
construction. In October, 1912, Morris was lent 
to the Burma Educational Department and put in 
charge of the Engineering Institute at Insein, near 
Rangoon, which he reorganised and extended to 
accommodate 460 students; when he took charge, 
the number on the roll was only 33. He also 
established an evening institute, and a special 
vocational school to develop the lacquer industry. 
He was chairman of the sub-committee appointed in 
Rangoon to collect material for the Burmese exhibit 
at the Wembley Exhibition of 1924. 

On his return to England, Mr. Morris was engaged 
with the London County Council, from 1925 to 
1929, on the development of the Downham housing 
estate, and, since the latter date, had been con- 
nected with various firms concerned in the pro- 
duction and use of road-surfacing emulsions, of 
which he possessed an expert knowledge as the 
result of research work he had conducted in Burma 
and India, and subsequently in this country. He 
was an associate-member of the Institution of Civil 
Engineers, a member of the Institution of Structural) 
Engineers, and a past-chairman of the Junior 
Institution of Engineers. 








| in September. 
| the United States, merchant and naval ship construction 


NOTES FROM NORTH AMERICA. 


A NEw type of resinous coating material which looks 
like varnish, withstands high temperatures and the 
action of most chemicals and solvents, and can be made 
from sugars and starches of farm crops, has been 
developed by the Research Administration of the 
United States Department of Agriculture. Known as 
“allyl starch,” the product is prepared by treating 
starch with either allyl chloride or allyl bromide and is 
quite different from the carbohydrate compounds 
previously made by this method. When freshly pre- 
pared, allyl starch and other allyl carbohydrates are 
soluble in most paint and varnish solvents, which makes 
possible their ready application to wood, metal, paper, 
glass, textile and other surfaces. Upon curing, in 
contact with air or by application of heat, they undergo 
complex chemical changes which produce a hard smooth 
surface that is extremely resistant to organic solvents, 
acids, alkalies, and other corrosive agents. Properly 
cured coatings have withstood temperatures of 400 deg. 
F. Alcohol, gasoline, acetone and other liquids spilled 
on a surface coated with allyl starch left no mark. 
Allyl starch, which has been developed by Dr. Peter L. 
Nichols, Jr., and Mr. Robert M. Hamilton in the Bureau 
of Agricultural and Industrial Chemistry’s Eastern 
Regional Laboratory at Philadelphia, Pennsylvania, 
should be especially valuable in the preparation of 
lacquers, varnishes, cements, and impregnating com- 
pounds. The coating is easily applied, and possesses 
such desirable characteristics as transparency, high 
gloss, hardness, and adequate flexibility. The materials 
used in making this product will harden under heat or 
pressure, as well as under ordinary atmospheric condi- 
tions. The new coating can be produced easily and 
all indications are that it will find wide application as a 
protective coating, particularly for interior use. The 
development is now in the semi-commercial stage. 

During the first half of 1944, approximately one-fifth 
of the nation’s total steel production was supplied to 
shipbuilders, or at about the same rate as 3 
the American Iron and Steel Institute announced early 
By far the largest consumer of steel in 


required 19-4 per cent. of the total. For the whole of 
1943, shipbuilders received 19-2 per cent. of all steel 


| deliveries and in 1942 they took 15-6 per cent. Of 


30,677,000 tons of steel supplied in the six months 
ended June 30, 1944, a total of 5,946,000 tons went to 
shipyards. According to the Institute’s figures for the 
first half of 1944, more steel has been going to the rail- 
road industry than was the case last year ; this industry 
received 2,887,000 tons or 9-4 per cent. of the total 
during the six months, compared with 7-6 per cent. for 
all of 1943. Jobbers, dealers and distributors received 
3,785,000 tons, or 12-3 per cent. of the total, which 
compares with 11-3 per cent. on the entire year 1943. 


ior 1943, | 





exports were largely finished commodities while imports 
from South America were mostly raw materials ; thus, 


| while the overall trade flow is nearly equal in both 


directions, the value of potential air cargo exports from 
the United States to the ten republics is estimated at 

2,217,000 dollars a year and the imports at 9,569,000 
dollars. The Bureau noted that, while it used 50 cents 
a pound as the minimum value in its estimates, rates 
must be lowered sharply to reach that class of com- 
modity. Pan American Airways averaged 92 cents a 
ton-mile revenue on air express freight last year and 
the average value per pound of all such freight reported 
from the United States was 2-92 dollars. 

The War Production Board outlined early in October 
the possibility of the United States achieving a vast and 
virtually unrestricted “ metal age " in the manufacture 
of civilian goods within a year after Germany has been 
defeated. Predicting a production power of steel, 
copper and aluminium which would far exceed anything 
hitherto attained, Mr. Hiland G. Batcheller, War Pro- 
duction Board operations vice-chairman, said that the 
reconversion of plants turning out these metals would 
be accomplished with the greatest speed in most 
instances and that by far the larger part of the steel 
industry would be reconverted almost “ overnight.” 
Mr. Batcheller made a summary of the metals situa 
tion as it is expected to appear after Germany has 
been defeated, when American war production orders 
are likely to be reduced 40 per cent. Within a year 
after victory in Europe, he said, the amount of steel 
available for civilian production in the United States 
will be “somewhat higher” than in 1937, a record 
year. The probability is, he continued, that the volume 
of aluminium, and copper for civilian goods will be 
“ substantially greater ” than in 1937. Mr. Batcheller 
said that the War Production Board expected 41,000,000 
product-tons of steel for civilian production within a 
year after the war against Germany has ended, com- 
pared with 38,500,000 product-tons in 1937. The 
copper potential at that time will be 4,700 millions 
pounds, compared with 3,500 million in 1937. 

Huge orders for railroad equipment are being placed 
in the United States by foreign agencies, and numerous 
foreign railroad missions are visiting the country to 
arrange purchases for delivery in the next two or three 
years. A large amount of orders from western Europe 
is expected to be placed in the next six months, although 
most of the countries will buy only what is required to 
get their railroads in operation on minimum schedules ; 
but from Latin America and the Orient orders are 
expected to continue for many years if war-time plans 
for the development of these countries are carried out. 
France already has asked for bids for 1,500 locomotives 
and parts for 10,000 cars, to the value of at least 
200,000,000 dollars. Portugal, well stocked with dollar 


|exchange, several weeks ago ordered 22 steam loco- 


Other deliveries were: to the construction industry, | 
| motives, and is attempting to obtain specialised equip- 


2,139,000 tons, or 7 per cent.; pressing, forming and 


stamping, 1,427,000 tons (4-7 per cent); container | 


industry, 1,845,000 tons (6 per cent.); agricultural 


motives; while Brazil started a big rail equipment 
buying programme with orders for eight steam loco- 


ment for several lines. China’s industrial planners are 
expected to place big orders as soon as Chinese ports are 


equipment, 529,500 tons (1-7 per cent.); automotive | liberated and ready to handle the supplies. Mexico is 


and aircraft, 1,081,000 tons (3-5 per cent.) ; oil, natural 
gas and mining, 784,000 tons (2-6 per cent.) ; machin- 


| 


taking the lead in this longer-range development ; the 
delivery of 15 Diesel locomotives, built jointly by the 


ery and tools, 1,216,000 tons (4 per cent.); miscel- | American Locomotive Company and the General Elec- 
laneous, 6,196,000 tons (20-1 per cent.) ; and steel con- | tric Company early in September, was merely the 
verting and processing, 2,839,000 tons (9-3 per cent.). | initial step in a 54,000,000-dollar railroad rehabilitation 

Pan American Airways contended before the Civil| programme of the Mexican Government Railways. 
Aeronautics Board recently that its pioneering of air | During the war, the United States has been quietly and 
service in Latin America should entitle it to a post-war | efficiently laying plans for the model development of 
position as the exclusive United States aerial carrier | Mexico’s railroads—primarily as an emergency war 


between North and South America. 


Mr. J. C. Roop, | measure, but not unmindful of the long-range needs of 


vice-president and treasurer of that company, testified | the country and its people, and their close economic 


that this would enable his firm to meet the expected | relations with the United States. 


heavy post-war competition of foreign lines ; plans for 
reduced rates, he declared, were based also on such a 
prospect. Pan American Airways propose fares of 
34 cents to 5 cents a mile and the use of 108-passenger 
aeroplanes. New York was suggested as a suitable 
gateway for direct flights to Latin America. Pointing 
out that the eastern part of South America lies farther 
east than the east coast of the United States, they con- 
tended that it was ‘‘ wholly unnatural” for travellers 
from north-eastern parts of the country to begin a south- 
eastward journey by travelling south-west to Miami, 
Florida. The Florida terminal, however, it was con- 
sidered, should maintain its importance as the eastern 
gateway to Puerto Rico, the Canal Zone and the Carib- 
bean. A United States Government study announced 
on the same day indicates a potential post-war air cargo 
traffic between the United States and ten South Ameri- 
can republics of 61,786,000 dols. yearly, equal to 10 per 
cent. of the value of the total 1939 trade with those 
countries, but only six-tenths of 1 per cent. of the 
weight. The study, by the Transportation Unit of the 
United States Bureau of Foreign and Domestic Com- 
merce, is part of an appraisal of the future cargo opera- 
tions by international carrier. In terms of weight, the 
estimated potential was 156,479,000 Ib., compared with 
the 4,644,319 lb. carried by Pan American Airways on all 
of its routes in 1939. It was noted that United States 








When a United 
States railway mission in Mexico over two years ago 
surveyed the needs of the Mexican railways, it was 
evident that an almost total reorganisation plan was 
needed. In Mexico, as in many another Latin-American 
countries, railway equipment dates from the days of 
original railroad development, and shop methods and 
operating techniques correspond. The achievements of 
the last two years, during which American engineers 
have worked closely with and received the full co-opera- 
tion of Mexican Government and railroad officials, have 
been remarkable ; but they are merely the beginning 
of the rehabilitation programme needed to modernise 
the nation’s rail system. In these two years, the 
United States engineers made a complete survey and 
laid plans in full detail for every department, branch 
and phase of Mexican railway operations, designed 
especially to fit Mexican needs and capacity. The 
mission covered everything from the routing of office 
forms to the modernising of the round houses. The 
training of at least 5,000 Mexican workmen in American 
railway methods is recommended. In turn, during the. 
last two years some 50,000 Mexican labourers have been 
working for United States rail lines, learning new tech- 
niques and standards. Although the United States 
Government originally contemplated spending vast 
sums on Mexican rail reconstruction, the Mexican 
Government have financed the major purchases to date. 
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NOTES ON NEW BOOKS. 


Turret Tooling. By H. Howarp Freeman. London: 
Sir Isaac Pitman and Sons, Limited. [Price 10s. 6d. 
net.] 

Ir is difficult to over-emphasise the importance of the 
turret lathe in the large-scale manufacture of engineer- 
ing products, either in war or . The makers of 
capstan and turret lathes issue very comprehensive 
handbooks containing instructions to operators and 
setters, but, as the tools vary, though the principles do 
not, the author of this book is probably right in thinking 
that a review of general practice in turret tooling might 
be welcomed by those responsible for operational 
layouts. The survey is compressed into the small 
compass of only 66 pages, which the text shares with 
nearly twice that number of illustrations, yet it may be 
said that the und is covered fairly adequately. 
There are, in addition, 45 pages of tables. ‘Three of 
them contain information which may not be readily 
available elsewhere, but the remainder of the tables 
will be found already in the ordinary works of reference 
almost certainly by the class of readers for 
whom this book was written; their inclusion merely 
gives more bulk to a very slender volume. The paper 
on which the book is printed is of very poor quality—a 
shortcoming for which the author and publishers should 
be commi with —with the 
result that many of the half-tone illustrations, though 
well selected, lose much of their value. The book would 
make a stronger appeal if it could be issued on better 
paper, without the appendixes, and at a lower price. 


Steel Ships: Their Construction and Maintenance. 
By Tuomas Watton and Jonn Barrp, B.Sc., 
M.I.N.A. Eighth edition. London: Charles Griffin 
and Company, Limited. [Price 30s. net.] 

Tue first edition of this well-known work by Thomas 

Walton, author of the even more familiar classic, 

Know Your Own Ship, appeared in 1901, when the 

* Atlantic ferry ” service had just been reinforced by 

the addition of the White Star Line’s second Oceanic, 

the first vessel to exceed the Great Eastern in size. 

It was designed to present the main technical details 

of ship construction in steel in a manner useful to those 

concerned in such work, but to do so in a way not so 
profoundly technical as to deter a reader not so engaged; 
evidently, from the general style, Walton was consider- 
ing the possible needs of the seafaring readers to whom 
his earlier book had been addressed. This style still 
characterises the book in its eighth edition, in which 
the text hae been largely rewritten to incorporate par- 


LABOUR NOTES. 


REPRESENTATIVES of the workers’ side of the Joint 
National Negotiating Committee for the coal-mining 
industry met in London last week chiefly for the 
purpose of receiving and considering the owners’ pro- 
posals for dealing with the fall in the output of coal. 
A conference of representatives of the two sides is to 
be held on December 13, and a meeting of the executive 
of the Mineworkers’ Federation on December 21. The 
latter ing will, no doubt, decide the line to be 
taken by the miflers. At the close of last week’s 
meeting, Mr. Lawther described the proposals as 
“ reactionary and retrograde,” and declared that they 
would “ tend only to lead to increased friction.” 





According to The Times, the Mining Association 
issued the text of the proposals on Thursday last week. 
They are as follows :—‘‘ A workman shall not be 
entitled to receive in respect of any week, or part 
thereof, the minimum wage payable under the award 
No. 4 of the National Reference Tribunal dated 
January 22, 1944 (the Porter award), or the minimum 
wage referred to in paragraph 3 of the memorandum 
on wage conditions signed on behalf of the Mining 
Association and the Mineworkers’ Federation on July 2, 
1942, if he (1) be absent from work on any normal shift 
during the week without leave or any reasonable cause ; 
(2) refuses or neglects to work in accordance with 
reasonable instructions of a proper official, or to do 
any work he may reasonably be called upon to perform ; 
(3) delay in proceeding to his work or working place ; 
(4) leave his work or working place before the proper 








par 
ticulars of recent practice, and a brief outline has been 
added of the welding processes used in ship work. | 
Illustrations are given showing the construction of 
recent typical cargo vessels. Chapter I, on “ Iron 
and Steel in Shipbuilding,” was rewritten by the late 
Mr. F. W. Harbord, the well-known consulting metal- 
lurgist, and may be commended particularly as a clear 
and concise outline of this subject. In a future edition 
—for we do not suppose that the eighth will be the last 
—it might be of service if more references could be 
included, both to specialised treatises and to the trans- 
actions of the institutions dealing with shipbuilding 
and kindred subjects. 





HyprRo-ELEectric DEVELOPMENT IN GREAT BRITAIN ; 
ErRatTuM.—Sir Alexander Gibb, G.B.E., F.R.S., has 
written to us to say that he regrets that in his Fifth 
Hinchley Memorial Lecture on “‘ Hydro-Electric Develop- 
ment in Great Britain,’ delivered before the Institution 
of Chemical Engineers on October 27, an incorrect figure 
was quoted for the percentage cost of power in the 
manufacture of electrolytic magnesium. The figure 
should have been, not 2 per cent. as given on page 420, 
ante, but 20 per cent. Sir Alexander adds that, at a 
power cost of id. a unit, this might make difficult the 
production of magnesium at competitive prices. 





FUEL ECONOMY IN THE CHEMICAL INDUSTRY.—The 
next technical discussions on efficiency in the utilisation 
of steam and power in chemical processes, arranged by 
the Association of British Chemical Manufacturers, will 
be held at 3 p.m., on Wednesday, December 13, in the 
Reynolds Hall, The College of Technology, Manchester, 
and at 2.30 p.m., on Wednesday, December 20, at the 
Royal Society of Tropical Medicine and Hygiene, Manson 
House, 26, Portland-place, London, W.1. The subject 
to be discussed, “ Efficient Production and Utilisation of 
Fuel Gases,” will be introduced by Messrs. P. M. K. 
Embling and H. Truman, of The Power-Gas Corporation, 
Limited. Non-members of the Association are invited 
to attend, but, not later than the day before the meeting 
concerned, they should signify their intentions to Mr. 
H. W. Vallender, Association of British Chemical Manu- 
facturers, 166, Piccadilly, London, W.1, in the case of 
the London meeting, and Mr. W. Murray, The Liverpool 
Borax Company, Limited, Maxwell House, 6, St. Paul’s- 





square, Liverpool, 3, in that of the Manchester meeting. 


time without the consent of a proper official ; (5) fail 
to work with due diligence and efficiency during the 
whole of his shift unless such failure is due to some 
cause over which he has no control.” 





“ It is necessary,” the owners say, “ that the machi- 
nery for dealing with any disputes that may arise at 
individual pits, as to the application of the above 
conditions in individual conditions, shall operate 
speedily and efficiently.” 





The Mining Association, the owners’ organisation, 
intends to appoint a director of recruitment, training, 
and education at a salary of around 2,0001. a year. 
This is understood to be part of a plan which is being 
worked out by the Association’s chairman, Mr. Robert 
Foot, whose aim, he says, is to give every new entrant 
into the mining industry the opportunity to make 
mining a profession and to rise to the highest posts. 





After considering differences which have arisen 
between the Shipbuilding Employers’ Federation and 
the Boilermakers’ and Iron and Steel Shipbuilders’ 
Society over the introduction of flame planing machines 
in a shipyard, Mr. Bevin, the Minister of Labour and 
National Service, has appointed Sir John Forster to 
hold an inquiry and to report on the arrangements for 
manning machines during the war. 





The Central Agricultural Wages Board had a lo 
discussion last week on an application, by the National 
Union of Agricultural Workers and the Agricultural 
Section of the Transport and General Workers’ Union, 
for wage adjustments including an increase in the 
minimum of 31. 5s. a week for adult males. The Board, 
which had previously rejected an application for 4/. 10s. 
a week, decided, by a majority, to suggest to the 
county committees an advance of 5s. a week and to 
consider an increase of a penny an hour on the overtime 
rate. The views of the county committees will be 
transmitted in due course to the Central Board. 


Mr. Beard, the general secretary of the United 
Patternmakers’ Association, discussing the “‘ recruit- 
ment of apprentices and training *’ in a recent issue of 
the organisation’s Monthly Trade Report, says that the 
question is one on which he “ personally feels most 
keenly.” ‘‘The future of our trade depends,” he 
continues, ‘‘ on good class apprentices more than any 
other craft in the industry. Too often have we had the 
unsuitable boy put to our trade, which has resulted in 
bitter disappointment and disillusionment; and, on 
the other hand, boys have been exploited by employers, 
whose only concern has been cheap labour, on a*class 
of work which can but be described as ‘easy.’ No 
attempt has been made to train the boy as a craftsman 
or to grade the work as age proceeded.” 





‘Given a good training,” Mr. Beard believes “‘ the 
ratio to journeymen should be such as will ensure the 
boy a reasonable chance of full employment when his 
apprenticeship is completed. There has been,” he 
thinks, ‘‘a frightful waste of human material in the 





past. We must see to it that this does not occur in 
the future, for even with the aid of technical instruction, 
the apprentice must rely to a large extent upon the 
journeyman patternmaker for his knowledge of the 
trade.” 





The Wages Councils Bill, which has been introduced 
in the House of Commons by Mr. Bevin, the Minister 
of Labour and National Service, is the first of the new 
measures mentioned in the King’s Speech to be pre- 
sented to Parliament. It seeks to “* provide for the 
establish~aent of wages councils and otherwise for the 
regulation of the remuneration and conditions of 
employment of workers in certain circumstances.” 
The Bill will preserve and improve some of the trade 
board and wages board machinery which has proved of 
value during the war. 


It is officially reckoned that at the end of 1943, the 
total membership of trade unions in Great Britain, 
including members in the forces, was 7,832,000, com- 

red with 7,567,000 at the end of 1942. Northern 

reland had a membership of 137,000, compared with 
129,000, Eire a membership of 33,000, and other 
overseas branches 86,000, making a grand total of 
about 8,088,000, against 7,798,000—an increase of 
about 290,000. Trade unions numbered 972, compared 
with 978. The largest increase in membership in 1943 
was in the engineering and metal groups and was 
particularly marked among women. 





Changes in rates of wages, which came into operation 
in October, resulted in an aggregate increase estimated 
at about 30,000/. in the weekly full-time wages of over 
200,000 workpeople and in a small decrease in those of 
about 5,000 workers. A total of 225 stoppages in 
October involved about 61,000 workpeople ; the aggre- 
gate number of working days lost was 233,000. 





According to the Monthly Review of the International 
Labour Office at Montreal, the Army authorities in 
India have made considerable p in evolving a 
scheme of vocational training for Indian troops in 
respect of industrial as well as agricultural occupations 
during the post-war period, and it is anticipated that, 
during the time Se the cessation of 
hostilities and actual demobilisation, vocational training 
can be provided in many of some 300 trades represented 
in the Army. It has ake been decided to continue the 
Technical Training Scheme for 18 months after the 
war with a view to enabling demobilised personnel to 
receive such further training as will make them fit 
for peace-time industrial occupations. 





It is expected in India that a large number of men 
from rural areas who have been trained as Army 
technicians, as well as Army personnel recruited from 
urban areas will be absorbed by the large scale develop- 
ment of post-war road transport. The Army authori- 
ties, furthermore, are preparing schemes for the estab- 
lishment of co-operative workshops, a labour or de- 
velopment corps, a corps of commissionaires after the pat- 
tern adopted in Great Britain, and a public-health corps. 





The Labour Department of the Government of India 
has prepared an employment office scheme under which 
a number of offices will be established in the larger 
towns ; some of them have already to function. 
Each employment office will provide a place where 
information is collected and furnished to the public 
respecting employers who desire to engage technical 
personnel and such personnel who seek employment. 
The Government is also examining the problems 
involved in the re-employment of ex-Service personnel 
in Government services with reference to the various 
undertakings given from time to time. 





In the course of a review of the work of the Labour 
Department of the Union of South Africa, the Minister 
of Labour said that, at the end of 1943, 14,930 appren- 
tices were at work and being trained under the super- 
vision of apprenticeship committees. During the year, 
apprenticeship committees were set up to control the 
employment and training of apprentices in the diamond- 
cutting industry in the Union and in the baking and 
confectionery industry at Bloemfontein. The areas of 
four existing apprenticeship committees were extended. 





The Minister intimated that it was his intention to 
introduce a Bill amending the Apprenticeship Act of 
1922. The future of the apprenticeship system was, 
he said, receiving close attention and a committee of 
investigation had been set up consisting of two repre- 
sentatives each of the Union Education Department 
and the Labour Department, and one representative 
each of the Social and Economic Planning Council and the 





employers and employees in the engineering industry. 
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THE DEVELOPMENT AND 

PRODUCTION OF INOCULATED | 
CAST IRON.* 

By H. P. Hucues and W: Srencetey. 

(Concluded from page 380.) 

Tue structure of a 5-in. section casting made in | 
ordinary metal is illustrated in Fig. 4, on page 378, | 
ante, and in Fig. 8, on this page, the former at the edge 
of the casting and the latter in the centre. The undesir- 
able rosette formation is evident in the one, and very 
large flakes characteristic of weakness, are shown in the 
other, these large flakes no doubt being an indication of 
grain size. This is borne out in Fig. 9, which shows the 
etched structure in the centre of this casting; the 
weakness around the grain boundaries can be plainly 
seen. 

The corresponding structures in inoculated metal are 
illustrated in Figs. 10 to 12. Fig. 10 shows the random | 
ETT persisting at the edge of the casting and | 

ig. 11 the random graphite of slightly larger formation | 
in the centre. Fig. 12 shows the centre of the section 
etched ; there is distinctly less variation in properties 
between the edge and the centre. Inoculated metal is 
much less affected by variations in structure due to | 
mass effect, so that inoculated, metal produces a more 
homogeneous structure in heavy sections. It was 
further realised that, if full advantage were to be taken 
of inoculation, it would be necessary to modify the 
metal mixtures somewhat to give an iron more respon- 
sive to inoculation, as it was known that the effects 
produced by adding inoculants bore a relationship to 
the carbon content. This alteration is only slight, 
and can be in no way responsible for the outstanding 
differences associated with this metal. 

The materials used previous to inoculation were a 
high-phosphorus iron, two grades of low-phosphorus 
iron (about 0-3 per cent. to 0-4 per cent. phosphorus), 
good-quality machinery scrap and return scrap. Similar 
irons were.used after the adoption of the inoculation 
procedure, but the machinery scrap was replaced by 
steel scrap, so that a carbon content of between 3-2 
per cent. and 3-3 per cent. should be obtained. No 
special pig-irons were used throughout this investiga- 
tion. The corresponding analyses are shown in Table 
II, where the comparative figures of 15 tests are given. | 
The incorporation of steel scrap has tended to reduce 
the phosphorus content somewhat. 

It was further believed that by means of inoculation 
much simpler cupola practice could be adopted. In the 
authors’ foundry a wide range of section size is handled 
and castings are produced with special properties. In 
the past, it has been necessary to adopt several mixtures 
to suit the various requirements. It has been found 
that inoculated metal is suitable for a much larger 
range of castings than any one of the grades formerly 
employed. It is able to produce a strong grey structure 
in thin seetions and a satisfactory close-grain structure 
in heavy sections. Later experience has shown that | 
by the use of various quantities of inoculant, the meta | 
can further extend its field of usefulness. Although 
one mixture has not yet been found capable of dealing 
with the complete range of the work, the mixtures 
used have now been reduced to two, and it is hoped, 
after some further experimental work, to obtain a 
mixture to suit every range of casting and to make any | 
necessary modifications at the spout. The full ad- 
vantage of this can be realised, as it has always been 
the contention of foundrymen that considerable diffi- 
culty is experienced when a variety of mixtures is 
passing through. At all events it will relieve any doubt 














* Paper presented at the 41st annual meeting of the 
Institute of British Foundrymen, held in Manchester, on 
Saturday, June 10, 1944. 
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in the mind of an operator, running a cupola on different 


irons, as to where one grade ends and the other begins. 
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metal had lost fluidity and would not run. No differ 
ence in temperature could be noticed, and it is con 


To obtain full advantage from inoculated metal it | tended that the reduction in carbon from 3-5 per cent 
is essential that close control be instituted. The older| to 3-25 per cent. could not have shown so great a 


TABLE II.—Chemical Composition of Inoculated Cupola 
Metal Compared with Ordinary Cupola Metal Derived 
from 15 Tests on Each Metal. 








| Ordinary Inoculated 
Constituent Cupola Cupola 
| Metal. Metal. 
Per Cent. Per Cent. 
Total Carbon .. - o- -+| 3-51 3-24 
Graphite - = -_ 2-90 2-66 
Combined Carbon 0-61 | 0-58 
Silicon. . ee 1-80 2-05 
Sulphur 0-085 0-091 
Phosphorus ~sogn ‘| o7 | 0-56 
Manganese... - - +e] 0-80 | 0-75 
Silicon (without inoculant) . . —_ 1-63 





foundrymen may say that it is another controlling 
factor in a section of foundry work that is already over- 
burdened with them, and hence that the possibility of 
error is increased. Experience with the new procedure, 
however, will convince the most conservative that it is 
well worth the additional attention. 

There are a number of theories in existence as to the 
process of inoculation and it is with a measure of reserve 
that the authors put forward some of the findings 
arrived at during their investigation. They are based, 
not on any laboratory experiments or thermal analysis, 
but on practical conclusions derived from the fact that 
inoculated metal has properties entirely different from 
those of ordinary metal. The conclusions have been 
arrived at after an extensive search of the available 


| literature to obtain an explanation of these effects. 


It is thought that the graphite in random formation, 
produced by inoculation, is the result of graphitisation 
taking place in the melt at a temperature higher than 
the eutectic temperature ; in other words, pro-eutectic 
graphite is produced. This is contrary to the findings 
of some workers; Flynn and Reese, for example, say 
that graphite is formed between 1,040 deg. to 1,150 
deg. C. On the other hand, Massari and Lindsay have 


| shown that high-carbon, low-silicon irons cooled exceed- 


ingly rapidly, show graphite present, and assume that 
it is present at temperatures well above the eutectic. 
The facts that caused the authors to draw such 
conclusions should perhaps be mentioned. The casting 
of grids, which are normally run from small quantities 
of metal left in a ladle, was quite satisfactory when 
using ordinary metal, but when adopting a similar 
procedure with inoculated metal it was found that the 





| 





difference. 

It is suggested that the pro-eutectic graphite causes 
the pasty condition to develop quickly in inoculated 
iron, and it is further assumed that inoculated irons 
show the combined characteristics of low- and high- 
carbon irons. In other words, the graphitisation pro- 
duced by inoculation is similar to the graphitisation 
produced in high-carbon irons, through the solubility of 
the carbon being exceeded, and, as a result of the precipi- 
tation of this carbon as graphite, a carbon-weak austenit« 
is left, having a higher point of solidification which is 
characteristic of low-carbon irons. The graphitisa 
tion taking place at temperatures above the solidifica- 
tion temperature render the iron stiff and pasty and 
reduce its fluidity, but this stiffness is the result of 
graphitisation previous to the eutectic temperature, 
and re-solution can be easily obtained with higher 
temperature metal. It is possible that the graphite 
precipitated in the liquid is the basis for rapid growth 
at the eutectic temperature giving random flake dis- 
tribution. 

During the cooling of cast iron, solidification begins 
with the formation of dentrites of primary austenite 
which continue to grow until the eutectic temperature 
is reached. It is suggested that random graphite 
forms at the higher temperatures, that is, when the 
dentrites allow greater freedom of growth. The rosette 
formation, on the other hand, is formed at lower 
temperatures, since it is confined to the interstices 
of the dentrites and less liberty causes the smaller 
irregular distribution. This was the structure pre 
dominating in the ordinary iron in the castings, which 
gave trouble during machining, and it was found that 
the difficulty was practically overcome by inoculated 
iron. It was often necessary, when machining « 
casting such as a table 13 in. square by § in. thick, 
giving trouble due to distortion, to make as many as 
six cuts to produce a true surface table. With the 
introduction of the inoculated irons, two and occasion- 
ally three cuts have been found sufficient to obtain 
the required results. 

It is suggested that the rosette formation, which is 
the product of the decomposition of austenite below 
the eutectic temperature, is accompanied by certain 
weaknesses due to the continuous nature of the graphite, 
and the graphite formed through decomposition from 
the solid metal causes certain stresses to occur on 
account of the expansion associated with its formation. 
When the surface of the casting is machined, the rosette 
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graphite predominating there is removed, so releasing 
some stresses. On the other hand, the graphite 
structure in the inoculated irons is all of the random 
form, making for greater homogeneity. 
graphite forms before complete solidification, it is 
more at liberty to expand, and has less opportunity 
to break up the structure. It has been often stated 
that the effects of inoculation wear off after an interval of 
of 10 min. to 20 min. The authors have found such 
to be the case, only it does not appear to occur to the 
same degree in the medium-carbon irons as in the low- 
carbon irons. In a casting run 15 min. after inocula- 


tion the structure has a tendency to resort to the| 


rosette formation, although not quite to the extent 
shown by ordinary iron. 
When the inoculation procedure was decided upon, 


the authors thought for a few days that they had | 


fallen from the frying pan into the fire; some of the 
heavier-section castings showed an obvious external 
shrinkage. However, it soon became apparent that 


When the} 


ROLL-GRINDING AND FLuTIne MACHINE. 


investigation of all production castings, but the benefits 
and satisfaction derived have been well worth the 
efforts made. As far as possible, feeding arrangement 
and method of running are laid out on the pattern 
plate, after the necessary tests have indicated the 
most satisfactory procedure. 

Temperature has been suggested as a means of 
assisting homogeneity, high temperature tending to- 
wards slower cooling with greater graphitisation and 
less shrinkage. With metal poured cold there is 
greater chilling propensity, less graphitisation and 
more shrinkage. It was realised that all possible 
means should be taken, as far as distribution, type and 
|shape of runner were concerned, to ensure progressive 
solidification, and that the difference in rate of cooling 
between thin and thick sections should be equalised 
as much as possible. This can be achieved by super- 
| heating the particular part of the mould which forms 
| the thin sections, and so directing the metal which is 
| losing temperature to the heavier sections, the com- 


CASTINGS AFTER MACHINING. 


| through the centre of the boss, and run by means of 
| pencil runners on this boss, with a large feeding head 
}on the rim. It was invariably found after the V's 
| were machined, however, that at some place at the root 
| of the V’s and in the vicinity of the centre, there 
| were areas of porosity. This was attributed to a hot 
| spot due to the mould not being perfectly level, and the 
slow speed of run from the pencil runners. Experiments 
| were, therefore, made with a new type of runner, which 
is that at present in use. The ingate was placed on 
| top of the rim with a large feeding head attached in as 
| close proximity as possible to the casting. By this means 
|the speed of pouring can be determined by the size 
| of the downgate, which leads directly into the feeding 
| head. This method showed a slight improvement over 
| the pencil-runner method when using ordinary iron, but 
|the most marked improvement came when used in 
connection with the lower-carbon inoculated iron. At 
this period it was noticed that the feeding heads pre- 
viously applied had never done the work expected of 
them, namely that of feeding the casting. This method 
of running, and the type of iron used, enabled the 
authors to eliminate the centre chill to obtain a sound 
bore, to eliminate porosity in the V’s, and to produce 
| a casting having a much closer structure. 
| The whole of the castings illustrated, with the excep- 
tion of the heaviest of the pulleys, are made in green 
sand. Fig. 7, on page 379, ante, and Fig. 15, on this 
page, give some indication of the type and variety of 
castings produced from inoculated iron. The roll- 
| grinding and fluting machine shown in Fig. 15 embodies 
many of these castings. This investigation and the 
developments which have resulted have been made 
possible through the intimate liaison existing between 
the technical and practical departments, connected with 
the foundry. As a concluding note, the authors have 
been greatly encouraged by the first-hand reports from 
the machine shop of the merits of inoculated irons. 
For permission to publish this paper thanks are due to 
the directors and management of Messrs. Thomas 
Robinson and Son, Limited, Rochdale. 




















, NEW WAGONS FOR THE LONDON AND NORTH EASTERN 
Rattway.—Over 3,000,0001. is to be spent in 1945 on 
the construction of 10,237 wagons for use on the 
L.N.E.R. This programme is intended to provide replace- 
ments but it will reduce the arrears of new construction 
caused by the war, and will also allow many obsolete 
wagons to be scrapped. Of the new vehicles, 4,000 will 
be 16-ton end-door mineral wagons, and 3,000 will be 
13-ton open goods wagons. Included in the remainder 
will be 1,750 hopper wagons for mineral traffic (the 
majority having a capacity of 21 tons or more); 200 
13-ton single-bolster and 100 21-ton double-bolster 
wagons (mainly for iron and steel products) ; 500 covered 
vans of 12-ton capacity; 100 10-ton “ air-insulated ” 
fish vans; 30 “ machine ” wagons of 20-ton and 25-ton 
capacities (for loads needing a specially low wagon floor) ; 





and 100 20-ton freight-train brake-vans. The last four 


this trouble was of advantage, since, on sectioning | bination of suitable runners and feeding heads ensuring | classes of vehicle will be fitted with vacuum brakes. The 


some of these castings, they were found to be internally 
sound. ‘ 
contended that, if it were possible to remove the ex- 
ternal shrinkage—which was visible—a satisfactory 
casting would be obtained. y 
a complete, and what proved to be an extensive, 


Here was something really beneficial, it being 





progressive solidification from the bottom upwards. 


|in the thicknesses of the castings produced. The 
| extensive machining necessary is illustrated in Fig. 14. 


' practice was to insert a taper chill, suitably coated, 


| programme also includes the construction of 457 non- 


Fig. 13, on this page, illustrates the wide variations | traffic or “ service ” vehicles, of which 400 will be loco- 


| motive coal wagons of 21-ton capacity. The balance is 
| to be made up of 46 special bogie-wagons of 40-ton 


These results called for|In the case of the heavy V-rope pulleys, the normal | capacity, and 11 25-ton ballast wagons equipped for 


bottom-door discharge. 
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MACHINE TOOL LUBRICANT- 
DISTRIBUTING TROLLEY. 


BaSED on experiences in their machine shops, 
Messrs. Alfred Herbert, Limited, Coventry, have 
developed a convenient and serviceable trolley, which 
is known as the “‘ Lubricar,” for distributing lubri- 
cants to machine tools and similar plant, the car 
being intended for use by a suitably trained operator 
responsible for the delivery of the correct lubricant, to 
a correct amount and in the correct place. Messrs. 
Herbert are convinced that where an appreciable num- 
ber of machines is concerned, the saving of time and 
material and the prevention of breakdowns and reduc- 


tion of output, resulting from the employment of a | 


man and the cost of the trolley will amply repay the 
outlay and running expenses. 
they mention a case in which three weeks’ loss of 
production from a vertical milling machine and the 
expenditure of several hundred pounds on repairs 
resulted from neglect to lubricate the knee slides, the 
saddle ultimately seizing. The firm estimate that at | 
least half the repairs and replacements to machines 
can be directly traced to lack of lubricating oil. 

The “ Lubricar” is a portable assembly of tanks, 
etc., carrying all the equipment and lubricants for 
oiling and greasing any machine and also a pump and 
filter for extracting and salvaging used oils from head- 
stocks, feed-boxes and other “ oil-bath” units. The 
several units comprise the following. 
for hydraulic oil with a self-draining top and a hand 
pump, also a suitable kettle for topping-up hydraulic 
systems ; one 5-gallon tank and oil-can for spindle oil ; 
one 5-gallon tank for machine oil and an oil can, kettle 
and a cranked funnel; one 12-gallon tank, with a 
quick-draining base, for filtered oil, this tank being 
fitted with a large hand pump having a flexible delivery 
nozzle; and one paraffin-wash tank with an anti- 
splash self-draining and filtering top, fitted with a 


hand pump and flexible nozzle and provided with a | 


cleaning brush. These five tanks are all removable 
and, along with a grease compartment fitted with 
two grease guns and another compartment for tools, 


cleaning materials and spares, are carried above a | 


main tank which is mounted on a four-wheeled trolley, 
one pair of wheels being of the swivelling castor type. 
The base of this tank forms a sump for waste oil. 


All the tanks can be enclosed by two hinged covers | 


provided with locks. A box on the casing carries 
lubrication charts and cards for attachment to each 
machine so that the frequency of lubrication and service 
can be recorded and a check thus kept on the system. 
The filter unit is mounted on one end of the main tank 
and comprises a hand-operated semi-rotary pump dis- 
charging to a filter the outlets of which deliver to the 
filtered-oil tank or to the waste tank as desired. The 


suction pipe of the pump consists of a 10-ft. length of | 


flexible hose with a quick-action coupling to connect 
to the various nozzles for withdrawing oil from the head- 
stocks, feed-boxes and saddle aprons. When the oil 
in such a part is in a condition which renders it worth 
salvaging it is pumped to the filtered-oil tank, or if too 
dirty for this it is pumped directly into the waste tank 
without passing through the filter. A hand-operated 
scraper enables the filtering element to be kept clean. 





INSTRUMENT DIAPHRAGMS FABRICATED BY WELDING. 
—A report of the Resistance Welder Manufacturers’ 
Association, Philadelphia, quoted in The Jron Age, states 
that diaphragms for sensitive pressure gauges are now 
produced by seam welding instead of the old method of | 
crimping and soldering the edges. Formerly made of 
beryllium-copper or phosphor-bronze, they are now 
manufactured of stainless steel and Monel. 





TRAVELLING SCHOLARSHIPS FOR THE STUDY OF QUALITY- 
CONTROL METHODS.—The Quality Control Panel of the 
Birmingham District Production Committee, Ministry of 
Production, through the generosity of local firms, have 
established travelling scholarships,each valued at about 
3501., to enable the recipients to spend three months in 
America studying the application of statistical methods 
in that country. The scholarships will be awarded to 
the authors of the best papers, of not less than 5,000 
words, on a subject dealing with “‘ The Application in 
Industry of Statistical Methods, with Particular Refer- 
ence to Quality Control.” The competition is restricted 
to candidates employed by established firms within the 
Midland Region. The examining board will consist of 
Drs. D. 8S. Anderson and B. P. Dudding, M.B.E., and 
Messrs. M. G. Lancaster, M.B.E., A. W. Swan, J. R. 
Womersley and J. A. Hunt. Further particulars may be 
obtained from Mr. J. A. Hunt, chairman of the Quality 
Control Panel, Room 205, C.M.L. Buildings, Great 
Charles-street, Birmingham, and candidates should notify 
him, not later than December 31, of their intention to 
submit papers. These are to be sent to the Principal, 
Central Technical College, Suffolk-street, Birmingham, 
not later than March 31, 1945. It is hoped that the 
results will be announced by June 30, 1945. 


To illustrate the point | 


One 5-gallon tank | 





PATENT RECORD. 


BSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification Pragtngs 
| #8 stated in each case; where none is mentioned, 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 
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Copies of S ‘ions be obtained at the Patent 
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AERONAUTICS. 


| $58,755. Catapult Spools for Aircraft. Blackburn 
| Aireratt, Limited, of Brough, R. H. Adie, of Welton, 
jand A. R. Scott, of Elloughton. (4 Figs.) July 16, 
|1942.—The invention relates to catapult spools for 
| aircraft. Such spools normally project from the surface 
of the aircraft in order that they may be engaged in the 
| Claws of the catapult trolley. The object of the invention 
lis to provide a retractable catapult spool which in 
| operative position is capable of withstanding side, end 
and torsional loads, and is of compact design and efficient 
in operation. A tubular housing is provided with lugs 2, 
3 having holes by which the housing is secured to the 
aircraft structure. The internal diameter of the tubular 
housing is reduced at one end, while at the other end it is 
fully open. A spool carrying member 5, capable of 
| sliding and rotating, is arranged within the tubular 
housing and carries at one end a rotatable catapult 
spool 6. Towards the outer end, the tubular housing has 
a pair of opposed inwardly projecting keys 7, 7’ having 
plain faces and the enlarged diameter ends of the member 
5 have opposed pairs of flat portions 8, 8", such that 
when that member is in normal position its flat surfaces 
8 may slide past the plain surfaces of the inwardly pro- 
jecting keys 7, 7! of the housing 1, but when the member 
5 is drawn out to its extended position by being slid 
along inside the housing and then rotated through 
some 90 deg., the full circular portion of the member 
5 will engage the ends of the inwardly projecting keys 
7, 7 and so prevent retractive movement. The member 
5 is hollow and at its inner end carries a member 9 which 
is movable laterally and is supported for movement in 
guides fast with the member 5, in which it is held by 
anend plate. The member 9 is provided with a latching 
element which acts through the wall of the member 5, 
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and on projection is adapted to engage in an aperture 12 
in the wall of the housing when the member 5 is extended 
and has been rotated so that by such engagement it 
latches the member 5 both against its axial as well as its 
rotational movement. From the inner end of the housing 
1 extends an elongated tube 13 of square section, which 
member is rotatably mounted and is engaged externally of 
the housing by an operating lever which is engaged by a 
control member to rock the lever and rotate the tube 13. 
The lever is constantly urged to either one of its extreme 
positions by the over-centre compression spring device 22 
(Fig. 2). Slidably mounted on the tube 13 is a cam 
member 16 having a projection which engages in an 
aperture in the member 9. This arrangement is such 
that as the member 5 is pulled outwardly towards its 
extended position, the member 9 and the cam member 16 
move along the tube 13 and during rotation of the 
member 5 the member 9 is displaced. A coil spring 17 
extends from a fixed point through the reduced end of 
the housing and along inside the tube 13 to terminate 
on a transverse web portion of the member 5. With 
the parts in extended operative position the spool- 
carrying member 5 is held against both sliding movement 
and rotational movement. When it is desired to retract 
the member 5, the lever 14 is rocked to rotate the tube 13 
and cause it to rock the cam 16. The effect of this 
rocking movement is initially to cause the projection 
on the cam to displace the member 9, to withdraw the 
latching el t from t in the aperture 12 
in the housing and then to cause rotational movement 
of the member 5 until the flat surfaces 8 become parallel 
with the plane faces on the keys 7, 7' on the housing, 
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when, as there is nothing to prevent axial movement of 
the member 5, the spring 17 pulls it within the housing. 
The catapult spool is brought to extended operative 
position under manual effort. (Accepted January 19 
1944.) 


METALLURGY. 


559,349. Adjustable Drawing Dies. Thomas Bolton 
and Sons, Limited, of Widnes, and G. V. D. Hayes, of 
Froghall. (12 Figs.) December 25, 1942.—The in- 
vention is a die for the drawing of bar, tube or strip 
which is adjustable so that complex sections can be drawn. 
Mounted within a holder 1 are two groups of die blocks, 
each individually adjustable, which can be locked in 
position by set-screws 2, one group consisting of blocks 3, 
each having an operative face 4 and a complementary 
face 5 and a second group consisting of a single block 6 
having a pair of operative faces 7, 8. Spacing bits 9 
can be added as required. The blocks can either have 
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flat surfaces against which the set-screws 2 abut, or 
they may be reversible. Where the block has one end 5 
complementary to a working surface 7, it can be slid 
along this working surface to give an adjustable length 
of side to the bar being drawn, and thus increase the 
capacity of the set of die blocks for drawing sections of 
varying shape or size. Where the blocks have outer 
surfaces which are operative or complementary to 
operative surfaces, then spacing pieces 17 are used which 
have one flat face and a face complementary to this 
outer surface in order to take the thrust of the sets of 
locking screws 2. (Accepted February 15, 1944.) 


MINING. 


559,380. Dust Suppression in Coal-Cutters. T. D. 
Jones, of Cardiff, and W. A. Terrell, of Cardiff. (2 Figs.) 
August 14, 1942.—Normally the cuttings from coal- 
cutters are loaded on to conveyors or directly into wagons 
and the invention aids in preventing the formation of 
dust during such loading and, in fact, the finely-divided 
particles have a tendency to ball up or to adhere to 
larger pieces of coal. The body of the machine has a 
jib 13 of a standard chain form, the picks being shown 
at 14. The conduit 15 for water under pressure is about 
3 in. in diameter. This pipe is mounted on the body of 
the coal-cutter all round the jib end and has a control 
valve. It is coupled by a flexible hose to a main. There 
are a number of jets 17 at intervals along the pipe 15 
adjacent to the jib, and these jets are placed so that the 
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water from them forms a curtain which plays over the 
root of the jib and wets both the picks and chain and 
the cuttings. The water pressure varies between 10 Ib. 
and 400 Ib. per square inch, according to the conditions 
of cutting. The water conduit and its jets are protected 
from falls of coal by a strong metal cover plate. The 
diagram shows nine water jets 17, three on each side 
of the front end of the cutter body, and three around 
the curved end. The three jets directly over the jib 13, 
which is extended to the right of the machine, are 
working. If the jib is working on the left-hand side, the 
three jets on the left would be in use, and so on. If 
the jib is to swing during cutting, the jets are auto- 
matically controlled to conform to the swing. (Accepted 
February 16, 1944.) 
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ALTERNA TING-CURRENT that of paper insulated 0 ig TR cae: ae 


TRANSMISSION — II.* (10) Data of Paper-Insulated, and of Oil-Filled 
By Dr. T. F. Wan. M1LE.E. | Cables.—In order to obtain a survey of the whole 
. ; field of application of heavy-current cables from the 
(Continued from page 424.) |low pressure of the consumer of 0-5 kV to the| 
(9) Survey of Heavy-Current Cable Technique.— | highest pressure of transmission of 220 kV, Table | 
The majority of all modern heavy-current cables | II, page 462, has been prepared.* and in this are | 
are lead-sheathed with impregnated-paper insula-| given the characteristic technical data of solid. 
tion. Such cables can now be manufactured for | insulation cable having a conductor section of 3 x | 
pressures up to 220 kV (i.e., the highest pressures | 150 sq. mm. for pressures up to 60 kV and oil- 
yet used in Europe for long-distance transmission) | filled cables of core section 1 x 240 sq. mm. from 
with the same reliability of operation as medium- | 60 kV. to 220kV. The 0-5-, 6-, and 10-kV cables 
pressure cables. In all cases, paper insulation of | are termed normal three-core cables, the 15-, 30-, 
many layers serves as the solid insulation material | and 60-kV types are screened three-core cables, and 
and impregnation of this vacuum dried paper in- | the 60-, 100-, and 220- kV types are single-core oil- 
sulation is effected under a pressure of 30 kV, and | filled cables. 
sometimes 60 kV, in vacuum tanks with tough,| In column 3 of Table II is given a value for the 
viscous, high-grade compound. The insulation of | transmitted power which characterises the signi- 
such cables is initially extraordinarily good—almost, | ficance of the cable or cable system, the magnitude 
in fact, ideal—but owing to alternate warming and | of the’ power being based on the requirement that 
cooling of the cable under load, this ideal condition 'the temperature of the low-pressure and 6-kV 
is not long maintained. Hollow spaces develop cables shall not be greater than 55 deg. C. and for 
and, at high pressures, glow-discharges take place | the high-tension type of 10-kV to 60-kV, the maximum 


in the hollow spaces and such glow-discharges, in temperature is 45 deg., while for the oil-filled cables 
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their turn, give rise to “ageing” in the case of |the maximum temperature is 60 deg. Column 4 
high-tension cables; that is, cables for which the | shows the operating capacitance per phase of the 
operating pressure is greater than 30 kV. For this| cable, and column 5 gives the maximum pressure 
reason, modern practice is to choose for high-pressure | gradient in r.m.s. volts per millimetre at the surface 
transmission (i.e., from 60 kV upwards) such cable | of the conductor core. Column 6 gives the loss 
types for which, by special means, compensation | angle (that is, tan 5) of 0-01 for solid cables and 
of the volume changes of the filling compound is | 0-004 for oil-filled cables as a basis for the calcula- 
provided so that dangerous ageing effects are | tion of the values given in the succeeding columns. 
eliminated. The type of cable which has been | The dielectric loss is calculated from expression (75), 
adopted in the overwhelming majority of cases is | on page 422, ante. Column 9 refers to the condition 
the oil-filled cable; that is, one in which paper | that the cables are laid in still air and column 10 
impregnated with fluid oil is used and oil channels | gives the losses due to glow discharge for those 
are provided. A cable of this type is shown in| cables in which the glow discharge can reach 
section in Fig. 34. In order to allow for the | dangerously high values. A loss angle of 0-005 
expansion of the oil when warm, expansion cham-|is taken as the basis of these calculated values. 
bers are installed at suitable intervals along the|No values are given in column 10 for the glow 
run of the cable. In Fig. 34, a is the conductor, | discharge in the case of the low (0-5 kV) pressure 
6 the insulation, c the oil channel, d the lead sheath | cable since the pressure gradient in this case is too 





and e the protective coating. 

Table I gives a comparison between cables having 
as insulation material, impregnated paper, oil, and 
compressed gas, respectively, and shows what 
great progress has been made in cable technique 
by the introduction of cable of high operating load 
capacity. In particular, it is to be noticed that 
the current carrying capacity of both the oil and 








* Part I of this series appeared on pages 101, 162 and 
222, ante. 


small to give rise to any appreciable loss. No 
values are given for glow discharge loss in the case 
of the oil-filled cables, since this type of loss is 
eliminated by the construction characteristics of 
this type of cable. 

Columns 8 and 9 show that a low-pressure, a 
medium-pressure and a high-pressure cable, although 
the loss angle (column 6) is the same in all cases, 
give rise to losses and corresponding heating effects 





which differ by several powers of 10, and it follows 
from this result that in the case of low-pressure 
cables, for example, there is a wide range of con- 
structional material which can be chosen for the 
manufacture of such cables, whereas extreme care 
must be exercised with regard to the selection of the 
constructional material of high-tension cables in 
order to ensure that small defects shall not lead to 
disastrous failures. 

The foregoing considerations show that the 
extreme precision of workmanship and the utmost 
care and detailed examination of the component 
materials which are required from the cable engineer 
are in no way exaggerated, since bitter experience 
has shown that any relaxation of the severe restric- 
tions will lead to disastrous breakdowns. This 
applies equally to the choice of the materials, 
particularly the paper and oil, and to the process 
of impregnation. It is due to the recognition of 
these requirements that modern cables of the 
highest operating pressures give loss angles of the 
dielectric under conditions of maximum temperature 
which are equal to or less than 0-002; that is, 
less than one-half the value recorded in Table II 
as a favourable one. Further, the effect of the 
temperature on the magnitude of this loss is negli- 
gibly small, even for temperatures up to 100 deg. C. ; 
that is, temperatures far in excess of the operating 
temperatures. For this reason the risks of a heating 
breakdown, even at pressures of 220 kV and 
after long periods on short-circuit, is completely 

















TABLE I. 
Operating Pres- Com- 
sure 60 kV. —-a Oil- 
Section of Copper Ins Insulated 
Core 3-95 sq., Cable. Cable. Insulated 
mm. Cable. 
Thickness of insulation, | 
mm. on 7 ot 14 67 6-7 
Operating electric stress, 
V. per mm. es oe 4,700 8,000 8,000 
Breakdown electric stress, 
V. per mm. es si 16,000 40,000 40,000 
Permissible temperature 
rise,deg.C. .. “. 25 55 55 
Maximum operating tem- 
perature, deg. C. it 45 75 75 
Maximum operating cur- | 
rent, amperes .. oe 210 318 318 
Maximum operating load, 
ae am aa 21,800 33,000 33,000 





eliminated. This conclusion is derived from more 
than 12 years practical experience with oil cables, 
including those for 220 kV, during which time not 
a single case of breakdown due to failure of the 
dielectric has occurred. 

An important auxiliary process which has been 

indispensable for the practical success of the oil- 
filled cable is the development of the method for 
producing seamless drawn lead tubing of sizes 
appropriate for sheathing cables of the largest 
diameters. If the lead sheathing of an oil-filled 
cable has no adequate support, even the thickest 
sheath cannot withstand a sustained pressure 
greater than from 1 to 2 atmospheres ; for example, 
if the cable is laid so that its height varies by an 
amount greater than about 30 ft. to 50 ft., then 
owing to the low yield point of lead, a permanent 
distortion will be produced. In practice, therefore, 
it is necessary to provide metal bands tightly wound 
in a helical form which will support the lead sheath 
and prevent excessive stretching. Hitherto copper 
bands have been used for this purpose owing to 
the corrosion-resisting properties of copper. 
As regards the thickness of paper insulation used 
for oil-filled cables, there appears to be little like- 
lihood of any marked changes in this directuwn in 
the near future, and it is probable that even fer 
the rigorous requirements of such cables, cellulcee 
paper will be found suitable ; there are indications 
also that synthetic oil will be used for this purpose. 
For most oil-filled cables, the conductor core is 
built up on a steel mandrel. It is probable, how- 
ever, that in the future, the core conductor will be 
constructed so that it is self-supporting, which con- 
dition can be obtained by means of a “ locked-coil ” 
type of construction. In this way, a considerable 
saving of space will be effected and there will be a 
reduction of the friction to the flow of the oil through 
the oil channel. 











* Elektrivitdtswirtschaft, April 15, page 153 (1940). 
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Whereas in the case of oil-filled cables the glow | 
discharge loss is eliminated, in the case of solid paper- 
insulated cables the glow discharge cannot be com- 
pletely avoided if the cable is to be of economic | 
design. While it is quite possible to obtain a low 
value for the glow discharge in a new cable it is not 
possible to avoid, at least locally, a ten-fold increase 
in the loss angle due, for example, to bending of the 
eable. For this reason therefore it is not satisfac- 





tory to regard a measurement of the loss angle of a 


new cable or of one which has only once been warmed 
up, as, for instance, when it is wound on the cable | 


drum, as a criterion of the quality and the probable | 


life of the cable. The loss angle measured in this | 


way for cables manufactured by different firms may | 


agree within a few parts in a thousand, whereas after | 


long periods of service, such differences may quite 
well increase to a few parts in a hundred. 
The quality of a solid cable is to be assessed from 
the aggregate of the individual characteristics of the | 


several constructional parts and processes. For | 


example: (i) In the case of solid paper-insulated 
cables, the thickness of the insulation for a 60-kV | 
cable is about 14 mm., whereas for an oil-filled cable | 
itisonly 8mm. This difference is solely due to the | 
fact that glow discharge cannot be entirely elimi- 
nated in solid cables and it is only by reducing the 


pressure gradient in the dielectric appropriately that | 
the glow discharge can be kept within permissible | 
(ii) Actual experimental test data show that | 


limits. 


the resistant quality of the insulation to glow dis- | 
charge can only be found by measurements extend- | 


ing over long periods of time in combination with | 
impulse and alternating-current breakdown test 
measurements. (iii) The impregnating compound | 
must have low sensitivity to glow discharge. | 
(iv) The impregnation of the paper insulation 
must be as perfect as possible and a guide to this 
condition is the magnitude of the loss angle plotted as 
a function of the applied pressure. (v) Screened 
cables should be used in all cases in which the 
dielectric loss may become prominent; that is, for 
cables operated at pressures greater than 15 kV. 

Reference should again be made to columns 7, 
8, and 9 of Table II, which show that the dielectric 
loss and the consequent heating effect at pressures 
of 6 kV and 10 kV are, out of all proportion, smaller 
than the losses at pressures of 30 kV and much more 
so in the case of 60-kV cables. Practical experience 
extending over 40 years of operation of such cables 
has shown that the glow discharge, as defined by the 
data in Table II for 6-kV and 10-kV cables, is 
quite innocuous to the safety of the cable and it 
appears therefore that in future a higher loading will 


ALTERNATING-CURRENT TRANSMISSION. 


Fig. 38. 
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be permissible with them, The matter, however, | . 
stands otherwise as regards cables for higher pres- —s 
sures. In these cases a further increase of the 
present standard rating is not feasible, particularly . det 
in the case of pressures of 30 kV and over. This is , ia a ® 4 fe cay P = | « . - 
proved by American experience where an increase | —————— — —_|__>»_|_ ; 7 oe —— 7 et = ee Neher 
of the loading, in spite of an increase of the insula- oy ——y 
tion, has led ra a meer os increase in the number of bh aly Sy : — Operating *Gapac "> Serves at Moatle | — “—— | Dischar 

7 7 a Load, nee, Surface of| Tan or Cable Meabee, Rise of . 
bene _Foe perro ou eo vt] cine | Ma) AE [atertn| Sng) "| Spee | eee | Ae | Wa 
low, and particularly the glow-discharge loss, which I rae aber per me me eke. | Fa, | 
compels manufacturers, on the one hand, to use such | Normal _Sector- | _ “| eer re: eae J as & | ic 
relatively large insulation strengths and, on the) Shaped ca | 
other hand, to be satisfied with a moderate load co. Fy me | | 
rating ; both aspects, however, mean a sacrifice of Impreg- 3 x 150| o- 5/0-20 | 265 | 0-06 | 0-23 0-01 | 0-77 | 0-77 0-0007 | — 
valuable raw material and invested capital. For —_ 43 x oe 3-5 3,000 0-6 | 22 0-01 ww £0. £6. 
this reason cable engineers all over the world have| Cables. |? * ool 10/6 ; oe oe at = = 7 oe |) eS 
been occupied for many years in efforts to devise il 
some simple constructional method other than that | S*reened | (Hoch- | | 
of the oil-filled cable in order to eliminate the ageing | (see rie i, 204, page | 
effect due to glow discharge. One method for the| 42!: 4 
achievement of this aim is to increase the pressure a (s x 150] 15/10 | 7,000 0-4 2-8 380 380 0-2 190 
in the hollow spaces by filling the cable with gas| Paper |} x 15° soas . | by o4 oa ie > 2.450 ot + ee 
under pressure. The American engineers Fischer | ©>les. ( 
and Atkinson, about 20 years ago, first proposed the | [77 x 240 | 00/35 47,000 0-38 5-7 0-004 1,755 585 0-4 | _ 
use of compressed gas in the cable to eliminate the| Core oa {i x 240 | 100/58 73,500 0-29 6-7 0-004 3,690 1,230 0-75 as 
glow discharge and the reason this simple device has| Cables. (1 x 240 | 220/127 115,000 0-20 9-3 0-004 12,150 4,050 BD sf ire 























not been more extensively applied in practice at an 
earlier date is that the inventors were before their 
time, in the sense that the constructional difficulties 
in providing a gas-tight sheath which could stand 
pressures of several atmospheres for an indefinite 
time were, until recently, insurmountable. 


cores each insulated with impregnated paper| protect the cable against mechanical damage. 
and assembled in a lead sheath. For cables of | Nitrogen under pressure is pumped into the steel 
larger core section, each insulated core is provided | tube and the pressure is maintained for long periods 
with a lead sheath, as shown in Fig 36, page 461.| without requiring any attention. Ifthe pressure 
In both Figs. 35 and 36, a indicates metallised paper | falls it can be restored by pumping additional gas. 
tape, 6 the lead sheath, ¢ the protective sheath and | The cables illustrated in Figs. 35 and 36 are filled with 





A gas-filled three-phase cable is shown in 
section in Fig. 35, page 461, and comprises three 





d the gas-tight steel tube. This tube serves to! nitrogen at a pressure of 15 atmospheres and in 
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this way the whole cable structure is pressed together 
so that no hollow spaces caa develop in spite of the 
temperature changes which take place due to changes 
of load. 

The effect of the high-pressure gas on the electric 
strength of the cable can be seen from a reference 
to Fig. 37, on page 461. Curve I refers to the con- 
dition for which the gas is at atmospheric pressure, 
and shows the ‘relationship between the breakdown 
pressure gradient and the time for which this pressure 
is applied for the case of a three-phase 25-kV Héch- 
stadter screened cable of which the paper insulation is 
7 mm. thick and the cross-section of each core, is 


that the capacitance per phase of a three-core cable 
will be from 13 to 25 times that of an overhead-line 
system, the higher value referring to the lower 
operating voltages; that is to say the speed of 
travel of the electric waves in a cable, viz., about 
1-5 x 10° km. per second will be about one-half 
the speed of travel on an overhead line. 

The inductance and capacitance for overhead lines 
can be calculated easily and accurately from a 
knowledge of the configuration of the system. In 
the case of cables, however, it is common practice to 
make use of values obtained by actual test. In 
Fig. 38, opposite, are shown the values for the induc- 








95 sq. mm. It will be seen that a pressure gradient 
of about 40 kV per millimetre can be sustained 
momentarily without breakdown and that as the 
pressure gradient decreases the time for which the 
pressure can be maintained without breakdown 
increases correspondingly, so that when the gradient 
falls to about 15 kV to 17 kV per millimetre the 
insulation will sustain it for an indefinite period. 
In practice, the cable would not, of course, 
be operated at the limiting value of the pressure 
gradient and in the case of this cable the maximum 
permissible pressure gradient is about 5 kV per | 
millimetre. The maximum value of the impulse 
pressure which the cable can withstand when the 
gas is at atmospheric pressure was found to be about 
80 kV to 120 kV per millimetre. 

The effect of raising the gas pressure to 15 atmo- 
spheres is shown by Curve II, Fig. 37, from which 
it is seen that the cable will then be able to stand 
a pressure gradient of about 40 kV per millimetre 
for an indefinite period. It follows, therefore, that 
a cable filled with compressed gas can be operated 
at a considerably higher electric load than when oper- 
ated at atmospheric pressure. A further advantage 
of the compressed-gas filling is that a greater tem- | 
perature rise can be allowed without risk of danger ; 
that is to say, that, whereas for a solid cable at 
atmospheric pressure a temperature rise of not 
more than 25 deg. is permissible, in the case of a 
cable filled with compressed gas an operating tem- 
perature of from 70 deg. to 85 deg. C. can be allowed 
without any risk. In consequence of this higher 
permissible temperature rise a correspondingly 
heavier load can be carried by the cable, viz., about 
50 per cent. greater than when the gas is at atmo- | 
spheric pressure. Actual test data show that in| 
the case of a cable for 30 kV a gas pressure of about | 
two atmospheres is sufficient to eliminate glow dis- 
charges up to voltages greater than the phase 
voltage, while a gas pressure of four atmospheres | 
will eliminate glow discharges for an operating 
voltage greater than the line voltage. 

It may be said then, that the use of gas filling 
under pressure makes it possible to operate a| 
given cable at a higher voltage and consequently | 
to transmit a greater load, and since the temperature | 
rise can be such that an operating temperature of 
about 80 deg. C. is quite safe this means that a given 
cross section of core conductor can carry about 
50 per cent. greater current than if the cable were 
operating at atmospheric pressure. Although well-in- 
formed opinion is not yet entirely unanimous regard- 
ing the prospects for gas-filled cables, the objec- 
tions which have been raised are rather of a secondary 
order of importance and the view is now widely 
held that for cables operating from 20 kV to 60 kV, 
the solid paper-insulated cable is likely to be super- 
seded by the gas-filled cable, the outstanding 
advantages of which are high load rating, elimina- 
tion of danger of ageing due to glow discharge, simple 
constructional design, and saving of valuable 
material. 

The inductance and capacitance of cables and 
cable systems is widely different from the corres- 
ponding quantities for overhead lines. Since, for 
example, a three-phase cable comprises three cores 
situated close together, the inductance per phase is 
relatively small, viz., about 1/3-5 to 1/5 times the 
value for a three-phase overhead line system, the 
latter value referring to the lower operating pres- 
sures. On the other hand, the capacitance of a 
three-phase cable system is very much larger than 
that of an overhead three-phase line, partly because 
of the close proximity of the cable cores to one 
another, and partly on account of the high dielectric 
constant of the paper insulation (viz., «= 4), so 











tance and capacitance, respectively, for three-phase 
belted cables and in Fig. 39 the corresponding 
values are given for screened three-phase cable each 
core of which is provided with a Héchstidter metal- 
lised paper screen. 


(T'o be continued.) 
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Radio Technique. By A. G. Mitts. London: Chapman 
and Hall, Limited. [Price 12s. 6d.] 





| Tue title of this work is not happily chosen, as the 


book touches but little upon the actual technique 
of radio. About one-third of it is occupied with the 
basic physical preliminaries to radio, the remainder 
being devoted to radio proper. As there are only 
164 pages of text, about half of which are taken up 
with the 301 figures, and as Mr. Mills has confined 
himself mainly to verbal explanations with a mini- 
mum of mathematics, the treatment ig necessarily 
superficial. Unfortunately, this is by no means 
the book’s only fault. It bears evidence of having 
been hastily compiled and left without revision or 
adequate proof reading. Some sentences are quite 
meaningless, as on page 93: ‘‘ The greater the cir- 
cuit oscillates (high frequency), the more electrolines 
are cut off because the reverse field is created 
rapidly.” Another instance is the attempted ex- 
planation (in eight lines !) of standing waves. Other 
statements are completely misleading, as on page 26 : 
** A current measuring instrument or ammeter must 
have low resistance and a voltmeter a high resistance 
to avoid overheating due to current.” 

Even on elementary physical matters Mr. Mills is 
prone to inaccuracies, of which examples are : 
*. .. the leads to the electrodes themselves are 


| taken to extreme lengths to reduce the capacitance 
“It takes about 30) 
|seconds for the heater to bring the cathode to| 


between them.” (page 54) ; 


sufficient heat to emit electrons.” (page 59); and 


|“** Timbre’ is best described as two notes of the 


same fundamental frequency which may be played 
on different instruments” (page 147). Fig. 17 
would almost inevitably convey to a beginner the 
impression that the magnetic lines of force lie in a 
plane containing the axis of a straight wire along 
which a current is flowing, and nothing is done in 
the accompanying text to correct this impression. 
Mr. Mills’ incursions into chemistry are equally 
unfortunate. Silver cyanide is not “ given off ” but 
is precipitated from the solution (page 8). There 
is no such substance as “ potassium hydrate ” 
(page 10); the correct designation is ‘‘ potassium 
hydroxide.” 

In a work designed for beginners, order of pre- 
sentation is of the greatest importance. Though it 
may not always be possible to treat each topic in 
strictly logical order, the number of references ahead 
in this work is unduly large. Furthermore, the 
numbering of the figures is often inverted for no 
apparent reason. Perhaps the most glaring instance 
is in Figs. 180-183, which are referred to in the text 
in precisely the reverse order. 





HANDBOOK OF STANDARDS FOR PosT-WAR BUILDING.+4 
—tThe British Standards Institution has just published a 
Handbook for Building Materials and Components, which 
includes essential technical data from 164 British Stan- 
dard Specifications. It has been issued to serve as a 
supplement to the Housing Manual recently published 
by the Government, and the standards will be used as 
a basis for post-war building. The book contains 317 
pages. Copies are obtainable from the offices of the 
Institution, 28, Victoria-street, London, 8.W.1, the price 


THE CONTRACTOR AND 
DESIGN. 
By KennetH Tuomas, B.A., LL.B. 
(Concluded from page 444.) 


THE contractor, still seeking some way out, will 
then contend that he cannot become responsible for 
something that was never within the contemplation 
of the parties when they entered into the contract. 
That phrase “within the contemplation of the 
parties ” is one of which contractors should always 
beware because, like a quicksand, it presents an 
attractive appearance but is full of hidden dangers 
and affords a treacherous foothold; but it is so 
commonly regarded by contractors as a rock of ages 
that it is desirable to give some consideration to its 
real nature. 

““ Contemplation ” is too frequently regarded as 
being synonymous with “expectation”; but it 
does not by any means follow that the unexpected 
has not been contemplated as a possibility, even 
though a remote one. The contractor, in general, is 
too prone to regard the happening of the unexpected 
as being outside ‘‘ the contemplation of the parties ” 
and to derive a false comfort from that reflection. 
He is apt to assume that the subsequently dis- 
covered existence of any factor which he either failed 
to take into consideration at all when tendering, or 
else put aside as a possibility so remote as to be 
practically negligible, is ‘ beyond the contemplation 
of the parties ” in the sense that it affords an excuse 
for non-performance of the contract. 

He conceives, for example, that an employer who 
invites tenders for the construction of a breakwater 
and, in doing so, stipulates that it must be con- 
structed in the dry “ contemplates ” that the con- 
dition of the sea-bed at that site will prove to be 
such as to render physically possible the construction 
of a cofferdam from which the water can be pumped 
out; and when, having undertaken the job, he 
finds that the sea-bed does not yield the result he 
expected or hoped for, he seeks to excuse himself 
on the ground that it was “not within the con- 
templation of the parties” that the sea-bed would 
prove itself to be in the nature of a colander! It 
may be that he confuses, in his mind, “‘ expectation ” 
| with “‘ contemplation”: it may be, on the other 
| hand, that he does not think very much about the 
matter till he seeks an excuse to escape a predica- 
ment which is, essentially, of his own making. For 
what does an employer “ contemplate,” when, hav- 
ing prepared a design for a work to be constructed 
on @ particular site, he inquires of the contracting: 
world: “‘Can you doit?” Certainly not that the 
performance is practically possible, for the question- 
ableness of that is inherent in his own inquiry. In 
short, he leaves most of the “ contemplating ” to 
the contractor and if the latter, in saying “I can 
do it,” fails to take into consideration any relevant 
factor or, having considered it, decides to take a 
chance on it, it is his responsibility and not the 
employer's. 

It happens, not infrequently, that the employer, 
in inviting a tender, does in fact “‘ contemplate ”’ 
(in the sense that he visualises the possibility of) all 
kinds of fearsome possibilities and specifically stipu- 
lates—in case the contractor should have overlooked 
them—that he, the contractor, shall bear the 
responsibility in the event of any such possibility 
materialising ; and a contractor seeking to extricate 
himself from a difficult position by an assertion that 
some factor was “ not within the contemplation of 
the parties *’ too often fails to realise that what he 
is, in fact, asserting is that no reasonable person 
could have expected him to read the conditions of 
his contract ! : 

But even when the employer has not been so far- 
seeing, or so cautious, the contractor will not be 
able to excuse himself for failure to carry out his 
contract by reason of his having not taken into 
consideration any factor which in fact existed at 
the time he entered into that contract; or even 
any factor coming into existence subsequent to 
the contract being made, unless such supervening 
factor is of such a nature that neither party could 
reasonably have expected the contract to continue 








being 12s. 6d., postage included. 


to be binding in the face of it. 
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It is true that events may occur, subsequently 
to a contract being entered into, which render it 
no longer binding or by which, to use a familiar 
expression, the contract is “ frustrated"; but here 
must come another warning, for contractors are 
prone to regard the doctrine of frustration as being 
much wider and easier of application that it actually 
is. It must be emphasised, first of all, that the 
discovery during the currency of the contract of 
some state of affairs which, though unknown to 
the contractor at the time the contract was entered 


into, did, in fact, then exist, does not constitute a | 


supervening factor which renders possible the appli- 
cation of the doctrine of frustration. Take, for 
example, the case where a contractor has under- 
taken to lay a sewer in a trench bottom without 
artificial support and the ground, on being opened 
up, proves to be so soft as to be incapable of support- 


ing the weight of the pipes (see Bottoms v. York | 


Corporation, supra). There is no new factor there. 
The ground is as it was when the contract was 
entered into, and all that has happened is that the 
contractor has failed to take into consideration a 
factor which ought to have been present to his 
mind when tendering. 


There is no frustration of the contract in such | in a certain position, intended to go over a stream, | 


circumstances. It may very well be that a sensible 
employer who wants his sewer laid on that site, 


terms of contract in the sense that, when making 
the bargain, each party can propound conditions 
for the consideration of the other so that the terms 
finally embodied in the contract are terms agreed 
upon as acceptable to both. If regard is had to 
that fact, it will be apparent that it is just as much 
the contractor's duty to make provision for a con- 
templated contingency if he thinks it likely to 
eventuate as it is the employer’s, and it cannot be 
inferred, therefore, that the contingency was not 
contemplated, merely because the contract makes 
no provision for it. The true position in such a 
| case is that both parties have decided to take a risk ; 
the employer, that of having to pay the contractor a 
covering price for something that may not happen, 
and the contractor, that the price he has inserted 
may not be sufficient to compensate him if that 
| something does happen. 

That is not to say, of course, that the law assumes 
|that every conceivable eventuality which may 
| occur must necessarily have been within the con- 
| templation of the parties when they entered into the 
jcontract. There is @ case, for example (Rashleigh 
| v. South Eastern Railway (1851), 10 C.B. 612), where 
| two parties contracted for the building of a bridge 


| 





—— 


porary works other than those contemplated were 
carried out. In the former case, the employer hag 
sustained no real loss, because the work never could 
have been effectively completed and, therefore, 
damages would be nominal. In the latter, however, 
the contractor’s failure has deprived the employer 
of the ownership and use of a valuable work, and 
the measure of damages would be the extra cost of 
completing the work by another contractor over 
and above what would have been payable to the 
original contractor under his contract; with, in 
some cases, an additional amount representing the 
loss to the employer through being deprived of the 
use of his structure from the time when it should 
have been completed and handed over under the 
contract until the actual date that he received it. 
The seriousness of these consequences excuses the 
repetition, in conclusion, of the warning that the 
contractor, if he wishes to rely in law upon the skill 
of the employer's engineer so as to impose upon the 
employer the responsibility for practicability of the 
design, both inherently and in relation to the sub. 
soil, should insist on the insertion in the contract 
of provisions which will adequately protect him in 





| these respects. 


That is, no doubt, a counsel of perfection and one 


| on the assumption that the stream would be diverted | Which it is almost impossible to carry into practice 


| 80 as to pass under the contemplated bridge. The 


under present-day conditions, though cases have 


and who realises, when the real nature of the | stream was not diverted and it was held that the | occurred in which, circumstances being propitious, 
ground is disclosed on its being opened up, that the | contract was frustrated because the non-diversion | it has been done. Where it cannot be done, con. 


work cannot be done in accordance with his design, 
will give instructions that artificial support is to be 
provided ; or, hardening his heart in the historical 
manner of the Pharaohs, may consent to the con- 
tractor varying the design in an approved manner 
in order to get the sewer down, but may refuse to 
pay the increased cost occasioned by the variation. 


If, however, the employer does not consent to the | 


variation, the contractor remains responsible for 
his failure to do what he has contracted to do. 


Secondly, stress must be laid on the fact that it | 


is by no means every new factor which will enable 
the contractor to claim that frustration has taken 
place. Suppose, for example, that, in the last illus- 
tration, the ground when opened up had been 
adequate to support the sewer, but had become 
softened by rains before the sewer could be laid 
and the trench filled in. Here is a new factor, but 
not one which gives rise to frustration; because 
the parties, when entering the contract, must be 
taken to have contemplated such an every-day 
eventuality as wet weather. 

It is not possible to prescribe any rigid or in- 
fallible test for ascertaining whether a new factor 
is such as will properly enable a claim for frustra- 
tion to be made; but the principle to apply is, 
whether it creates a situation so different from 
what the parties as reasonable men could have con- 
templated that they could not, as such, have in- 
tended the contract to continue to be binding. 


When that principle is applied it must be applied | 


cautiously, dispassionately, and, in a sense, judici- 
ally. Contractors frequently fail to draw an ade- 
quate distinction between the event and its con- 
sequences. It would be going too far to say that 
uncontemplated consequences of a contemplated 


| of the stream was not within the contemplation of 
| the parties. 

| That was, no doubt, a very clear and simple case 
| (though contractors would be well advised to note 


| thee it required a costly lawsuit to determine the 





tractors should, when tendering, realise that the 
responsibility for the possibility of constructing the 
work as designed, and for the subsoil—not only as 
it exists at the time of tender, but as it may, through 
action of the elements or other factors, become 


matter !), but there are others in which it is not so | during the construction of the works—is theirs, and 


| easy to reach a conclusion as to whether an eve 
was within the contemplation of the parties or not. 
What a contractor should constantly bear in mind 


is that, when some possibility is referred to in the | 


contract and it is provided that he shall take the 
|risk of that contingency, it is going to be very 
difficult for him to argue that that possibility was not 
contemplated by the parties ! Suppose, for example, 
that a contract contains the provision : 


must accept responsibility for all loss and damage 


to the works and to adjacent property arising from | 


this cause.” Floods do occur, and sweep away his 
works: it is not open to him then to say: 


“ Floods were contemplated, but not a flood which | « 
would sweep away my works—lI only expected a} 
If he did not, when negotiat- | 


teeny-weeny flood ! ” 
ing the contract, think it necessary or desirable to 


to have accepted the risk. If he accepted the risk, 
it is reasonable to assume that he priced it. If he 
priced it, then he must not grumble if his price was 
inadequate: if he did not, then he must blame 
himself—or circumstances. In short, 
hope that a contingency will not eventuate does not 
| justify a contractor in assuming that that contin- 
|geney was not within the contemplation of the 
parties. 

| This survey would be incomplete without some 
reference to the financial consequences of the 


* This | 
valley is very liable to flooding. The contractor | 


limit the extent of his liability, he must be deemed | 


the mere) 


nt | theirs alone, in the absence of positive representation 
| by the employer. 





MOULDED SCREW THREADS IN 
PLASTICS. 


Wuewn screw threads are formed in or on plastic 
materials in the moulding operation, difficulties are 
experienced owing to the fact that the material shrinks 
on cooling after being taken from the mould. The 
moulded threads therefore will not fit standard metal 
threads unless suitable allowances are made in the 
diameter and pitch of the threads formed in the mould. 
| The determination of the allowances to be made is 
comprehensively discussed in a monograph entitled 
Tolerances for Screw Threads " issued by Messrs. 
British Industrial Plastics, Limited, 1, Argyll-street, 
London, W.1, and written by Mr. J. Butler, develop- 
ment engineer to that firm. It lays no claim to be 
final, and constructive criticism is invited to enable the 
matter to be fully discussed before the final scheme 
is submitted to the Technical Committee of the British 
| Plastics Federation. Persons who are in a position to 
provide such criticism are, therefore, invited to apply 
to the company for a copy of the monograph ; it is 
too long for reproduction here, even in abridged form. 
Some indication of its contents may, however, be given. 
| The first section states the general problem, and is 
| followed by one on general tolerances, in which the 
effects of errors in tool making, tool wear in long runs, 
jand variation in powder shrinkage are dealt with. 
| The following sections deal with particular cases, namely, 
| those in which both the male and female screws are 


event could never occasion frustration, but to do| contractor's breach of contract if he fails to fulfil | moulded; those in which moulded female threads engage 


so they would have to be of so far-reaching and | his obligations to construct the work because the | withstandard metallic bolts ; and those in which moulded 


unnatural a nature as to be beyond the anticipation 
of any reasonable man. 

If the illustration of rain softening the bottom 
of a trench may be resorted to again : it is not open 
to the contractor to argue that, though rain might 
have been in the contemplation of the parties, the 
softening of the bottom by it could not have been, 
for that is a reasonable and probable consequence of 
rain. It is an argument, however, to which con- 
tractors frequently resort, supporting it by the 
observation that, if such a softening had been con- 
templated, provision would have been made for the 
supply of artificial support for the sewer. In argu- 
ing thus, they are departing from the test enunciated 
above, which is not whether the employer might 
have made provision to meet the contemplated con- 
tingency, but whether the parties as reasonable men 
intended the contract to remain binding in face of it. 

In this connection, reference must again be made 
to the fundamental fact that, in the eyes of the Law, 
the parties to the contract are free to make their own 


| design is unsuitable either inherently or relative to 
| the subsoil. Those consequences must vary in 

accordance with the particular type of contract, 
| but, taking the case of the most common form— 
| that is, an entire contract under which, to become 

entitled to payment, the contractor must complete 
|and deliver. the work—the consequences of such a 
| breach would be two-fold. He would, in the first 
| place, be unable to obtain payment for the work 
|done up to the time the breach occurred, and, 
accordingly, would be the loser by the amount 
|expended by him upon the construction of that 
| work. Secondly, he would be liable to the employer 
|for damages for the breach. In regard to the 
| amount of such damages, there would be a distinc- 
|tion according to whether the design of the per- 
| manent work were in itself faulty, so as to render 
|construction of the work in accordance with it 
| really impossible, or whether the design were such 
| that completion of the work in accordance with it 
| was possible provided that preliminary and tem- 


male threads engage with metal female threads. A 
final section deals with combinations of pitch shrinkage 
and general moulding tolerances. There are 15 tables 
of proposed limits and tolerances; particulars of the 
gearing required for lathes having standard lead-screw 
pitches to give the necessary adjustment to suit 
moulded threads of various shrinkages ; and a logarith- 
mic nomogram for pitch shrinkage allowances. 





Two MILLION-VoLT X-Ray APpPpaRaTus.—We under- 
stand that a 2,000,000-volt mobile X-ray apparatus, 
capable of penetrating 12 in. of steel, has been completed 
recently by the research laboratories of the General 
Electric Company, Schenectady, New York. This 
machine doubles the available voltage for examining 
metal sections to find defects. About 50 1,000,000-volt 
X-ray units developed by the General Electric Company 
are being used in United States war industries and else- 
where. To radiograph an 8-in. steel casting, the 
1,000,000-volt units require an exposure of 4} hours. 
The 2,000,000-volt equipment gives the same result in 
34 minutes. 
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RESEARCH AND DEVELOPMENT 
IN AERONAUTICS.* 


By H. E. Wopenris, C.B., C.B.E. 


WueEn the list of the topics selected for previous 
Thomas Hawksley lectures is studied, it is remarkable 
to find that aeronautical engineering has never before 
been included, but in our absorption—voluntary or 
otherwise—in its manifestations to-day we forget how 
exceedingly youthful aeronautics is. It is younger 
even than the century in which we live. The subject 
chosen for this lecture being aeronautical research and 
development, I should begin with research and end 
with development. That would be the logical course, 
but I pro to vary this plan and begin with the 
features of the present-day aeronautical landscape and 
deal later with the story of how we managed.to get so 
far as we have. The most remarkable feat of 


fuel load to initial total laden weight be one-half, the 
range of flight works out at 6,000 miles. If half that 
fuel load be replaced by pay load, the range will 
naturally be half this. The first 10 per cent. of fuel 
weight will take the aeroplane about 1,000 miles and 
each additional 10 per cent. a slightly longer distance 
(as the flying weight gradually gets less). As to the 
chances of adding greatly to this range, there is little 
to be gained by increasing the airscrew efficiency since 
the pe figure is so high, and ly not much 
can be looked for increase in fuel economy ; but there 
is certainly room for a substantial decrease in drag, 
even though its attainment may mean the replacement 
of the tractor airscrews by pushers—or even better, 
once reasonably high fuel economy can be pres’ — 
in the use of jet propulsion. ition of the 
airscrew would at once make it worth while to employ 
really smooth surfaces for wings and fuselage, and so 





present-day aviation is the amazing growth in what is 


called “ performance,” growth that is, in the speed, 
range, altitude, load capacity, and mancwuvring power 
of modern aircraft. soil in which it has grown 


has been the enterprise of engineers, the fertiliser the 
work of scientists. By the addition of airways to 
man’s older ways of travel, the geographical relation- 
ship of every country to every other has been my 4 
affected and there has hardly yet been time for thi 
new factor to be absorbed into the normal give and 
take of human life. Britain, as an island Power, is 
the most affected of all. 

Of the gradual unfolding of the potentialities of flight, 
the lecturer, as holder of the then newly created office 
of Director of Scientific Research at the Air Ministry 


far as provision for aeronautical research was con- 
cerned, the Governments of the day were not ungen- 
erous. 
Director's efforts had the powerful support, when 
needed, of the Chairman of the Aeronautical Research 
Committee, who, for the greater part of the period, 





through the critical pre-war years 1925 to 1937, had | tufts of wool fastened to the wing s' 
a front-seat view. In most of those years, Government | 


finance to aid aviation was exceedingly scanty, but so | 


It is but fair to record, moreover, that the | 


duce the drag substantially. 

Great efforts have been made in recent years in aero- 
nautical laboratories to determine how the air drag on 
aircraft parts can be reduced ; and as the largest single 
item contributing to the total is the wing drag, wi 
sections and wing surfaces have been specially ied. 
Near the leading of a wing the air flows in regular 
layers over the s Fe Ss ree oS pe of 
cards), but this does not extend over the wing, 
the regular layers soon giving place to turbulent mixing, 
when the drag force rises to a much higher level. The 
creation of this rapid turbulence naturally calls for a 
supply of kinetic energy much greater than that given 
to purely laminar flow. The position on the wing 
where the of flow occurs is called the transition 
point and one way of indicating it is by the use of short 
or just above 
it. Those in front of the point lie down—those behind 
agitate wildly. Hence the now common remedy of 
placing the maximum wing thickness farther back along 
the wing than was at one time customary. If a way 
could be found to cause the flow to be laminar over the 
whole wing, three-quarters, or even more, of the wing 


H 


| drag could be saved. The laminar layers are very sensi- 
tive to wing surface roughness or even to a quite gentle | 


was Sir Henry Tizard. A most striking development | waviness in shape. They are sensitive also to 


is the immense change in the external form of aircraft 
during the past 20 years: the clean-limbed monoplane 
with its retractable undercarriage and tail wheel, its 
smooth wing surface and fuselage, its consequent low 
drag and high speed, and the promise of other good 
things yet to come. At the close of the first world war 
the highest speed of flight was but little over 100 
m.p.h.; it grew by 1939 to more than 450 m.p.h. ; 
between the same years, the greatest altitude of hight 
rose from 20,000 ft. to 56,000 ft.; while the maximum 
range rose from less than 2,000 miles to over 7,000 
miles. During this time the aero-engine advanced in 
power and in thermal economy ;* while new materials 
used in construction, and the discovery of new methods 
of design, steadily improved the aeroplane’s load- 


carrying capacity. This insistent movement towards | 


the very limit of what was physically possible might 
well have led to an increase in the accident ratio, but 
for the care taken in achieving each forward step; 
accidents thus declined steadily, while structural 


failure in the air, whether of engine or airframe, on the flow over the very smooth wing surfaces which | 
In large 


became continuously rarer and more rare. 
degree this was due to the forethought of our aircraft 
constructors, who, with little financial enco ment 


| vibration. 





An obstruction of no more than 0-001 in. 
is at once noticed. Flying amateurs who built experi- 
mental gliders first reported this, finding better 

of glide were obtained if they first carefully dusted their 
wings. This led the way to subsequent scientific 
investigation, which fully justified that meticulous 
care. 

For many years it has been known that if the nature 
of the wake in the air behind a body of any shape 
could be completely explored it should be possible to 
deduce the drag force which that body experienced. 
In the year 1925, Betz suggested a ical method by 
which this might be done, and a little later Schrenk 
carried Out some tests, but the matter seems then to 
have been dropped. In recent years the method has 
been revived by Melvill Jones. In relying entirely on 
drag measurements made in wind , even when 
the correct Reynolds number was vided, there was 
always some uncertainty as to the 


were coming more and more into use. In actual flight, 
any turbulence of a kind that would matter was almost 
entirely absent, but in existing wind tunnels (which 











It also reduces the ve nuisance of air traffic noises 


over the coun For such flights, which may 
extend well into the stratosphere, an enclosed cabin 
in which the ure can be maintained at that nor- 
mally met with at, say, 10,000 ft. is needed, and this 
form of air wpe beams with it difficult, though 
by no means insupe , constructional problems. 
The coming Ps weadbumdly amy: ly see an increase in 
aircraft size. m very large craft are 
meet the needs of some i service, the choice 
will lie between the plane and the flying boat, 
according to their res ive technical merits, the air- 
port facilities available on the route, and the nature 


of the traffic expected. A disadvantage of large land 
planes for trans-ocean routes is the great h of 
runway necessary, which, ing to the British 


Department of Civil Aviation, may need to be as long 
as 5,000 yards. Here the flying boat has the advantage 
—especially when the hull can be made strong enongh 
to withstand chance “ flotsam ”’ on the surface of the 
water. One of the new civil types in Britain is the 
Avro “ York,” of 60,000 Ib. laden weight and a reported 
tare weight of little over half of that amount, the air 
range, with a load of 4 tons, being about 3,000 miles. 
We hear also of a Bristol airplane of a planned weight 
of over 100 tons; of a Douglas B.19 weighing nearly 
80 tons; of a Glenn Martin “ Mars” weighing some 
70 tons ; of a Kaiser-Hughes flying boat of no less than 
180 tons, carrying pay load of 30 per cent. Such huge 
craft will give an agreeable sense of spaciousness to their 

rs, but where high frequency of service is the 
aim it will usually be necessary to be content with more 
modest dimensions. An outline specification for large 
trans-ocean aircraft given by the British Department 
of Civil Aviation covers an aircraft with a maximum 
gross weight of about 155 tons. 

Speeds are now at so high a level that it is question- 
able whether in normal civil flying there would be any 
advantage in their increase; it is not desirable to 
approach nearer than need be to the very difficult speed 
ranges where the compressibility of the air becomes a 
potent factor, encountering the disadvantage of an 
increased fuel consumption and complications in the 
aerodynamic control. No way is known at present for 
avoiding entirely the enormous increases in air resist- 
ance which arise when the speed reaches that of the 
velocity of sound (750 m.p.h. at sea level and 650 m.p.h. 
in the stratosphere), nor does any effective means seem 
to be at nt in pect. For civil flying, how- 
ever, this should not be important: financial economy 
advises much lower speeds. As Warner has shown, 
there is at present little economical advantage in flying 
faster than 230 m.p.h. The comfort of the passengers 
carried is also best served by moderate speeds. For 
military, or police, p the requirements are 
naturally different, though needs here are approaching 
the limit of what is attainable on the lines of present 
day practice. The effect of the compressibiilty of the 
air in limiting the speed attainable by aircraft was well 
brought out by W. 8S. Farren in his Seventh Wright 
Brothers Lecture (1943) in which he showed that in 


| not one of all the instances he examined did the speed 
of turbulence | reach 600 m.p.h. at any height, despite an assumed 
present in the air, and as to the effect of that turbulence | reduetion in drag of as much as 75 


per cent. 

It is always pleasant to picture what could have 
been done in past circumstances had foreknowledge 
been possessed. In Stock Exchange parlance it is, 
I believe, called “ jobbing backwards,” and a rather 


in their work, were able by sheer skill to watch foreach | almost always had to have aclosed circuit with the same | useful one. It is a rather useful task in the aero- 
sign of weakness and correct it before it became a | air continually in use) some amount was always present. | nautical field, though it sometimes leads to startling 


danger. In this task the Research Committee afforded 
valuable help. 


With speeds of over 450 m.p.h., altitudes of over 


50,000 ft., and ranges exceeding 7,000 miles, it is 


natural to ask if we are approaching a physical limit | 


of future aircraft development. Considering flying 
range first, it must be remembered that there is one 
particular angle of wing incidence, and one only, which 
gives the highest ratio of lift to drag. This angle is 
independent of air density and so does not change 
with the altitude of flight. What does depend on 
altitude is the most economical speed at which to fly, 
for the speed must always be such as will give the 
correct lift to balance the load carried. This angle of 
wing incidence provides the greatest economy and is 
therefore the one which for a given load of fuel will 
ensure the longest possible flight. The ratio of lift to 
drag will, when the laden weight is known, at once give 
the force of drag to be overcome ; and this, multiplied 
by the air miles flown per gallon, measures the effective 
work done for each gallon of fuel. The specific engine 
economy, measured in pounds weight of fuel consumed 
every hour for each horse-power developed, must 
balance this when corrected for airscrew efficiency. 
If, for example, the best gliding angle be 1 in 15, the 
airscrew efficiency 85 per cent., the engine consumption 
} lb. per horse-power hour, and the proportion of initial 





* The 3ist Thomas Hawksley Lecture delivered 
before the Institution of Mechanical Engineers on Friday, 
November 17, 1944. Abridged. 





Hence it was realised that full-scale measurements in 


| conclusions. If, in the light of to-day’s scientific 


flight were essential. Jones’s method was to fit behind | knowledge, we consider how we should start flying in 
the wing a sort of small vertical rake with its prongs | @ world gouge od innocent of the art, we should first 


facing into the slip-stream, each successive prong being | be struc 


vertically above its lower neighbour. The pro 


were | 
hollow and had forward facing holes at their points. | 


by the consideration that although in all 
forms of ground transport we had had something hard 
to push against and something solid to push with, 


Each was connected by a rubber pipe line with one of a | 88 in the case of a mechanically driven wheel on a steel 


seat. 


This battery could be photographed from time 


| battery of manometers fixed in front of the observer's | rail firmly held on the ground, no such firm holdings 


are available in the air. Any physicist could tell us 


to time and the records measured up in the laboratory | that a forward push in any aircraft would be obtain- 
and the results calculated. This method of experi-| able by steadily firing a rocket or machine gun aft, 


mentation was found simple to carry out and it has, as | but this would involve 
| projectiles so that it would be better to eject something 


expected, given data of great value. 


It may be confidently felt that the civil transports of | 


the future will easily achieve as great a range as is 
economically useful; after all, a lot is added to the cost 
of the fuel if much of it is carried any avoidable distance 
by air, as must happen on extremely long flights. 
When fiying at the most economical speed there is no 
gain in flying high, for the drag will always be propor- 
tional to the laden weight, and the energy expended in 
flying 1,000 miles will therefore be the same at all 
altitudes, even though a more rapid journey may be 
associated with the greater height. This tacitly 
assumes that the engine will give the same power for 
the same fuel consumption—as it should. But flying 
high has the immense advantage that, given adequate 
meteorological information it is possible to seek out the 
level of the most favourable tail wind (usually at some 
altitude) and so increase materially the ground speed 
and decrease proportionately the fuel consumption. 





an immese load of 


which was in steady supply, and the one substance 
freely available is air. If therefore we can drive aft a 
large and rapid jet of air, the desired thrust is got. 
The conventional way of doing this is to use a fan or 
airscrew driven by some mechanical means. The 
engine needed for such a purpose requires a supply of 
fuel. Solid fuel is difficult to handle; gaseous fuel 
needs to be compressed for carriage and its containers 
are heavy. That brings in the use of liquid fuel and 
therefore the petrol engine, fitted to a suitable airscrew 
to obtain the driving t. Engines are easily made 
to give a horse-power for every pound they wei 

and to use no more than half that amount of fuel for 
each hour’s flight. Moreover the airscrews themselves 
easily reach an efficiency of 80 cent. or more, with 
a pitch variable at will, or even reversible to facilitate 


landing. 
ane (To be continued.) 
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TURNING LATHE. 

Tue interesting machine illustrated in Figs. 1 
to 4, on this and the opposite pages, is a profile- | 
turning lathe manufactured by Messrs. Arthur Scrive- | 
ner, Limited, Tyburn-road, Birmingham, and designed 
primarily for the machining of camshafts for internal- 
combustion engines, though it can be readily adapted 
for a variety of die-sinking and copy-turning operations 
in which irregular forms are required. A camshaft 
is seen being cut in the front view of the machine 
given in Fig. 1, and can be identified from the fact that | 
it is supported between the headstock and tailstock 
centres by three steady brackets. Fig. 2 shows the 
back of the machine and in this the master cam, of 
considerably larger dimensions than the finished part, 
is prominent. The view of the operative portion of the 
machine, looking downwards, given in Fig. 3, shows the 
finished part and 12 cutting tools in the foreground and 
the master cam, with a central roller-steady, in the 
background. The somewhat diagrammatic cross-section 
of the tool slide, given in Fig. 4, further illustrates the 
relation between the master cam, on the left, and the 
finished camshaft, on the right, and also that of tool 
to the camshaft. 

Before describing the machine in detail it is necessary 
to point out that it differs fundamentally from conven- 
tional cam-turning lathes, in that the tool is given no 
‘* in-feed " when cutting, though it is, of course, recipro- 
cated towards and away from the camshaft axis to give 
the correct eccentric contour. The cutting action of 
the tool is really more that of facing than of turning, 
the cutting feed being given in an axial direction and 
the cutting edge being of the “ knife” type and not 
one consisting of a single point only. From this it 
follows that, since the normal camshaft consists of a 
number of cams spaced along the shaft, the bar stock 
used is initially turned down so that a number of 
collars are formed on the shaft and the cams are then 
cut from the collars by traverse of the cutting tool in 
the direction of the axis of the shaft. This action will 
be best understood by reference to Fig. 4, in which the 
chain-dotted circle enclosing the finished cam a on the 
right represents the periphery of the original collar for 
that cam. In the position in which the tool 5 is shown 
in Fig. 4, it will be evident that the cutting edge is 
effective over its whole length ior rather over hail a 
revolution as the camshaft is rotated and for the rest 
of the revolution the tool must, for one flank of the 
cam, be retracted in varying degree, until at the crown 
of the cam only the extreme end of the cutting edge is 
used, the tool being advanced again for the other half 
of the contour. 

It will be clear also from Fig. 4 that the advance and 
withdrawal of the tool are determined by the master 
cam c, on the left, the tool being mounted in a holder d 
free to slide in a block ¢ attached to the saddle f which 
is traversed along the bed g to give the cutting feed. 
The holder d carries a roller 4 mounted on a Hoffman 
ball bearing and in contact with the master cam c. The 
roller is mounted in this way to reduce friction since the 
master cam, of course, rotates. Contact between the | 
roller and the cam is always maintained by the action | 
of the helical compression spring i, one end of which | 
abuts on the nut of a bolt j attached to the holder, the | 
other end bearing against a stop k, attached to the} 
block e. In this way the holder and tool follow all 
the movements of the master cam. The screw | is for | 
adjusting the position of the tool in the holder, the | 
correctly-set tool being locked in place by a grub screw. 
It will be evident that by turning the bolt j the com- | 
pression of the spring can be adjusted. The channel 
m in the top of the block ¢ provides lubricating oil to | 
the sliding holder, while from the channel n the tool is 
supplied with cutting lubricant through the tube shown. 
The tool is not difficult to form and set, the main 
straight cutting edge being of more or less normal 
knife-tool shape, but it is important that the radius at 
the tip be maintained at the correct dimension and that 
the centre line of this radius is always at the proper 
height relative to the depth of the tool, these two 
requirements being necessary since, as will be clear from 
Fig. 4, it is the tip of the tool that really translates the 
profile of the master cam into that of the cams being 
cut. Incidentally, the radius of the roller A and the 
radius of the tool tip have a definite relationship to 
each other. The curved tip entirely removes the 
necessity for the “rocking”’’ of the toolbox, which 
rocking has to be provided when cams are formed by 
cutting on the periphery, in order that the correct 
cutting angle can be maintained. 

The contour of the master cam is, naturally, different 
from that of the finished cam since it is set out on radii 
of different lengths to those of the finished cams, and 
both the master cam and the camshaft being machined | 
rotate at the same speed. The distance o on the master 
cam is, of course, the same as the distance p less the dis- 
tance gq on the camshaft, as the distance o is the 
horizontal traverse of the tool point. The width of 


the master cams is greater than that of those on the 
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camshaft to permit the cutting feed reverse of the tool | 


without the roller leaving the master cam. An infinite 
variety of profiles can be produced on the machine, 
ranging from a circle to a flattened ellipse and including 
straight-sided polygons as well as cam forms having 
straight, concave, convex, or re-entrant flanks. Refer-| 
ence was made above to the preliminary turning of | 
collars on the camshaft, from which collars the cams are 
formed. This operation is not always necessary as | 
camshafts can be made from a forging or stamping 
which has the cams already roughly shaped instead of | 
from the turned circular bar stock. There is no diffi- | 
culty in dealing with the forged or stamped camshaft, 
a suitable locating fixture being provided so that the 
camshaft can be set with the cams in a corresponding 
angular position to those on the master camshaft. A | 
spare driver is included in this equipment, and in this 
spare a fresh forging can be set up while the previous 
one is being machined. The fixture is not, of course, 
needed when turned shafts with circular collars are 
being machined since the cut can be started im any 
position as regards rotation ; that is, the master-cam and 
finished-cam relationships are automatically determined. 





* 





and on the amount of stock to be removed. 





Hypravtic Freep Gear. 


The production time depends on both the materia 
In the 
case of many normal motor-car engine camshafts a 
single pass of the tools produces a finished turned 
camshaft of sufficient accuracy to render any further 
operations other than heat-treatment and final grind- 
ing unnecessary. Usually, the whole of the cams can 


| be formed at the same operation, thus ensuring accurate 


timing between the various cams when the camshaft is 
installed, and also giving a high rate of production. As 
an example of the rate of production it is stated that it 
is possible to machine any motor-car camshaft, for either 


| @ four-cylinder or a six-cylinder engine, in a floor-to- 


floor time of 3} minutes as a maximum. Such a rate 
presupposes that the cams to be cut are sufficiently 
widely-spaced to enable all the tools to be used simul- 
taneously. This is commonly the case, but other con- 


| ditions, one of which is shown in Fig. 3, sometimes 


obtain. The camshaft seen in this figure, which is the 
shaft for a well-known aero engine, has 24 cams in pairs 
so closely spaced that the tool could not be introduced 
between the cams of a pair. The turning of the 24 
cams on a 12-tool lathe does not, however, present 
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any difficulty. The shaft is machined in two operations, 
12 of the cams being cut with a normal right-to-left | 
movement of the saddle in the first operation and the | 
remaining 12 cams in the second operation by a left-to- 
right tool traverse. It is this second operation which | 
is shown in progress in Fig. 3. The toolbox and slides | 
have, of course, to be arranged to suit the particular 
camshaft to be machined but, since the production of 
camshafts and similar parts is generally in long runs, the 
setting up of the machine is not an expensive process 
and the tool slide is simple to manufacture. 

As regards the capacity of the lathe, the maximum 
length between the centres is 5 ft. 3 in., and the swing 
over the saddle is 6 in. in diameter. With the standard 
type tool slide the maximum diameter of cam that can 
be cut is 3 in. and the maximum lift is } in. The drive 
is by a motor housed in the cabinet base under the 
headstock and developing 7} h.p. at 1,440 r.p.m. 
Transmission to the central shaft of the twin-spindle 
headstock is by means of V belts. The spindle drive 
is through helical machine-cut gears running in an oil 
bath. All spindles and shafts are mounted in Timken 
bearings. Only one beg -e speed is provided in the 
standard machine. e tailstock is a heavy casting 
providing an end bearing for the master camshaft and 
a sliding barrel of large diameter, with a special running 
centre mounted on pre-loaded antifriction bearings, 
for the work. The cutting feed is given to the saddle 
by a hydro-mechanical mechanism. Infinitely-variable 
feeds and quick return in either direction are provided. 
The hydraulic traversing cylinder and the traversing 
lever are clearly shown in Fig. 2. Adjustable stops are 
provided to limit the amount of traverse in both direc- 
tions and the feed is stated to be particularly smooth 
and pulseless even when set at the slowest possible rate. 
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seen below the headstock in Fig. 1. 
motor starter is provided on the other side of the head- 


stock base, as shown in Fig. 2. This base also houses 
@ gear-type pump and an oil reservoir for the hydro- 
mechanical feed gear. 


The cutting lubricant is supplied by a submerged | 


centrifugal pump driven by a }-h.p. motor running at 
2,800 r.p.m. The pump, as is evident from Fig. 2, is 
situated in a reservoir formed on the machine base 
below the tailstock. The method of distribution to the 
tools is best shown in Fig. 3, in which a wide drip 
and swarf pan is also visible. This has a perforated 
floor through which the filtered lubricant is returned 
to the reservoir. The simplicity of the basic principle 
employed, by reducing the number of movements 
required, has enabled a rigid and heavy construc- 
tion to be adopted for the bed and other parts. This 
will be evident from Fig. 2, in which the bed is seen 
to be unusually deep. The ways are of the dovetail 
type and are accurately ground. The work steadies, 
seen in Figs. 1 and 3, are of the quick-locking roller type. 
Fig. 1 shows that the work, being along the front of the 
lathe, is within easy reach of the operator, the working 
height being 3 ft. 4 in.; while Fig. 3 shows that the 
work and the tool layout are visible to him at all 
stages. The machine is self contained, and the floor 
space required is 9 ft. 3 in. by 3 ft. 3in. The approxi- 
mate net weight is 3 tons 10 cwt. 





RESEARCH ON GLAss IN InDIA.—The Indian Council of 
Scientific and Industrial Research, New Delhi, have 
decided to establish a silicate and glass research institute 
at Calcutta. A sum of 14,000 rupees was voted for the 
purpose of engaging a nucleus staff. The donations 
made towards the building fund include one of 10,000 





Control of the feed rate is effected by the handwheel 





rupees from the Bengal Glass Manufacturers’ Association. 


A direct on-line | 


BRAZILIAN RAILWAYS IN 
WARTIME. 


A GENERAL survey of the state of the railways in 
the American countries south of the United States has 
recently been given by Mr. Robert J. de Camp, Director 
of Rail Transportation, Office of Inter-American 
Affairs. The field is naturally a wide one and Mr. de 
Camp’s account deals specifically with the conditions 
of the railways in war-time. We give in Figs. 1 to 4, 
page 470, some views on the Sao Paulo Railway in 
Brazil to illustrate the conditions obtaining with some 
comments based on Mr. de Camp’s more detailed 
article. In the first place, it will be understood that 
the railways referred to are playing an important part 
in the war effort of the Allied nations, since they 
are not only transporting food and other essentials 
necessary to the economics of the countries concerned 
but are carrying a very heavy load of strategic materials 
destined for the Allies’ war factories. Railways in 
Mexico, Brazil, Ecuador, Chile, Peru and other Ameri- 
can republics are, for example, transporting large 
amounts of such war materials as copper, nitrates, 
bauxite, tin, lead, zinc, iron ores, etc. 

To take one country only, Brazil, much of the 
coastwise shipping was sunk in the early months 
following the attack on Pearl Harbour and, in conse- 
quence, the Brazilian railways had, wherever possible, 
to take over the burden of transporting the large 
volumes of material previously sea-borne. In addition, 
shortages of petrol, tyres and spares cut down "bus, 
lorry, and motor-car transportation, and this added to 
both the passenger and freight traffic load of the rail- 
ways. Again, material and personnel in connection 
with the building, maintenance and supply of large 
military, naval and air bases had all to be handled by 
the railways. As a result the railways in 20 of the 
American republics handled in 1943, almost without 
exception, the heaviest volume of traffic in their history. 
The Mexican National Railway system, for instance, 
reported that its freight traffic had doubled within the 
two preceding years. It was, not, moreover practicable 
to expand or stre’ en the existing railway facilities 
of the 90,000 odd miles of track involved, except in a 
few critical cases, owing to shortage of manpower, 
locomotives and rolling stock—while even such a vital 
maintenance material as steel rails was in short supply. 

In giving an indication of the difficulties under 
which the railways of Brazil operate, it may be pointed 
out that fuel is short even in such well-o i rail- 
ways as those of the State of Séo Paulo, such substitutes 
as wood and corn having to be employed as fuel instead 
of coal or oil. The Sao Paulo railways used at one 
period no less than 18,000 cubic metres of wood a day. 
An idea of the labour involved in cutting and handling 
this fuel can be obtained from Fig. 1. The fact is that 
the woods in the neighbourhood of the Sao Paulo lines 
and others are becoming depleted, and some railways 
were, at one time, using as much as 40 per cent. of 
their rolling stock in the assembly and distribution of 
the wood fuel alone, this condition naturally also in- 
creasing fuel costs. The wood has to be partly seasoned, 
the use of green wood having been found to have harm- 
ful effects on the fireboxes and tubes of the locomotive 
boilers. This fuel shortage has largely stimulated the 
extension of railway electrification and, since Brazil 
| is estimated to possess in her river systems at least 
35,000,000 available horse-power, of which only a frac- 
tion has been made use of so far, there should be no 
apprehension of failure of supply, though development 
has been hindered by the war. Nevertheless, the Soro- 
cabana Railway is being electrified, 20 electric locomo- 
tives and ancillary equipment being in process of deliv- 
| ery from the United States. Some 90 miles of double- 
| track line between Sao Paulo and Santo Antonio are 
being converted. A typical section of the electrified part 
| of the Paulista Railway, a system coupled with the Sao 
| Paulo Railway, is shown in Fig. 2. It will be seen that 
here the overhead supply method is adopted and that 
the track appears well laid, the close pitching of the 
| sleepers under the flat-bottomed rails being noticeable. 
Other electrification is being undertaken on the Central 

Railway and elsewhere. Up-to-date figures of the 
electrified mileage are not available but, in 1940, 
| Brazil had 433 miles of electrified line, that is, 2-5 per 
cent. of the total railway mileage at that time. The 
total railway mileage in Brazil, according to figures 
published by the Committee of Inter-American Trans- 
portation of the Inter-American Defense Board, and 
dated June 1, 1944, is 21,298 miles, made up of 1,385 
miles of 5 ft. 3 in. gauge track, 19,231 miles of 1-metre 
gauge track, 453 miles of 2 ft. 6 in. gauge track and 
651 miles of 2-ft. gauge track. 

The mountainous nature of much of the country 
near the seaboard, known as the “Serra” areas, 
involves extensive construction work when re-grading 
is undertaken. In Fig. 3, the concrete work in the 
foreground indicates the position of a new bride, 
the older bridge being visible in the background. i 
view, which is in the “Serra” area near Sao Paulo, 
illustrates very well the difficult nature of the country 























from the point of view of the railwa ineer. Closer 
to Séo Paulo there are even more difficulties to be faced, 
and the earlier method of cable traction shown in 
Fig. 4, and still in use, is instructive in this particular. 
Fig. 4 shows one of the five winding-engine stations 
in a section which has, in addition to steep gradients, 
16 viaducts and 13 tunnels. The stations are steam 
operated, the fuel used being wood, and it may be 
inferred that here again a substantial amount of traffic 
has to be absorbed in bringing the fuel to the site. 
Farther to the north another railway, some 348 miles 
long, required reconstruction. This railway operates 
from the Itabira iron mines through the Rio Doce valley 
to the port of Victoria which is situated to the north-east 
of Rio de Janeiro. About 100 miles of this line have 
been re-located by Brazilian and United States engineers 
and modern facilities have also been created at Victoria 
to expedite the loading and dispatch of iron-ore ships. 
The railway received 12 locomotives and 250 iron-ore 
wagons from the United States in 1943. The Brazilian 
Government has given both Great Britain and the 
United States preferential rights to purchase 750,000 
tons of iron ore each annually for a period of 3 years. 
The region of the Rio Doce is said to contain the largest 
single hematite iron-ore deposit in the world and it also 
yields mica, rock and other minerals. 

In view of what has been said above regarding the 
difficult terrain operated in, it is not surprising that the 
submarine warfare that crippled coastwise shipping in 
the months following the Pearl Harbour attask had 
a@ very serious effect on Brazil’s internal economy. 
The railways had to replace, to a large extent, communi- 
cations by sea between the ports, and there is virtually 
no north-south railway system, nearly all the railways 
spreading out fanwise from the chief ports into their 
hinterland in separate groups. This is particularly 
noticeable in the north-east of Brazil, in the area 
of which Natal and Pernambuco are the chief ports. 
North-eastern Brazil has neigher railway nor high- 
way connections between the capital, Rio de Janeiro, 
and the southern agricultural region and was largely 
dependent on foodstuffs conveyed by sea from the 
south. The resulti food shortage in this area 
and the Amazon valley reacted on war production 
activities to such an extent that a joint United States- 
Brazilian Food Commission had to be set up to increase 
the local food supply to naval and air bases, rubber 
collecting stations, and the civilian population. 

The question of equipping Brazil with land communi- 
cations thus took a more urgent form and in considering 
the extent of the work involved it should not be over- 
looked that Brazil is larger in area than the United 
States, excluding Alaska. This question had been 
considered and some construction initiated just before 
the outbreak of war, though work was held up for the 
reasons already mentioned, but a period of activity is 
now opening, namely, the coupling up of the railheads 
of the “ fanwise” railways, so that through traffic, 
though by a somewhat circuitous route, will be 
possible between Natal and Rio de Janeiro. One 
stretch of this north-south route is about 379 miles in 
length and some 5,000 men are at work on it from both 
ends. One of these ends is at Montes Claros about 
425 miles due north of Rio de Janeiro, and the other 
is at Bom Jesus de Meiras, the railhead of the Leste 
Brasilero railway in the State of Bahia. This railway 
runs out into the country from the town of Bahia, 
formerly Saéo Salvador, from which town another | 
branch runs in a northerly direction, but there is a gap 
between it and the fanwise system from Pernambuco, | 
formerly Recife. This gap is now also being spanned | 
so that, on completion of it and of the line previously | 
mentioned, there will eventually be an all-rail route of 
some 2,393 miles between Natal and Rio de Janeiro. 
Apart from extensions of the railways, two highway | 
systems are being constructed. One of these, the 
Trans-Brazilian Highway, will be an inland route 
running from Santa Anna to Livramento, on the 
Uruguayan border, that is, from the extreme south of 
Brazil, through Central Brazil, to Para, formerly 
Belem, on the north coast not far from the mouth of 
the Amazon. The second highway is a coastal one, 
and is known as the Getulio Vargas Highway. It will 
be run from Yaguaroa on the coast at the Uruguayan 
border through Porto Alegre, Séo Paulo and Rio de 
Janeiro and then on to Para, the total distance being 
3,700 miles. The immediate objective, however, is to 
provide connections with Fortaleza, formerly Ceara, a 

rt on the northern coast about 275 miles in a direct 
line from Natal. The Getulio Vargas Highway has 
already reached a point over 525 miles north of Rio de 
Janeiro. Internal communications in Brazil were 
originally designed for traffic from the interior to the 
coastal ports. Hence the comparatively short radiat- 
ing inland lines from the ports which have hitherto not 
been cross-connected. only extensive network in 
the country ie at present that lying inland behind Sao 
Paulo and Rio de Janeiro. We are indebted to the 
Co-ordinator of Inter-American Affairs, Washington, 
D.C., U.S.A., for the photographs from which the illus- 
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INSTITUTION ELECTIONS. 


INSTITUTION OF MEecHANICAL ENGINEERS. 


Member.—Engr.-Capt. David Nicholas Hamilton 
Bowen, R.N. ; it John Dadswell, Ph.D. (Eng.) 
(Lond.), Sheffield; Harold Hibbert, Manchester ; 
Alexander Jardine, D.Sc. (Edin.), Calcutta; Engr. 
Rear-Admiral John Kingcome, C.B., R.N. ; i 
Pennington, B.Se.Tech. (Manch.), Manchester ; Joseph 
Robert Standring, London, W.3; Alexander Thomson, 
Glasgow. 

Associate Member to Member.—William Alexander, 
Glasgow ; Brigadier Charles Vere Bennett, O.B.E., 
R.A.S.C.; George William Bradshaw, Edinburgh ; 
Joseph John Bruce, B.Se. (Eng.) (Lond.), London ; 
Albert Proctor Burman, Manchester; Colonel Denys 
Elmer Coles, R.E.M.E.; James Oughton Cooke, B.Sc. 
(B’ham), London; H James Deacon, B.Sc. (Eng.) 
(Lond.), Ilminster; Major-General David Robertson 
Duguid, M.B.E.; Thomas George Francis, B.Sc. 
(Manch.), London ; Stewart Henry Hambling, Chepstow; 
Terence James Healy, Liverpool; Henry Andrews 
aT irmi ; Lieut.-Col. Frederick Edwin 
A Manning, M.C., T.D., B.Sc. ( .) (Lond.), Lon- 
don; Bernard Leslie Metcalf, B.Sc. (Glas.), Hengoed ; 
Douglas Henry Mizen, B.Sc. (Eng.) (Lond.), Glasgow ; 
Do Stewart Purdom, Buenos Aires, Argentina ; 
Frederick i Sharman, Ottawa ; —— Sharp, 
Glasgow ; illiam Foster Simonson, B.Sc. (Eng.) 
(Lond.), London ; igadier Gerald Richard Taylor, 
R.E.M.E.; Samuel mund Walmsley, Gravesend ; 
Alexander Coull West, Ph.D. (Lond.), Aberdeen ; 
William Vance Wright, Wolverhampton. 


InstrTUuTE OF Marrne ENGINEERS. 


Member.—Frederic Leslie Bolt, Tynemouth ; Charles 
Leslie Edwards, Sale ; Lt.-Commdr. (E.) R. W. Hard- 
ing, R.N.R.; Edward Norman King, M.Sc., Glasgow ; 
Frederic Oldershaw Jerram Newell, Middlesbrough. 

Associate to Member.—Lieut. (E.) Horace Ernest 
George Saffin, R.N.R. 

Associate Member.—Lieut. (E.) Joseph William Main- 
guy Barber-Starkey, R.C.N.; Austin Sandy Roberts, 
Sunderland. 


INstITUTION oF StructuRAL ENGINEERS. 


Associate Member.—Frederick Albert Blazey, Ewell, 
Surrey; John Campbell, Corby, Northants.; Peter 
Joseph Carroll, Belfast; Fred Greenhalgh, Laleham, 
near Staines ; Edward George Jefferies, Cheam, Surrey ; 
Roderick Neville Winstanley Kay, Liverpool ; Edward 
Lazenby, Hull; John Paton Messer, Glasgow ; Charles 
Montagu Meyer, London; Douglas Gilbert Payne, 
Chipstead, Surrey ; Frederick Poppleton, 
Bristol; Alun Rogers, Pontypridd, Glam.; Arthur 
George Taylor, London ; Cyril Wassall, Bath. 

Graduate to Associate Member.—Gerald Greenhalgh, 
Newcastle-under-Lyme; Arthur Griffiths, Walsall ; 
Eric Cardale Whitaker, Burscough, Lancs.; Robert 
Henry Williams, Newcastle-upon-Tyne. 


InstiTrvuTe OF TRANSPORT. 

Member.—D. Blee ; F. A. Orrell; J. R. Pike. 

Associate Member—H. Arnott; J. J. Brown; L. 
Burns; J. Collinson, Sheffield; D. F. Franks, South- 
ampton; C. A. H. Harris; K. A. Lamb; H. Macdiar- 
mid, M.B.E.; P. W. R. Marston-Clark; G. E. J. 
Monson, London; A. J. Schafer; P. Wildgoose, Sal- 
ford; B. O. Wildman. 





BOOKS RECEIVED. 


Demonstration Houses. A Short Account of the Demon- 
stration Houses and Flats Erected at Northolt by the 
Ministry of Works. London: H.M. Stationery Office. 
[Price 1s. net.] 

United States Bureau of Mines. Technical Paper No. 662. 
Thermodynamic Properties of Carbides of Chromium. 
By K. K. Kewiey and others. Washington: Superin- 
tendent of Documents. [Price 10 cents.) 

New Zealand Government. Railways Statement, 1944. By 
the Hon. R. SEMPLE, Minister of Railways. Including 
Annual Report of the General Manager of Railways. 
Wellington: New Zealand Government Railways 
Department. 

United States National Bureau of Standards. Supplement 
to Circular No. C398. Standard Samples Issued, or in 
Preparation, by the National Bureau of Standards. 
Washington : Superintendent of Documents. 

United States National Bureau of Standards. Handbook 
H39. Discussion of the National Electrical Safety 
Code. Part 2 and Grounding Rules. Washington: 
Superintendent of Documents. [Price 75 cents.] 

Metallurgical Analysis by Means of the Spekker Photo- 
Electric Absorptiometer. By Dr. F. W. Haywoop and 
A. A. R. Woop. London: Adam Hilger, Limited, 
98, St. Pancras-way, Camden-road, N.W.1. [Price 
188. net.) 





trations on page 470 have been prepared. 











DEc. 15, 1944. 





PERSONAL. 


Sin LLEWELLYN T. G. Sovurspy, J.P., M.I.N.A., 
M.I.Mar.E., has been elected a director of Stothert and 
Pitt, Limited. 

Mr. P. Prrrowarp, M.I.A.E., F.R.Ae.S., has been re- 
elected President, and Dr. HaRoLD HARTLEY, chairman 
of the Council of the British Cast Iron Research Asso. ia- 
tion. 

Mr. 8. Frron, O.B.E., F.S.1., has retired from the 
position of Chief Land Commissioner, Ministry of Acri- 
culture and Fisheries, but his services are being retain: 
temporarily by the Ministry. Mr. J. 8. Hix, F.S.1., has 
been promoted to the position of Chief Land Commis- 
sioner. 

Mr. A. B. Catiine, A.M.Inst.C.E., A.M.LE.}., 
borough electrical engineer and manager, Barking (\r- 
poration, has been appointed borough electrical engin: «r 
and manager, Willesden Corporation. 

Mr. NoRMAN OLARK has been appointed to the boars 
of Darwins Limited, Andrews Toledo Limited, and the 
Wardsend Steel Company, Limited. Mr. Clark is genera! 
manager of the Darwins-Toledo group of companies ani! 
was formerly general manager of Reynolds Rolling Mil!-. 
Limited. 

Mr. Epwarp Biyru has retired from his position «s 


*| general manager, London Service, Rootes Limited, but 


Iting capacity. 





his services are being retained in a c 
His successor is Mr. G. W. Rosstrer. 

Mr. H. J. P. SKmINNER has relinquished his directorship- 
of Steel Scaffolding Company, Limited ; Bunn, Limited, 
drop forgers ; and Warrington Tube Company, Limited. 

Mr. A. E. Mrtis, commercial manager; Mr. R. W. 
Dowsett, assistant general manager (works); Mr. A 
JOHNSTONE, works manager; and Mr. N. LEEVERs, 
supplies manager, have been made executive directors of 
“M.K.” Electric, Limited. 

Mr. F. H. CLarK has succeeded Mr. M. HEYMAN as 
chairman of Steel Ceilings, Limited. 

Mr. R. G. Mrits has been elected a director of the New 
Insulation Company, Limited, Gloucester. 

Mr. Hues Rose, J.P., has been re-elected chairman of 
the Leith Harbour and Dock Commissioners. 

The Council of the Institution of Civil Engineers have 
nominated Prorrssor J. F. Baker, M.A., D.Sc., to be 
their representative on the Council of the Institute of 
Welding in the place of Mr. H. F. Crontn, M.C., B.Sc. 
(Eng.), who has resigned. Messrs. R. T. JAMES and 
GuTaiac Wirson, B.Sc. (Eng.), have been nominated 
to succeed the late Mr. B. L. Hurst and Mr. W. H. 
Morean, D.S.O., as representative of the Institution of 
Civil Engineers on the District Surveyors’ Examination 
Board of the London County Council, for a period of 
three years from October 1, 1944. 

Mr. H. W. LANe@pon and Mr. G. A. LANspowN have 
been re-appointed representatives of the Chartered Sur- 
veyors’ Institution to serve on the District Surveyors’ 
Examination Board for a further period of three years. 

Mr. L. O. Cox, A.M.1.E.E., who has been mains super- 
intendent, Leyton Corporation Electric Supply, since 
1903, has retired for health reasons and has been suc- 
ceeded by Mr. W. O. HEATHER, hitherto assistant mains 
superintendent. 

The share capital of the Azro Piston Rivne Company, 
Lorrep, has been acquired by interests associated with 
SPEcIALLOID, Liwtrep. Mr. H. N. Bates, M.1.A.E., 
M.1I.Mech.E., chairman and managing director of Special- 
loid, has been appointed to similar positions with the 
Aero Piston Ring Company. Mr. ©. F. Russeii and 
Mr- R. H. Harysworrtn have also been appointed direc- 
tors of the Aero Piston Ring Company, and Mr. A. C. 
RicHarps, the founder of the business, will retain a 
seat on the board. Messrs. Specialloid also announce 
that they have opened a new North-Eastern service 
depot at 56-58, New York-street, Leeds. 

Messrs. Kerra Prercy, Lowrrep, announce that. as 
from January 1, 1945, their business, which consists of 
the supply of “ Calgon” and other phosphates used in 
water treatment, will be carried on under the name of 
their parent company, ALBRIGHT AND WILSON, LIMITED, 
Oldbury, Birmingham. There will be no alteration in 
policy or staff; the general development of the business 
will be under the direction of Mr. Kerrn Piercy, as 
before, and Mr. L. W. Stuspss will continue as manager 
of the technical sales organisation. 





FUEL LUNCHEON CLUB.—The next meeting of members 
of the Fuel Luncheon Club will be held at the Connaught 
Rooms, Great Queen-street, Kingsway, London, W.C.2, 
at 12.40 for 1 p.m., on Thursday, December 21. The 
after-luncheon address will be given by Dr. E. 8. Grumell, 
C.B.E., chairman of the Fuel Efficiency Committee, 
Ministry of Fuel and Power, and his subject will be 
“Coal: The Economics of Preparation and Utilisation.” 
The office of the secretary of the Club is at 30, Braham- 
gardens, London, 8.W.5. 
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DEC. 15, 1944. 
NOTES FROM THE NORTH. 


GLASGOW, Wednesday. 
Scottish Coal.—The delay in publishing the report of 
the Scottish Ooalfields Committee is arousing keen 
speculation in market and general circles. That the 
position revealed to the committee was unsatisfactory 
goes without saying. The fundamental problem is the 
depressed and steadily declining output from Scottish 
collieries, despite the very considerable wage increases 
granted to miners as compared with the advances in 
the pay of the general community. Miners are not 
overpaid, but there is general disappointment that their 
output has moved steadily downwards as their earnings 
have gone up. Lest it should be thought that pits to-day 
cannot be expected to keep up output, it should be 
pointed out that some Scottish pits have maintained 

and in some cases exceeded their pre-war productions. 


Scottish Steel.—A further decline in new orders is re- 
ported in the steel industry this week, and fewer inquiries 
have been circulating than at any time since before the 
war. Plate makers are very slack. 

Clydeside Development.—iIt has been announced that 
anew quay, to cost 2,235,0001., is to be built by the 
Clyde Navigation Trust between Renfrew and the more 
westerly of the two new docks contemplated at Shield- 
hall. The idea is to encourage factory development of 
the land around Renfrew. The Clyde Navigation Trust 
have decided to support the unification of the Clyde and 
lochs for administrative and development purposes, pro- 
vided Glasgow port interests are safeguarded, and pro- 
vided that representation on any new authority is 
commensurate with the volume of Glasgow trade— 
amounting in the Trust’s opinion to 95 per cent. of the 
whole. This decision will be duly submitted to Lord 
Cooper's Committee. 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

(reneral Situation.—The market shows few new features, 
but the slight changes noticeable are in a satisfactory 
direction. Buyers of iron and steel are leas disinclined 
to negotiate than has been the case for some time and 
are reported to have placed a fair number of orders for 
delivery during the first quarter of 1945. Deliveries 
under running contracts are regular. The opinion pre- 


vails that the priority to be given to steel in regard to 
freedom to export will be quickly followed by the resump- 
tion of negotiations with overseas customers, but an 


immediate material expansion in export trade is not 
expected, as outputs are still reserved for war needs. 
An increase in imports of high-grade ores from overseas 
would be very welcome. 


Foundry and Basic Iron.—The supply of ordinary 
foundry iron is just sufficient for current needs. The 
Tees-side blast-furnaces are contributing little iron to 
the consuming industries and while merchants are 
still in a position to offer parcels of suitable iron from 
other producing areas to the North of England founders, 
who are accustomed to use Midland brands, stocks are 
small and a rapid expansion in consumption might create 
an inconvenient shortage. A few orders for light castings 
are understood to have been placed and while producing 
plants are still far from busily employed, the change for 
the better has slightly increased the demand for foundry 
pig. Basic-iron makers are producing adequate tonnage 
for the requirements of the adjacent steelworks. 

Hematite, Low-Phosphorus and Refined Iron.—There 
is continued shortage of hematite and there seems little 
likelihood of conditions, in the near future, permitting a 
material increase in the limited make. The available 
tonnage has still to be strictly rationed, but producers 
are managing to maintain regular deliveries to consumers 
engaged on essential work. Engineering foundries are 
steadily absorbing the output of low-phosphorus and 
refined grades of iron. 


Manufactured Iron and Steel.—The moderate demand 
for semi-finished iron is being readily met, but the 
supplies of steel semies are barely sufficient to cover 
current requirements. In some branches of the finished- 
iron industry, purchasers can be supplied rapidly, but 
producers of certain commodities are actively engaged 
and have fairly good bookings. Buyers of re-rolled steel 
are pressing for full deliveries against extensive running 
contracts and makers are requiring maximum supplies 
of billets, blooms and bars to enable them te turn out 
sufficient tonnage to meet their delivery obligations. 
Adequate supplies of special and alloy steels are readily 
obtainable and manufacturers of heavy joists are able 
to guarantee the prompt rolling of new orders. Plate- 
makers could deal with more work than they have on 
hand, but producers of several other classes of finished 
steel are still busily employed. Both black and galvanised 
sheets are well sold and buyers are prepared to make 
further purchases. Light-section mills are fully em- 
ployed, and railways, collieries and wagon builders are 
taking large quantities of material. 
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SHEFFIELD, Wednesday. 

Iron and Steel.—Sheffield steel and engineering trades 
in general, are fairly busy. Some branches have orders 
on hand to keep them fully employed for the rest of 
the year, but others are on short time; care is being 
taken, however, to see that sufficient skilled labour is 
available to deal with any rush of orders that may come 
along. The busiest sections of the steel trades are the 
basic; there is still short-time working in the electric- 
melting plants. The Master Cutler, Mr. W. W. Wood, 
says that the proviso for the success of Sheffield industry 
in the future is that the man who knows his job should 
be free to plan and proceed, as soon as possible, without 
the delays and hindrances of such controls as are not 
helpful to his efforts. Sheffield trades, he adds, are pro- 
ducing in the main for the Government, but as Govern- 
ment requirements recede it is evident that what 
would be the most advantageous to the country would 
be to export goods containing the minimum amount of 
imported material and the maximum amount of domestic 
workmanship. He states that it takes nearly 4 tons of 
coal to produce a ton of fairly simple machinery parts, 
and when he sees Sheffield works paying 42s. a ton for 
coal which a short time ago cost 188. to 20s. he asks 
himself whether, on this basis, we shall be able to re- 
build our export trade, and what will be the post-war 
costs of some of our home requirements. It is under- 
stood that an Order is to be issued standardising the 
types of steel and stainless knives; hitherto manu- 
facturers havé worked to an unofficial standard mutually 
agreed upon by the trade. The supplies of steel and 
stainless goods for general use will still be governed by 
the demands of the Services and by the Limitation of 
Supplies Order. 

South Yorkshire Coal Trades.—More coal is coming 
forward from the pits and outcrop sites and the needs 
of essential users are being met to an extent that permits 
some additions to their reserve stocks. Washed and 
graded steams are fully ear-marked for the rest of the 
year. Coking coal is rapidly taken up and is sufficient 
to keep the coke-ovens fully occupied and to permit 
some reserves to be accumulated. House coal is in 
relatively short supply, even with the addition of outcrop 
qualities. The make of coke is sufficient for all the needs 
of blast furnaces, steelworks, and the tool factories. 





NOTES FROM THE SOUTH-WEST. 
CaRpDIrr, Wednesday. 

The Welsh Coal Trade.—Opposition to the recently 
announced proposals which the owners had made to 
the Ministry of Fuel and Power to deal with the declining 
output, in which they suggested that conditions be 
attached to the payment of the national minimum wage, 
have been made by the executive council of the South 
Wales Miners’ Federation. The executive have pointed 
out that there were sufficient enactments to entitle 
the colliery owners, as well as the Ministry, to deal with 
the offences committed by a small percentage of the 
miners. The serious question to be faced by both sides 
of the industry and the Ministry, in their view, was the 
completely effective control of the industry to meet the 
needs of the nation and the ending of dual control. 
There should be immediate steps to modernise mining 
plant. Mechanisation should be extended and the out- 
put target figures set up by the Ministry in 1943 should 
be abolished, since they had no relation to present man- 
power and conditions. Trading on the steam-coal 
market war difficult last week although outputs gene- 
rally showed the expansion which is usual just before 
Christmas. The demand, however, far outstripped 
available supplies, and most collieries continued to hold 
sufficient business on their books to account for practic- 
ally the whole of their potential outputs for some months 
ahead. Export business was held severely in check 
and was confined to deliveries under Government direction 
to essential consumers in France and the Mediterranean 
war zones. All the large sorts experienced a keen demand 
but were only sparingly offered for delivery over the next 
few months, with the result that the tome was very 
firm. Sized and bituminous smalls were also in strong 
request and were almost unobtainable for a long while 
to come, with the result that the tone was strong. Best 
dry steams were well engaged, but inferiors were plentiful. 

Swansea Steel-Sheet Industry.—The report issued by the 
Incorported Swansea Exchange states that, last week, 
the market for tin-plates and theirsubstitutes maintained 
the recent improvement and a fair amount of business 
was transacted for delivery in the first quarter of 1945. 
The orders placed, however, were almost exclusively for 
home consumption, the export market remaining in an 
idle condition. Steel sheets were in steady demand and 
active conditions prevailed in the works. . The iron and 
steel scrap market was busier and more business was 
done, particularly in the better qualities of material. 
The price of tin-plate, galvanised corrugated steel sheets 
and other iron and steel materials and non-ferrous metals 





remained unchanged. 
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NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 











Roya InstiTrvuTION.—To-night, 5 p.m., 21, Albemarle- 
street, W.1. “ Rubbers and Their Characteristics : Real 
and Ideal,” by Dr. L. R. G. Treloar. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
5.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. General 
Meeting. “ Design of Class 1 Pressure Vessels,” by Mr. 
E. J. Heeley. “ Design Stresses in Class 1 Pressure 
Vessels,” by Dr. 8. F. Dorey. Midland Branch: Thurs- 
day, December 21, 5 p.m., James Watt Memorial Insti- 
tute, Birmingham. Film Display. 

INSTITUTE OF FuEL.—<Scottish Branch: 
5.45 p.m., Royal Technical College, Glasgow. 
Preparation for the Market,” by Mr. Jenkins. 

NorTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., Literary and Philo- 
sophical Society, Newcastle-upon-Tyne. Parsons Me- 
morial Lecture: ‘‘ The Determination of Critical Speeds, 
Natural Frequencies and Modes of Vibration, by Means 
of Basic Functions,” by Prof. C. E. Inglis, F.R.S. Friday, 
December 22, 6 p.m., Literary and Philosophical Society, 
Newcastle-upon-Tyne. ‘“‘ Methods and Motion Study 
Applied to the Shipbuilding Industry,” by Dr. H. 
Orenstein. 

JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6.30 
p.m., 39, Victoria-street, S.W.1. “ The Relation of 
Reinforcement of Modern Reinforced Concrete Theories,” 
by Mr. C. E. Reynolds. Sheffield Section: To-night, 
6.30 p.m., 198, West-street, Sheffield. “‘ The Engineer’s 
Part in Fuel Economy,” by Mr. H. G. Armstrong. 


INSTITUTION OF CIVIL ENGINEERS.— Yorkshire Associa- 
tion: Saturday, December 16, 2.30 p.m., Royal Victoria 
Hotel, Sheffield. “‘ Fluid Control in Hydraulic Systems,” 
by Mr. 8. Hall. 

Nort oF ENGLAND INSTITUTE OF MINING AND MECH- 
ANICAL ENGINEERS.—Saturday, December 16, 2.30 p.m., 
Neville Hall, Newcastle-upon-Tyne. “‘ Mine Ventilation 
with Reference to Fan Types and Their Application,” by 
Mr. D. MacFarlane. . 

INSTITUTION OF ENGINEERS-IN-CHARGE.—Saturday, 
December 16, 2.30 p.m., St. Bride Institute, Fleet-street, 
E.C.4. “ Bore-Hole Pumping Plant,” by Mr. 8. J. 
Marlow. 

INSTITUTION OF CHEMICAL ENGINEERS.—North-Western 
Branch: Saturday, December 16, 3 p.m., College of 
Technology, Manchester. “‘ Some Principles of Chemical 
Plant Design,” by Mr. W. H. Demuth. 

INSTITUTE OF BRITISH FOUNDRYMEN.—East Midlands 
Branch: Saturday, December 16, 6 p.m., College of 
Technology, Leicester. ‘“‘Some Interesting Examples 
of Loam Moulding,” by Mr. R. D. Lawrie. Sheffield 
Branch : Monday, December 18, 7 p.m., Royal Victoria 
Hotel, Sheffield. “ Initial Experience in the Operation 
of the Hydro-Blast Process in a Steel Foundry Fettling 
Shop,” by Mr. F. N. Lloyd. Falkirk Section: Friday, 
December 22, 7 p.m., Temperance Café, Lint Riggs, 
Falkirk. ‘* Development and Production of Inoculated 
Cast Iron,” by Mr. H. P. Hughes. 

IRON AND STEEL InstrITUTE.—Monday, December 18, 
6.30 p.m., Cleveland Scientific Institute, Corporation- 
road, Middlesbrough. Joint Meeting with CLEVELAND 
INSTITUTION OF ENGINEERS. “ Considerations on Blast- 
Furnace Practice,” by Dr. T. P. Colclough. 

BRADFORD ENGINEERING SociETY.—Monday, Decem- 
ber 18, 6.45 p.m., Technical College, Bradford. “ Boiler 
House Efficiency,” by Mr. V. R. Chadwick. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—\Scolttish 
Centre: Monday, December 18, 7 p.m., Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. “Problems.” Coventry Graduates’ 
Section: Tuesday, December 19, 7 p.m., Technical 
College, Coventry. Film Display. Western Centre: 
Saturday, December 30, 2.30 p.m., Merchant Venturers’ 
Technical College, Bristol. “ A Survey as to Possible 
Improvements in Lighting of Automobiles and Public 
Service Vehicles,” by Mr. W. Lund. 

Royal Socrery oF ARtTs.—Tuesday, December 19, 
1.45 p.m., John Adam-street, Adelphi, W.C.2.  “ Scien- 
tific Collaboration Between the United Kingdom and 
New Zealand in Peace and War,” by Dr. I. E. Coop 
and Mr. A. L. Poole. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Radio 
Section: Tuesday, December 19, 5.30 p.m., Victoria- 
embankment, W.C.2. Discussion on “‘ The Television- 
Receiver Sound Channel,” to be opened by Dr. D. C. 
Espley. London Students’ Section: Wednesday, Decem- 
ber 20, 7 p.m., Victoria-embankment, W.C.2. “‘ Con- 
densation of Atmospheric Moisture on Insulation Sur- 
faces,” by Mr. J. F. Stirling. 

RueBy ENGINEERING SocreTy.—Wednesday, Decem- 
ber 20, 7.30 p.m., Rugby Gas Company, Church-street, 
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THE PLANNING OF 
GREATER LONDON. 

Tue disclosure in the House of Commons on 





| December 13, by Mr. P. J. Noel-Baker, Parliament- 
|ary Secretary to the Ministry of War Transport, 
that the Government have made considerable pro- 
gress in the preparation of plans for the construction 
of various motorway’. to be reserved for the use of 
mechanically-propelled vehicles, is another reminder 
to the ordinary citizen that the mere fact that he 
is unaware of development work in hand is no 
proof that nothing is being done. Whether a little 
less secrecy might be desirable, now that the Govern- 
ment possess or are in a position to obtain the neces- 
sary powers to prevent speculation in property 
adjoining the proposed developments, is another 
matter. Provided that due consideration is given 
in the preliminary stages to such legitimate in- 
| terests of industrial and other sections of the com- 





scheme, it does not appear to be essential that the 

individual should be invited, directly or by implica- 
| tion, to criticise it until he can be shown the pro- 
posals in more or less complete outline. 

| This is the policy which has been adopted in 
| connection with the various schemes for the future 
| reconstruction and reorganisation of the largely 
| haphazard growth that is the Greater London of 
| to-day, containing a quarter of the entire population 
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lopment so difficult to organise as a whole—especi- 
ally in view of the numerous authorities affected— 
that it was essential to tackle the undertaking in sec- 
| tions. The County of London Plan, prepared for the 
| London County Council by their architect, Mr. J. H. 
| Forshaw, M.A., and Professor Patrick Abercrombie, 
| of University College, London, appeared in July of 
| last year and was discussed in an article on page 51 
| of our 156th volume. The plan for the City of 
| London, prepared for the City Corporatior, deals 
| only with the “ Square Mile ” and, apart from the 
importance that it derives from the unique status 
of the City, does not present a much greater problem 
than would be involved in replanning Liverpool or 
any other large centre of industry or commerce. 
The Greater London Plan, however, preliminary 
details of which were issued yesterday, stands alone 


other problems to be considered, and the difficulties 
inherent in the fact that it must give due regard to, 
and to some extent co-ordinate, the plans for the 
two lesser areas within it. The report summarised 
below is not yet available to the general public, 
though eventually it will be placed on sale in a 
fuller form, with coloured diagrams and photo- 
graphs; but the introductory statement of its 
details is sufficiently comprehensive to show that 
its author, again Professor Abercrombie, has pro- 
duced a thoroughly well-balanced review of the 
conditions and probably as good a scheme for meet- 
ing them as could have been devised in circum- 
stances containing so many variables and, in the 
case of some crucial factors, imponderables. 

Professor Abercrombie was commissioned as an 
independent consultant, on behalf of the Standing 
Conference on London Regional Planning, to pre- 
pare an outline plan for those parts of Greater 
London which lie outside the City and the jurisdic- 
tion of the London County Council. His report, 
which will be published in due course by H.M. 
Stationery Office, was communicated to the Standing 
Conference some ten days ago, and has still to be 
considered and discussed by the Ministry of Town 
and Country Planning and the other Government 
departments concerned, and by the County Councils 
and the other 143 local planning authorities who 
are affected by its proposals. It deals with an 
area of 2,599 square miles, extending to a distance 
of about 30 miles from the centre of London, which 
contained in 1938 a population of about 6} millions. 
The area includes the whole of Middlesex, Hertford- 
shire and Surrey, and parts of Kent, Sussex, Bed- 
fordshire, Buckinghamshire and Berkshire. If the 
City and the County of London be included, the 
aggregate area would amount to about 2,717 square 
miles, with a population of approximately 10} 
millions. During the period 1919-1939, the popula- 
tion of the area covered by the Plan increased by 
rather more than two millions, three quarters of 
this increase being accounted for by migration into 
the Region from outside. It is the aim of the Plan 
to discourage the further growth of industry and 
population within the London Region and to provide 
for their better distribution and grouping. 

The Plan divides the area into four concentric 
rings. The Inner Urban Ring represents the fully 
built-up areas adjoining the London County Council 
boundaries. The Suburban Ring is the next in 
order outwards, approximately 12 miles in mean 
distance from Charing Cross, in which the land has 
now been built upon up to the limit prescribed by 
tolerable conditions. Next comes the Green Belt, 
containing much open country between various 
established centres of population and roughly five 
miles in breadth; and finally there is the Outer 
Country Ring, which; to quote the summarised 
report, “ contains distinct urban communities situ- 
ated in land otherwise open in character and mainiy 
agricultural.” 

The County of London Plan proposed to de- 
centralise some 618,000 persons by the redistribution 
of industry and housing facilities. The present 
Plan makes similar provision for a further 415,000 
persons, making a total of 1,033,000; but with the 
alternative of increasing this total to some 1,233,000 
if the density of 136 persons per acre, allowed for 
in the County Plan, should be reduced to 100 per 
acre. The redistribution would be achieved by three 
major proposals. The first of these, which would 
cover 125,000 persons (120,000 from the County of 
London and 5,000 from Croydon) is to develop a 
few of the smaller sites, relatively near to London, 
as a necessary part of the Government’s short- 
term housing policy. The second method is by the 
expansion of existing towns, together with the estab- 
lishment; of eight new “ satellite towns ” of about 
60,000 population each (or ten, if the density of 
100 per acre were to be adopted in the County area). 
The third proposal is to decentralise part of the 
London population to towns outside the Region, 
but within 50 miles radius. It is suggested also 
that about 100,000 persons might be decentralised 
to centres altogether outside the influence of London. 
Of the ten possible sites for satellite towns, it is 
suggested that three should be in Hertfordshire 
(at Stevenage, Redbourn and Stapleford), three in 
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in Surrey (Crowhurst, to the south of Oxted, and 
Holmwood, near Dorking), and one each in Kent 
(Meopham) and Berkshire (White Waltham, near 
Maidenhead). It is emphasised, however, that the 
agricultural rather than the recreational back- 
ground should predominate in influencing the 
planning of the Outer Country Ring. 

While a certain amount of the transfer of popula- 
tion might be effected by inducing the removal of 
persons who have no particular reason for living in 
one district rather than another, and some more 
would result from the desire of small shopkeepers, 
to take advantage of the opportunities afforded by 
the creation of the new satellite towns, the greater 
part of any such dispersal can only come about 
by the transfer of the industries which provide the 
residents’ livelihood. The industrial aspects of the 
Plan, therefore, are fundamental, and industrialists 
in the London area must be intimately concerned 
with the proposals in which zoning or other controls 
are put forward. Within the County area, industrial 
activities form three broad groups. The heavy | 
industries—engineering, various chemical manu- 
factures, food and food processing, and public 
utilities—are located, mainly in big units, along the 
Thames and near the canals and railway junctions. 
Small-scale light industries—clothing, light engin- 
eering, furniture manufacture, various forms of 
metal-working, etc.—were situated before the war 
mainly in the East end, though they were becoming 
more widely dispersed in some cases. The more 
modern light industries, such as those associated 
with the motor-car and electrical trades, and the 
preparation of foodstuffs, have tended to con- 
gregate to the West of London. 

About 30 per cent. of Greater London’s factory 
growth between 1919 and 1939 has resulted from 
the decentralisation of industry from congested 
sites in Inner London, according to statistics quoted 
by Professor Abercrombie; but the principal 
labour pool is still in the eastern and south-eastern 
areas, which results in much travel congestion. The 
report recommends, therefore, that a detailed survey 
should be made of all evacuated industries, and of | 
all war-time concerns which have started in the 
Greater London area, with a view to determining 
their most suitable location. The removal of many 
of the war-time factory buildings is regarded as 
essential; and it is considered that, wherever 
possible, firms which have evacuated to the suburbs 
or to the provinces should be encouraged to remain 
there. Other industrialists are known to be favour- 
ably disposed towards a move away from the inner 
areas of London, if housing problems could be 
met ; a requirement which means, to a great extent, 
the availability of houses which can be rented, and 
the presence of suitable facilities for shopping and 
recreation. Wherever these amenities can be pro- 
vided, a direct contribution of considerable value 
is made towards the alleviation of London’s present 
transport difficulties. 

It is proposed that, north of the Thames, no 
further industrialisation should be permitted within 
the Inner Urban Ring and the Suburban Ring 
except in the Barking-Dagenham area. Some 
industry from reconstruction areas should be de- 
centralised, with a portion of the population, to the 
outer towns or to the new satellite towns. In- 
dustries which can make good a claim to enter the 
London Region should be settled in the eastern 
areas or in a satellite town. South of the Thames, 
the proposed industrial ban would apply to the 
Inner Urban and Suburban Rings except in the 
Mitcham-Croydon neighbourhood, to a limited ex- 
tent near Erith, and in the Cray Valley if, as is 
suggested, a satellite town is built in that vicinity. 
Wherever they are situated, industrial areas should 
be planned in the closest collaboration with all the 
transport authorities—in the report, the “all” is 
italicised; bearing in mind, however, that an 
ultimate reduction in the amount of travelling to 
and from work is an essential aim. The road pro- 
posals are an extension of those in the County of 
London Plan, linking its ten main radial outlets 
with the projected system of national trunk roads ; 
and suggestions are also made for the location of 
airports, the development of canals in the Region, 
and a wider adoption of electrification on the rail- 
ways, ultimately to the exclusion of steam haulage. 
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FACTORY ACCIDENTS 
IN 1943. 


For the first time since 1938, the Chief Inspector 
of Factories is able, in his return for the year 1943, 
to record a decrease in the number of reportable 
industrial accidents. The total number of fatalities 
was 1,220 compared with 1,363 in 1942. This 
figure had also shown a fall in this latter year, 
but before that had consistently increased since 
1938. The total of non-fatal accidents in 1943 was 
309,924, the figure, which had continually risen 
since 1938, being 313,267 in 1942. The overall 
decrease is in every way satisfactory, but it is not 
possible to relate it directly to the number of work- 
people concerned, present conditions still not per- 
mitting factory populations to be given in the 
report.* It is, however, reasonable to attribute 
the decrease mainly to the facts that working 
hours have, in general, been reduced and that the 
large number of workpeople who were newly intro- 


have by now attained a useful measure of experience 
of industrial conditions. There has probably been 
no important increase in total numbers and it is 
stated that the only source of new labour now 
available is that of part-time women. 

In spite of the satisfactory reduction in the total 
number of accidents, there was a rise in those occur- 
ring to adult women ; for men and for young persons of 
both sexes, reductions were shown. The increase in the 
case of women is attributed to the transfer of large 
numbers of employees of this class to armaments and 
munitions work of higher accident risk than the 
occupations in which they were previously engaged. 
The increase, however, apparently does not represent 
an increase in accident rate ; it is due to the greater 
number of women employed on the more dangerous 
operations. The “ best estimates available ’’ show 
that “there has been a fall of about three per 
thousand in the accident rate of women employed 
in those munition industries which are the chief 
sources of accidents to women.” The total number 
of accidents to women in 1943 showed an increase 
of 400 per cent. over those of 1938, which may 
appear an alarming figure, compared with the 49 per 
cent. increase for men, unless the change in the 
nature of shop populations is kept in mind. Not 
only have large numbers of previously non-industrial 
women gone into engineering shops, but there has 
been much transference from such safe industries as 
confectionery making. 

The 400 per cent. increase quoted above may 
tend to give an inaccurate idea of the toll which 
war demands have imposed on women. The 
figure is essentially little more than a reflection of 
the changed character of works populations and 
does not indicate that women are suffering an 
undue proportion of injuries or fatalities. That 
the main hazards of industry are still being carried 
by men is shown by the fact that in 1943 the total 
fatal accidents to men was 1,076, compared with 
63 for women, and that the accident rate per 1,000 
employed was twice as great for men as for women. 
The figures of 1,076 and 63 for fatal accidents to 
men and women do not agree with the total of 1,220 
quoted earlier and the difference evidently repre- 
sents fatal accidents to young people. 

The overall figures are of interest and importance 
and no doubt in later years when security restrictions 
are removed will be given in a more statistically- 
complete form. In many ways, however, the most 
valuable parts of the present report are those 
which refer in detail to the nature of the more 
common types of accident. The brief analysis which 
is given of accidents to women shows that those 
occurring in machinery making were 36 times 
greater than was the ease in 1938, but for general 
woodwork only 10 times greater. Machinery making 
was far outshadowed by aircraft, in which accidents 
increased 154 times, but as, from the point of output, 
this particular industry rose from a minor position 
to the front rank, the great increase is probably 
more a measure of industrial activity than of work- 
shop hazard. Machinery making is a better indica- 





* Annual Report of the Chief Inspector of Factories for 
the Year 1943. London: H.M. Stationery Office. [Price 
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tion of the changed industrial status of women, 
and although total activity has no doubt increased, 
the rise in accident-rate to women is some measure 
of the extent to which they are now employed on 
machinery operations. 

It is stated that in the light engineering areas 
the great bulk of machine minding is done by 
women and that throughout industry more acci- 
dents happen to women than men on milling 
machines and power presses. In one Midland 
district, 67 per cent. of the accidents on hand and 
power presses occurred to women. For many years, 
particularly in connection with rotating machinery, 
there has been much discussion about the wearing 
of caps \by women when engaged in machine opera- 
tions, but the report does not admit that this prac- 
tice ensures the safety that is sometimes claimed. 
Instances are quoted in which women’s hair became 
entangled in moving machinery even though they 
were wearing caps, and it is stated that if a machine 
is srous to uncovered hair it is almost certainly 
dangerous in other ways. It is added that “if 
fencing is needed, it is the machine that should be 
guarded rather than the worker.” The general 
implication of this latter remark need not be 
objected to, but the tacit discouragement of the 
wearing of caps, which can be read into the section 
of the report dealing with them, is unfortunate. 
It may well be that “some factory managements 
ee blame workers for not wearing caps rather 
than take adequate precautions to see that 
tne machine is safe in itself,” but that is no reason 
why the added protection which caps afford should 
be neglected. Drilling machines are the most 
dangerous common machines from the point of 
view of the entanglement of a woman’s hair, but 
their complete fencing is usually impossible. The 
attitude taken up in the report may be intended 
to impress managements with their responsibility 
for giving full attention to protective arrangements, 
but if it at the same time fosters the irresponsibility 
of workpeople, its overall effect may not be 
favourable. 

There are various specific references to failures 
to provide proper fencing. A substantial number of 
accidents were due to unfenced stock-bars of lathes. 
These can be adequately fenced and actually are 
required to be so by the Factories Act of 1937. 
Power presses, on which the accidents showed an 
increase of 145 per cent. over 1938, are more difficult 
to deal with, but apparently full advantage is not 
taken of what is possible. In 1943, there were 
218 accidents on presses which were not fitted with 
a guard of any kind. The explanation apparently 
is that “ presses are still coming into use for pro- 
duction that is vital to the war effort and are put 
to work before a suitable guard is provided.” 
This matter has been mentioned in _ earlier 
reports in which it was stated that there was fre- 
quently difficulty in getting the release of material 
for the manufacture of guards. 

A section of the report deals with accidents in 
shipbuilding and ship-repairing yards and docks. 
There was an increase of 8-5 per cent. over the 
previous year. Falls are the main cause of accident 
and it is suggested that the fact that different 
groups of tradesmen may be working on a vessel, 
in close proximity, but independently, may be a 
contributory factor. A gang of electricians may 
remove a hatch cover to carry out some wiring 
operation and a member of an independent gang 
of, say, joiners, not knowing that the cover has 
been removed, may fall into the hold. Matters of 
this kind are clearly difficult to supervise effectively. 
It is not mentioned in the report, but it seems 
possible that some of the accidents of this type 
are due to the employment of workers with no 
previous experience on ship board. A ship is a very 
different place from a workshop and personal safety 
must depend on cultivation of a ship-sense. In 
factories, yards and other places, there were 231 
accidents, including 17 deaths, due to carbon- 
monoxide peisoning. It is stated that the greatest 
danger lies in the distribution and use of gases 
containing C O, the chief causes of accident being 
defects in water seals, general leakage, inadequate 
isolation of plant under repair, lack of personal 
protection during repairs, and unsatisfactory siting 
of blow-off and purge pipes. 
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NOTES. 


Tue “V2” Lone-Ranos Rocker. 


On page 436, ante, we reproduced some photo- 
graphs of parts of the propelling mechanism of the 
German “V2” long-range rocket, and indicated 
such features of the plant as could be identified 
among the wreckage of this particular specimen, 
which had come to earth in Belgium. Some further 
details of this weapon have now been issued by the 
Air Ministry, which confirm that the overall length 
of the projectile is about 46 ft. and the diameter 
54 ft. The body is streamlined, with a sharply 
pointed nose containing about a ton of explosive, 
and having four large stabilising fins at the rear end. 
The weight when charged is about 12 tons. Behind 
the explosive is a compartment containing direc- 
tional control apparatus actuating small vanes which 
form part of the stabilising fins. Abaft this again 
are two aluminium fuel tanks, one holding about 
7,500 Ib. of alcohol and the other about 11,000 lb. 
of liquid oxygen. Behind the tanks are a turbine 
and pumps, with a gas generator to drive the turbine. 
The alcohol and oxygen are forced into a combustion 
chamber from which the products of combustion 
escape through the 18 jets mentioned in our previous 
article, issuing from the tail of the projectile past 
the control vanes referred to above, one set of which 
is in the jet and the other on the outer edges of the 
large fins. In the firing position, the rocket stands 
vertically on a concrete platform, resting on its tail 
fins. The turbine, supplied with superheated steam 
produced by mixing concentrated hydrogen peroxide 
with calcium permanganate solution, drives the 
pumps which force the alcohol and liquid oxygen 
into the combusion chamber, the mixture being 
ignited electrically. The thrust of the issuing jet 
is about 26 tons. At first, the rocket rises vertically, 
but is gradually caused, by the operation of a gyro- 
scopic control, to take a path inclined at about 
45 deg. towards the target, this angle being attained 
about one minute after launching. The fuel supply 
is then cut off, either by radio control from the 
ground or by automatic instruments within the 
rocket, and thereafter the rocket, travelling at about 
3,000 miles an hour, follows the path that would be 
taken by a shell fired from a gun elevated at 45 deg. 
The maximum height reached is about 60 miles, and 
the range is about 200 miles. The time of flight is 
about five minutes. As it descends through the 
increasingly dense layers of the atmosphere, the 
rocket is heated by air friction, to the extent that 
some have been observed to glow a dull red. The 
friction of the air also reduces the velocity, but this 
is still in excess of that of sound at the moment of 
impact, so that the projectile strikes before the 
sound of its coming is heard. German scientists are 
known to have been developing giant rockets for 
some 20 years, but even so it is believed that they 
were forced to use this weapon before their investiga- 
tions were complete. 


Tae Bririsn InTrerNaL CompusTion ENGINE 
RESEARCH ASSOCIATION. 


Before the war, more than two-thirds of the 
internal-combustion engines made in Great Britain 
(other than those used in road vehicles and air- 
craft) were exported ; an indication at once of the 
esteem in which these British products were held, 
and the extent of the overseas market. During 
the war years, the resources of this important 
industry have been fully engaged as part of the 
war effort ; but its potentialities as a contributor 
to the increased post-war export trade, necessary 
to the future prosperity of the nation, are immense 
if its products continue to keep well in the front 
of current progress. To ensure this technical 
excellence is the function of the British Internal 
Combustion Engine Research Association, an organ- 
isation set up by the industry last year with Govern- 
ment approval and the financial assistance of a 
grant from the Department of Scientific and In- 
dustrial Research. The field covered by the Asso- 
ciation comprises stationary and portable engines 
of all sizes, marine engines up to 1,500 horse-power 
and power units for railway traction purposes, 
operating on any liquid or gaseous fuel or on com- 
binations of the two types of fuel. The three prin- 











cipal aims underlying the research programmes of 
the Association, as affecting the whole industry, 
are the attainment of maximum reliability, higher 
efficiency, and lower all-in costs, A recent develop- 
ment has been the acquisition of a laboratory and 
associated premises, with equipment and a skilled 
staff, at 111-112, Buckingham-avenue, Slough, which 
is now the official address of the Association. This 
establishment has been used for the past seven 
years for engine development work by a private 
concern, and active research is already in hand 
there. The operations of the Association, the 
President of which is Lord Falmouth, are directed 
by a Council consisting of Mr. Charles Day (chair- 
man), Sir Lynden Macassey, K.B.E. (independent 
chairman of the Internal Combustion Engine 
Manufacturers’ Association), Mr. R. O’F. Oakley, 
O.B.E. (representing the D.S.I.R.), and repre- 
sentatives of 26 member firms. The Research 
Committee consists of 13 members, including Mr. 


H. Desmond Carter (chairman) and a representative | 


of the D.S.I.R. Three of the four vice-presidents 
represent the Services, these being Engineer Vice- 
Admiral Sir Frederick Turner, K.C.B.; Engineer- 
in-Chief of the Fleet, Major-General J. 8. Crawford, 
C.B.E., Deputy Director-General of Weapon Pro- 
duction, Ministry of Supply ; and Air Commodore 
F. R. Banks, O.B.E., Director of Engine Develop- 
ment, Ministry of Aircraft Production. The fourth 
vice-president is Dr. 8S. F. Dorey, Chief Engineer 
Surveyor of Lloyd’s Register of Shipping. Included 
among the researches planned or in hand is an 
investigation of torsional vibration in crankshafts. 
The panel concerned with this work hope to issue 
shortly a formula which will provide, for those 
engaged in the design and construction of internal- 
combustion engines of the types covered, a more 
reliable basis than has been available hitherto by 
the use of formule devised for engines intended for 
other duties. A study of pressure-charging is in 
hand, with regard not only to its details but also 
to its desirable extent and vatious spheres of utility. 
Other subjects under review are corrosion, the load 
and speed capacities of bearings, the fatigue strength 
of cast-iron crankshafts, surging and corrosion 
fatigue of valve springs, the limits of engine per- 
formance, heat flow in pistons and cylinders, fuel 
injection, combustion chambers, combustion phe- 
nomena, and such constructional details as valve 
cages, inserted seats for exhaust valves, and cast- 
iron gear wheels. The research on cylinder-liner 
wear conducted by the Automobile Research Com- 
mittee of the Institution of Automobile Engineers 
is to be extended to cover the larger bores which 
concern members of the Association. Some of the 
work mentioned is being or will be undertaken at 
Slough, but other sections are being dealt with in 
co-operation with the research departments of 
member firms and by the national, private and 
educational organisations with which the Associa- 
tion maintains close liaison. 
PerroLtecum PropvucTion IN ENGLAND. 

Towards the end of the last war, attempts were 
made to find petroleum in England, and eventually 
a well was sunk which gave a small yield. Shortly 
before the present war, renewed interest was taken 
in the home production of petroleum, and extensive 
investigations were carried out in order to locate the 
areas of its most probable occurrence, and to develop 
some method of exploitation that would be economi- 
cal and not seriously prejudicial to rural amenities. 
An account of the work undertaken by the D’Arcy 
Exploration Company, Limited, a subsidiary of the 
Anglo-Iranian Oil Company, Limited, was given by 
Mr. C. A. P. Southwell, M.C., B.Sc., F.Inst.Pet., of 
the latter company, at a meeting of the Royal 
Society of Arts, held on December 6, in the hall of 
the Institution of Mechanieal Engineers, Storey’s 
Gate, London, S.W.1. Lord Falmouth was in the 
chair. The speaker outlined the technique employed 
for examining the physical properties of strata below 
ground. For this purpose, small explosive charges 
were detonated in suitable borings, and the result- 
ing vibrations were recorded at a number of points 
in the vicinity. Favourable indications were fol- 
lowed up by drilling, and altogether 390 wells 
had been completed, the work having continued 
throughout the war years until the present time. 
A tribute was paid to the Ministry of Labour 





which had met the requirement for untrained 
personnel to supplement the men experienced 
in similar work overseas. In devising drilling and 
pumping equipment, consideration has been given 
to the need for economising in manpower and 
transport facilities, and the outcome was a set 
of gear that could be rapidly moved from place 
to place by a relatively small team of operatives. 
An idea of the portability of the equipment was 
given by a short film, which showed the whole 
operation of dismantling the drilling rig, loading it 
on lorries, and re-erecting it on another site in a 
matter of minutes. As far as was practicable wells 
were sunk at the corners of fields, where they did 
not interfere with agriculture, and the only evidence 
of their presence was the mechanism for operating 
the pump. Of the wells drilled, 244 were producing 
oil, and the most productive was yielding over 300 
barrels daily. The total output of petroleum during 
the war years had amounted to 325,000 tons. 


Tue British ENGrngers’ AssociaTION. 

The 32nd annual general meeting of the British 
Engineers’ Association was held at the Waldorf 
Hotel, London, on December 7, when unanimous 
support was given to resolutions confirming the 
arrangements made to link up the sectional trade 
associations with the B.E.A. and to provide for 
their representation on the Council. It had been 
decided previously that trade associations, the 
members of which were concerned mainly with the 
mechanical engineering industry, should be eligible 
for membership of the B.E.A., and during the pre- 
ceding twelve months some 20 such associations 
had been collaborating through its agency. Mr. 
A. W. Berry, M.L.E.E., the Director of the Associa- 
tion, referred in his report to the close ecntacts 
maintained by the B.E.A. with various Government 
departments, and stressed the need for co-operative 
effort in re-establishing post-war export trade. This 
point was emphasised also by Sir Francis Joseph, Bt., 
acting chairman of the United Kingdom Commercial 
Corporation, Limited, in an address to the members 
after the luncheon held in connection with the 
meeting; and Sir Charles Bruce-Gardner, Chief 
Executive for Industrial Reconversion, Board of 
Trade, speaking on the same occasion, assured the 
members that his department was fully aware of 
the needs of the situation and was endeavouring, 
subject only to the overriding requirements of war 
policy as determined by the War Cabinet, to promote 
the prosperity of British industry by every means 
possible. It was recognised to be the function of 
the Board of Trade, he said, to be the champions 
of industry, and this duty they were seeking 
strenuously to perform, though the difficulties at 
the present time were formidable. They had had 
some success, however, in maintaining the principle 
that an adequate staff of draughtsmen was a first 
essential, because reconstruction must start on the 
drawing board. Where war contracts had come to 
an end, thus releasing skilled labour, they had 
striven to establish the principle that the firms 
concerned should be allowed to retain that labour 
for the purpose of initiating their reconstruction 
programmes; but in this they had not been so 
successful hitherto in securing the support.of the 
Ministry of Labour and National Service, though 
he would continue to press for the retention of such 
men. At the subsequent Council meeting, the 
President of the British Engineers’ Association 
'(Mr. Cecil Bentham, M.Inst.C.E.) was re-elected for 
the ensuing year. Lieut.-Colonel H. B. Riggall 
and Mr. C. K. F. Hague were elected vice-presidents ; 
and the Hon. J. K. Weir, C.B.E., managing director 
of Messrs. G. and J. Weir, Limited, was elected by 
ballot to fill the vacant seat on the Council. 


ImprrraL Cottece Vacation Work ScHEME. 

The Vacation Work Scheme of the Imperial 
College of Science and Technology, which provides 
works experience for engineering students during 
the long vacation, has now completed its tenth year 
and continues to produce highly satisfactory results, 
although, for various reasons, the number of students 


under it in 1944 showed a slight decrease 
from that of the previous year—477, as against 488. 
The benefits of the scheme are available to students 


of the Royal College of Science, the Royal School 
of Mines, and the City and Guilds College. It will 
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be recalled that a conference to discuss the operation 
of the scheme was held a year ago (and reported on | OBITUARY. LETTERS TO THE EDITOR. 


page 113 of the 157th volume of ENGrvgERra) at | 

which representatives of the participating firms and | cuiante thee 

of the students offered suggestions for its improve- | MR. R. D. T. HEAP. LOCOMOTIVE TESTING. 
ee. ree presented proposals for, planned | Ir is with deep regret that we record the death, To Tae Eprror or ENGINEERING. 


— poe works re - ee. bea cag: ding | —_ a prolonged illness, of Mr. R. D. T. Heap, Str,—I have been much interested by Dr. Tuplin’s 
1544, end 16 more "eet ofeen instituted such | /rmerly Superintendent of the Mechanical Engin- | letter on page 234 of your issue of September 22. 
pa which enable the student to know in advance | °°™™& Department at the Royal Arsenal, Wool-| 1944. My statement was that the Altoona Plant 
approximately the type of experience that will be wich, and for a number of years a director of with more than normal road shaking of the loco 
offered to him. A further development is that Engineering, Limited, the proprietors : of this motive, and the New York Central Plant, with a 
students of metallurgy can now register for vacation journal. Mr. Heap, who was 77, married Miss | stationary locomotive boiler, both produce results 
work under the scheme, instead of having to make Lilian Maw, daughter of Dr. W. H. Maw, editor | which closely follow those obtained in road servic 
‘hole eum mainte independently, as hitherto. of ENGINEERING for 54 years, and joined our/I am unable to see how Dr. Tuplin arrives at th 
A table appended to the tenth annual report shows | board im i030 S Qyeeeave of the enteounte of | Conclusion that this opinion adds “ authoritativ: 
that the 477 students were accommodated in the | Dt Maw’s family. Latterly, he had resided at weight to the contention that a test plant cannot be 
ioetiin ap aiiaen ait ak aie deetell ile aial Throwleigh, Devon, where he died on December 3. | relied upon to reproduce road conditions.” Th: 
aggregate of 2,206 weeks, their average remuneration Ray Douglas Theodore Heap was born on April 5, | test plant results obtained by the Pennsylvania 
being 2-2871. per week . 1867, and served his apprenticeship to engineering | Railroad at Altoona and by the New York Central! 
ng “- ; |in the shops of the Great Western Railway ; first | at Selkirk have had very great influence in directing 
in the fitting shop at Bristol, and See oe on | locomotive design in this country. 
‘ : : | the erection of engines and in the millwrights’ sho Yours very truly, 

The inaugural meeting of the 64th session of the | at Swindon. On the completion of his aaa wheat H. Fry, 
vores ar me tm of ee held on a ‘ship in March, 1889, he was engaged by the late | Tisscten of Beseensh. 
30, Vietoria-strest, Westminster, 8.W.1, the chair | Coan B-E- B. Crompton in his olectstoalengin- |'The Loovcnptive Institute, 
oe . < Anenstey 3 “it | eering works at Fulham, eventually becoming his! 60, East 42nd-street, New York, U.S.A. 
being taken by the retiring President, Sir Maurice chief assistant, with the supervision of all outdoor! November 3, 1944. 

Denny, Bt. The introductory business _ having | work. Shortly afterwards, he was sent to Paris. 
- ve concluded, Sir Maurice presented their certi- |in connection with electric lighting plants, and on 
So ee inners OF the Jarious awards for |his return was employed on similar work at the! TECHNICAL DEVELOPMENTS IN 
Sead tp dian a nte_—_and then eemnston-court power station and on the plant NAVAL CONSTRUCTION. 
‘ eh was given on page <10, anfe—and then | of the Kensington and Knightsbridge Electric | T E ee asians 
inducted his successor, Major-General K. C. Apple- | Lighting Company. His connection with electrical | a ee ae eee 
yard, C.B.E. A vote of thanks to the retiring engineering included an appointment on the staff of | _St®,—In the 13th Andrew Laing Lecture (see page 
President was proposed by Mr. J. Calderwood (past- | Sir A. B. W. Kennedy, by whom he was employed | 375, ante) Sir Stanley Goodall raises many interesting 
chairman), seconded by Mr. R. Wailes (vice-chair- | on the erection of the power station at Croydon and | and thought-provoking matters, among them the 
man), and supported by Mr. Walter T. Dunn (past- |on the Waterloo and City Railway ; and a period | ¥8¢s of aluminium and its alloys in naval con- 
chairman ), who, on the previous day, had completed | with Messrs. Dick, Kerr and Company, Preston. struction. There is no doubt that the development 
60 years’ membership of the Institution. Biajer. | In January, 1902, he went to Woolwich Arsenal of the light alloys for naval purposes has been greatly 
General Appleyard then delivered his presidential |as assistant mechanical engineer under Mr. (after- retarded by the war, but when we come to the post- 
address, in which he considered some of the problems wards Sir) Frederick Donaldson, then chief mech- | WT period—with the hugely enhanced productive 
of the transition from a war footing to a peace footing anical engineer, and subsequently Chief Super- capacity which must influence the economic situa- 
in industry, with special reference to engineering, | intendent, of the Royal Ordnance Factories. While | tion—development should be vastly accelerated. 
and indicated something of the vast scope that holding the latter office, Sir Frederick retained | 47d aluminium and its alloys should be recognised 
would exist for the exercise of engineering initiative, | that of chief mechanical engineer ; and, when Mr. | #8 normal materials of construction. — . 
if backed by the necessary determination. The | Heap was promoted from his position as assistant! Duralumin is mentioned in connection with the 
vote of thanks to the President for his address was | (in June, 1905), it was to the post of superintending | bridge structure of a destroyer, and it is stated that 
proposed by Mr. Robert Lowe (chairman of the mechanical engineer, his duties being to advise | Corrosion difficulties were met. This is to be 
Institution), seconded by Mr. L. 8. Atkinson (vice- | on the selection and purchase of machine tools, and | expected, as Duralumin is a copper-bearing alloy 
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chairman), and carried by acclamation. | similar questions of mechanical engineering. In | and such alloys are not recipe 8 vytrcars— en 
[STITUT. Teas | November, 1911, however, the Mechanical Engineer- | Tesistance in marine conditions. m the other 
on a a — |ing Department was formed, with Mr. Heap as its | hand, the aluminium-magnesium-manganese series 


The annual report of the Council of the Institute | frst superintendent. In this capacity, he was in | Of alloys are noteworthy for their corrosion-resisting 
of Transport, covering the year ended September 30, | executive control of the Royal Arsenal power | properties. As the pioneers of this class of material, 
1944, shows that the membership had reached the | station, hydraulic plant and gasworks, the dis- | which has become widely known and accepted under 
considerable total of 5,796 at the close of the year, | tribution of power, gas, water, etc., and the installa-| the name of Birmabright, we built at our experi- 
2,221 of these being corporate members. It is|tion of new machinery. Among the principal | mental station in Southampton over 200 craft of 
possible that this proportion may vary in the near developments during his tenure of this position | various sizes and designs, ranging from dinghies 
future, as the Council announce that, after December | were the completion of the change-over of the | 4nd fast launches to motor cruisers up to 55 ft. in 
31, 1944, they will no longer exercise their power to | electric supply from 300 volts to 500 volts, the dis- | length. Some 70 ships’ lifeboats have also been 
elect associate-members without examination ; and | tribution being three-wire direct-current ; and the | built of this material. The prototype and twelve 
it has been the experience of most qualifying institu- | construction of a system of high-pressure gas supply. | 99-passenger boats for the liner Awatea were built 
tions, we believe, that the strict enforcement of| He resigned from the Government service in| at this experimental station. In addition, many 
examination requirements has led to an increase in| March, 1914, to start a private consulting practice | boats have also been built abroad from materials 
the admissions to corporate membership. During | in Westminster; but the outbreak of war in that | supplied by us. The experimental yard was closed 
the past year, as a war-time measure, the conduct | year made this impracticable, and during the war | early in 1939, having demonstrated that aluminium 
of the: Institute’s affairs has continued in the hands he was employed on various constructional works | of the correct specification was eminently suitable 
of an executive committee, under the chairmanship | for the Admiralty, the War Office, the Air Ministry, | for marine construction. 
of the President, which met monthly and reported | and at the large munitions factory at Pembrey.| The earlier vessels, including the original 55-ft. 
to the Council four times in the year. Consideration | After the war, he spent some months in India, | cruiser Diana II, were launched as far back as 1931, 
was given to the question of undertaking eps reporting to the India Office on the munitions | and we can thus quote 13 years of light-alloy marine 
activities, and it was felt that the first steps neces- | works there, and on his return he was on the editorial | history, and with an “ untarnished record.” Some 
sary were the formation of a library, and the training staff of Excrxeerte for a short time, but relin-| of these v «sels recently examined show that corro- 
of a body of members able to devote time to research | quished this appointment to join his brother, Mr. | sion “ betwixt wind and water ” of these alloys is a 
and competent to analyse transport problems by | Arthur C. Heap, in the latter's consulting practice. | matter which need give rise to no apprehension, 
discussion. Attention is being given to both of these By this time, however, his health was causing anxiety ‘and, indeed, it has been readily admitted by all 
matters. At the close of the Institution’s year, the | and eventually he was obliged to retire. who have seen them that they show up much better 
Henry Spurrier Memorial Fund stood at 17,402/.,out| Mr. Heap was a member for many years of the | than steel vessels would have done in similar circum- 
of which 16 grants were made, totalling 115l., to | Institution of Civil Engineers and of the Institution | stances. I would particularly refer to the fact that 
enable students to pursue part-time studies. of Mechanical Engineers, and attended at their | some of them have been left unpainted during this 
| meetings regularly while his health permitted. He | long — y are ee piece pig age = 
| was also a member of long standing in the New-| practically all cases where aluminium 18 8a! 
widee> oudaae on ova eialien ton ‘inners | comen Society and served my Fea bode from cateells enliee marine conditions, it can he taken 

, ’ ve ed a) . H j i 
special testing house for trying out the brakes of heavy | ns pes oe hag ass ng f eae per- | that an unsuitable alloy png namie i 
bombing aeroplanes landing at high speeds. Rates of | S°nilty which made him numerous friends ; modest ve 
wear, decelerations, stopping times and temperatures | t© the point of reticence about his own experiences, aah “io P. PRircHaRD. 
are recorded by the equipment provided. The experience | but always ready to help and advise the younger! Birmid Industries, Limited. 
gained will enable designers to evolve brakes for large | generation of engineers, many of whom will re- Dartmouth-road, Smethwick. 
civil aircraft after the war. | member him with a warm regard. December 7, 1944. 
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THE IRON AND STEEL 
INSTITUTE. 
(Concluded from page 456.) 

To conclude our report of the annual autumn 
veneral meeting of the Iron and Steel Institute, 
which took place at the Institution of Civil Engi- 
neers, London, 8.W.1, on Thursday and Friday, 
November 23 and 24, we deal below with the last 
session, held under the chairmanship of the Presi- 
dent, Mr. Arthur Dorman, on Friday morning, 
November 24. 


PREPARATION OF THE BURDEN. 
Two subjects relating to blast-furnace operation 


would probably be undertaken by the Bureau of 
Mines, but, in this country, we had no comparable 
body. Neither the Mines Department nor the 
Geological Survey was staffed to carry out such a 
major research. 

Mr. R. P. Towndrow said that the burden in the 
furnaces in the works in which he was engaged, 
consisted of 50 per cent. Swedish ores before the 
war and, in common with many other plants on 
Tees-side, drastic changes in practice had taken 
place with the introduction of Northampton ores. 
Many difficulties had been encountered until it had 
been decided to erect a crushing, screening and 





this country and in the United States, coupled 
with the improvements in design outlined in the 
present report to deal with hearth breakouts, satis- 
factory performances would be obtained with the 
42 per cent. alumina bricks in almost all cases. In 
exceptional circumstances when the iron was very 
fluid, an alternative to carbon might be to employ a 
| brick containing 70 per cent., or more, of alumina in 
| those parts of the furnace which gave trouble. It pos- 
sessed much higher refractoriness and refractoriness 
under load than the 42 per cent. alumina brick. 
Moreover, it had a much higher resistance to ferrous 
oxide and to blast-furnace slag, and there was no 





'sintering plant. The burden at the present time | risk of its igniting as the result of air penetration. 
consisted of Northampton ironstone, sinter pro- The next speaker, Dr. D. F. Marshall, said that, 
duced from fines, and an increased allocation of |even with modern gas cleaning, conditions might 


were discussed. The first dealt with “The Pre- | foreign ore, the latter equivalent to 12 ewt. per ton | 4F ise in a stove which were conducive to the vitrifica- 


paration of the Burden” and the second with|of pig-iron made. During the last two or three 
* Refractories.” The discussion on the first sub-| months, the average output had run to about 
ject was based on Dr. T. P. Colclough’s paper, | 3,120 tons of iron a week, the coke consumption 
which we summarised on page 433, ante, and on | being 22-85 cwt., and the consumption of ores and 
Section II (The Blast-Furnace Burden) of Special | fluxes, per ton of pig-iron, 55-31 cwt. In pre-war 
Report No. 30, an outline of which will be found | practice the consumption of ores and fluxes was 
on page 415, ante. | 47-5 cwt. and the coke consumption 22-6 cwt., 

Dr. H. L. Saunders, in opening the discussion, | which, in view of the higher ash content of war- 
stated that quite a cursory examination of commer-| time coke, might be regarded as equivalent to 
cial sinters led to the conclusion that they were | 22-85 cwt. of the coke as now consumed. The 
generally made at too high a temperature. The | next speaker, Mr. T. Eastwood, thought that better 
aim should be to make the sinters as near to the | use could be made of the geologist, and particularly 
reactivity temperature of the parent ore as possible, | of the petrographer, in some blast-furnace problems. 
but this would require much experimenting. There | During the present war, from one-quarter to one- 


tion and contraction of brickwork. These condi- 
tions suggested the presence of alkali fumes or 
dust. There was also evidence that zinc oxide, at 
temperatures of 1,200 deg. C., produced vitrification. 

Dr. W. J. Rees said that if the weathering test, 
mentioned in the report, had been made on bricks 
produced 15 or 20 years ago, the results would have 
been very different. Bricks which were properly 
burnt were more resistant to weathering than bricks 
which were unburnt. In spite of what had been 
said, however, he deprecated very strongly that 
the deduction should be made that it was safe to 
stock blast-furnace or stove refractories in the open, 
because there was some deterioration, even in a 





was considerable difference between the physical | third of the staff of the Geological Survey had been | well-burnt brick, if they were exposed to the 
texture and the chemical properties of the ore and engaged in the Jurassic ironfield of the eastern and | weather conditions we were apt to get in this country. 
those of the sinter. Sinter conferred upon a burden | southern Midlands. Unfortunately, however, a|He agreed with Colonel Stein that the higher- 
@ measure of openness of texture which could hardly | good deal of the material supplied to the Survey | alumina refractories were more res stant to attack 
be secured by any other means. The melting points | had been of a confidential nature and he welcomed | by basic slag than the medium-alumina bricks. The 
of the Appleby-Frodingham sinters seemed very | the report, now under discussion, as showing that | fusion cast refractory which could be made in all 
low and suggested that too much ceramic bond was | there was some change of heart among iron-ore | compositions from, say, 60 per cent. up to 100 per 
present. The relative quantities of all ingoing | people with regard to the exchange of information. | cent. alumina, was almost completely resistant to 
materials to the sinter plant needed as careful | Mr. R. Fowler, who closed the discussion, said that | corrosion by basic slag. It was gratifying to find a 
regulation for maximum economy as those going | what blast-furnace operators required was quanti- | blast-furnace technologist admitting that, even in 
into the blast furnace. As Dr. Colclough had | tative information which could be applied in the | clean gas, alkalis were present. He had examined 
pointed out, distribution within the blast furnace | blending and mixing of ores so that each ore | bricks from stoves using clean gas in which the alkali 
must be improved, and the one obvious answer to | could be crushed to its proper size to give the | had risen from 1-5 per cent. to 3-5 per cent., with a 
this was closer size grading. What, then, was to| assurance that it could be reduced farther up in| corresponding change in the.character of the brick. 


be done with the material left over after the selection 
had been made? Dr. Colclough suggested uniform 


charging with three gradings, and, apart from the | 


fines due to handling, segregation under such condi- 
tions would be reduced to a minimum. 

Mr. E. M. Summers said that he operated what 
must be termed, by comparison, an old-fashioned 
blast-furnace plant. His burden consisted of 60 per 
cent. brown Northampton ore and 30 per cent. 
carbonate ore, the latter being calcined in gas-fired 
kilns. He submitted that it would be better practice 
to calcine the carbonate ore at the quarry, so as to 


the stack of the furnace. He took that opportunity to acknowledge the great 
| endeavours which manufacturers of refractories had 

REFRACTORIES. | made in the last 10 or 15 years to improve the quality 
As stated above, the second subject dealt with|of the bricks supplied for blast furnaces. The 


on Friday morning, and the last discussion at the | majority of makers were now producing bricks which 


| meeting, concerned “ Refractories.” This was based had a reasonably-good crushing strength, were 


on Section V (Blast-Furnace Refractories) and | reasonably uniform in quality, and were well burnt 


Section VI (Hot-Blast Stove Refractories) of Special 
Report No. 30. 
Dr. J. H. Chesters, who opened the discussion, 


| stated that there were three aspects on which he 


wished to touch. The first was the question of the 


and of good shape and finish, so that they could be 
| built up practically without any jointing cement. 
Very great progress had been made in the grading 
of clays and in vacuum pressing and extrusion with 
the object of securing maximum density and mini- 
Even with well- 








derive full benefit from the saving on transport | variation in refractories from brick to brick; the | ™um pore sity and permeability. 
charges and then to screen and sinter this ore with | second was the matter of carbon bricks and the third | ade bricks, however, some cement was necessary 
the Northampton ore at the furnace plant. The | that of hot-blast furnace stoves. The variability | 4nd after a blast furnace had been blown out, although 
next speaker, Dr. A. W. Groves, stated that as one | in bricks was really a fact of nature and was not a | the bricks might remain perfectly sound the joints 
who, for the last 44 years, had served as geologist | question of negligence on the part of the manufac- | Were often black from carbon deposition. This was 
to the Iron and Steel Control, he would like to turer. In spite of all the manufacturer could do | probably due to the fact that in the fine grinding of 
comment on the subject of the beneficiation of our | there was always a “ spread ” in the results obtained | the cement there was contamination with iron. 
low-grade ores. Quite apart from sintering and | in determining the crushing strength of a batch of | Blast-furnace cements ought, therefore, to be passed 
calcining, these ores fell into two sharply-contrasted | bricks. Fortunately, the variation was consider- | through a magnetic separator after grinding. 
groups, namely, those in which the iron was present | ably less when other properties, such as bulk | Mr. A. T. Green said that it would be an advantage 
as an iron-oxide mineral and those in which the | density, were considered. One method of over-|to test all refractory materials against carbon 
bulk of the iron was chemically combined with slag- | coming this difficulty was to issue a specification | monoxide prior to their use in the blast furnace. 
forming constituents. In the first group, the iron- | providing that a consignment of bricks for a stack | Even though such materials would resist CO during 
oxide mineral might be magnetite, hematite or| should have an average crushing strength of over, | @ 200- or 400-hour test without any carbon deposi- 
limonite. Of these, magnetite was so amenable to | say, 4,000 lb. per square inch, and that not more | tion, there were still occasions which could arise in 
magnetic separation that even fine-textured ores | than 20 per cent. of the bricks should have a strength | a blast furnace which might result in carbon deposi- 
could be separated magnetically after crushing. | of less than 3,000 lb. per square inch. With regard tion with considerable growth. In general investi- 
Hematite could be beneficiated only if it occurred|to carbon bricks, tests were made to ascertain | gations to.ascertain the major causes of blast furnace 
in comparatively large particles, while limonitic ores | whether they were volume stable. These had shown deterioration in this country, it had been found 
would probably prove amenable to an oxidising | that the shrinkage was only 1 per cent. after two| that this carbon deposition certainly held the 
roast and magnetic separation in most cases, | hours at 1,500 deg. C. and 2-5 per cent. at 2,000 deg. | record. He confirmed that alkalis had been found 
though, like the hematites, they might respond toa|C. The hot strength of these bricks was remark- | in stove bricks; figures of up to 4 per cent. or 5 per 
washing process. Very few British ores fell into|able; at blast-furnace temperatures of about | cent. had been shown by analysis. The last speaker, 
this first group—most of them were included in| 1,470 deg. C. they successfully withstood upwards Mr. W. G. Girling, said that there had been con- 
the second group, and their beneficiation undoubt- | of 2 tons per square inch. In the matter of hot-| siderable discussion among blast-furnace operators 
ably presented very difficult problems. Often the | blast stove refractories, both laboratory and | on the question of whether the combustion chamber 
nature of the siag-forming constituents was as | practical tests had demonstrated the freedom from | of hot-blast stoves should be circular or elliptical. 
variable as the ores themselves. Much detailed | spalling and shrinkage obtained when well-fired | Judging from the stoves he had seen after service, 
mineralogical and petrological work remained to | high-alumina brick was employed. | and having regard to the reactions which took place 
be done before beneficiation tests commenced. 


Colonel Alan Stein thought that the trials made | within them, he felt that there were several argu- 
This should be a thorough co-ordinated piece of | with carbon bricks were promising. He suggested, ments in favour of the independent circular chamber 
national research. In the United States this work however, that, with the results already achieved in | 














as compared with the elliptical one. 
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NOTES ON NEW BOOKS. 


Toolmaking Hints and Tips. By R. Huronsson. 
Maidenhead: Percival Marshall and Company, 
Limited. [Price 3s. net.] 

A TooL-RoOom training is one of the best forms of 
practical experience that a young mechanical engineer 
can undergo. Those who are fortunate enough to have 
the opportunity of such training should emerge with a 
good theoretical and practical knowledge of tools and 
méthods which will stand them in good stead in many 
other spheres of activity. Mr. Hutcheson’s little 
manual, which is based on a series of articles originally 
published in The Model Engineer, is essentially practical 
and will appeal to young tool-room engineers, as well 
as to the large number of those who have the mechanical 
engineer's equivalent of “ green fingers" and who are 
the backbone of the trade. It is well written and 
clearly illustrated, and a careful study of it should assist 
in the making of good tools, and prevent the dis- 
couraging mistakes which are so easily made. At its 
modest price the book deserves a wide circulation. 


Instruments. By R. W. Storey, M.A., B.Sc. Fifth 
edition. London: Sir Isaac Pitman and Sons, 
Limited. [Price 6s. net.) 

Tuts is a revised and enlarged edition of an extremely 
useful publication, addressed principally to ground 
engineers in Air Ministry Category “ X,” whose duties 
are the care and maintenance of instruments in aircraft. 
It covers the ground in so far as publication of parti- 
eulars of aircraft instruments is allowed under war 
conditions, but obviously many of the later develop- 
ments are not mentioned. The new edition has been 
brought up to date in many cases and useful chapters 
on flight testing instruments, such as the statoscope, 
rate of climb indicator, and recording type of instru- 
ments in general, have been added. The information 
given goes much farther than that needed for a main- 
tenance engineer’s duties, and is generally a very 
creditable attempt to cover the underlying theory of 
the functioning of the instruments as far as is possible 
in a book of this size. There are several additional 
appendices describing some of the less general instru- 
ments, which add to the value of the book from the 
wider point of view. 


Metallurgical Experiments. By F. Jounson, D.Sc. 
London: Paul Elek (Publishers), Limited. [Price 
5s. net.] 

Tue object of the experiments described in this little 


book is to familiarise young students with the reactions | 


and physical changes which occur during the refining, 
melting and working of ferrous and non-ferrous metals 
and alloys. Some of the experiments, of which there 
are 114, are quite simple, others are relatively involved, 
but all aim at furnishing the student with self-obtained 


LABOUR NOTES. 


A PREPARATORY committee consisting of representa- 
tives of the British and Russian trade union move- 
ments and the American Congress of Industrial Organi- 
sations met in London last week for the purpose of 
arranging for a world trade union conference in London 
in February next. It was decided to include the 
following items in the agenda: (1) Furtherance of the 
Allied war effort; (2) attitude of the trade unions 
towards the anticipated peace settlement ; (3) basis for 
a world trade union federation ; (4) immediate trade 
union demands for the after-war period ; and (5) pro- 
blems of reconstruction. It is hoped that organisations, 
which hitherto have held aloof, will now decide, in view 
of the nature of the conference and its business, to send 
representatives to the conference. In particular, it is 
desired that the American Federation of Labour should 
be present. Forty national trade-union organisations 
from more than 30 countries are expected to attend. 
The Prime Minister has accepted an invitation to be 
present and to speak. 


The Wages Councils Bill, which was mentioned in 
these notes a week ago, seeks to ensure orderly wage 
regulations throughout the whole of industry, and, by 
means of voluntary or statutory machinery, to establish 
an industry-wide system of standard wage rates. It is 
proposed that in the industries where wages are at 
present regulated by trade boards, and in the larger 
range of industries and services in which wages councils 


be enforced by inspection, and that breaches of awards 
by employers shall render them liable to prosecution. 
Existing trade boards will become wages councils. 
Over the greater area of industry there is voluntary 


tions of Employment and National Arbitration Order 
has required all employers in the industries concerned 
whether members of the organisations making the 
agreements or not, to observe their conditions. It is 
proposed in the Bill to prolong that provision of the 
Order for five years from the day when the Order is 
withdrawn. 


When the Order is withdrawn at the end of the 
war, the provision for compulsory arbitration, and the 
National Arbitration Tribunal itself will lapse. The 
prohibition of strikes and lock-outs will end at the 
same time. The Minister of Labour and National 
Service is to have power to set up a wages council 
where there is no adequate voluntary negotiating mach- 





| hinery, and, where, in his opinion, having regard to the 
| remuneration, it is expedient to do so. Wages councils 
will have wider functions than trade boards have had. 


A wages council is to consist of equal numbers of 


| persons representing employers and employees, respec- 


whose wages fluctuate in accordance with sliding scales 
based upon the official cost-of-living index figure. 
The changes, as a whole, resulted in an aggregate in 
crease of about 30,0001. in the weekly full-time wages 
of over 200,000 workpeople and in a small decrease 


Of the increase of 30,0001., about 17,0001. was the 
result of arrangements made by joint standing bodic. 
of employers and workpeople (including 2,0001. unde: 
cost-of-living sliding scales operated by such bodies) 
5,000/. took effect under arbitration awards, and near|, 
all the remainder was the result of direct negotiations bx 
tween employers and employees or their representative 


In addition to 208 stoppages, due to disputes, which 
were reported in October, 17, which had begun befor 
that month, were still in progress. The approximat: 
number of workpeople involved in these 225 stoppages 
including workpeople thrown out of work at the estab 
lishments where the disputes occurred, is estimated 
at about 61,000, and the aggregate number of working 
days lost at these establishments during October at 





| 
are to be formed, minimum wages and conditions shall | 


| 


| 233,000. In the 208 stoppages, which began in 
| October, nearly 43,000 workpeople were directly in- 
|volved and over 12,000 indirectly involved—were 
| thrown out of work, that is, at the establishments 
| where the stoppages occurred, although not themselves 
parties to the disputes. In the 17 stoppages which 
began before October, and were still in progress at th: 
beginning of that month, the total number of work. 
people involved during October, either directly or 


| indirectly, was about 6,000. 


negotiating machinery, and during the war, the Condi- | 





Of all the stoppages of work through industrial 


disputes known to have been in progress at some time 
>| in October, 


| 99 involving over 32,000 workpeople, and resulting 


the coal-mining industry accounted for 


in an aggregate loss of 106,000 working days. In the 

| ten months, January to October, this year, there were 
| 1,064 stoppages in coal mining, involving 542,400 work- 
| people and resulting in a loss of 2,429,000 working 
days; the figures for the corresponding period of 
| 1943 were 664 stoppages, involving 224,500 workpeople 
| and resulting in a loss of 600,000 working days. 


| Of 204 stoppages, owing to disputes, which came to 
an end in October, 82, directly involving 15,400 work- 
| people, lasted not more than one day; 50, directly 
|involving 7,900 workpeople, lasted two days; 26, 
| directly involving 5,300 workpeople, lasted three days ; 
| 30, directly involving 5,600 workpeople, lasted four to six 
|days; and 16, directly involving 8,700 workpeople, 
| lasted over six days. 


| Of the 208 disputes, leading to stoppages which 


evidence on such matters as the influence of alloying | tively, and three independent persons chosen by the | began in October, 23, directly involving 4,600 work- 


elements and impurities on pure metals, the use of 
fluxes in metal melting, the properties imparted to a 


metal or alloy by forging and hot or cold rolling, and guaranteed weekly wage, instead of minimum rates of | 
les of . Se- | wages, and paid holidays of more than a week. The | 
hardened steel. Instruction in the making of tensile, | jj} prospectively affects approximately 15,500,000 | 


the structure and properties of malleable iron and case- 


Erichsen, Izod impact and bend tests are given, as are 
also simple chemical tests for the detection of carbon, 
nickel and manganese in irons and steels ; some experi- 
ments on fuels and refractories are included. In all 
cases the student is encouraged to write an account of 
what he does, to state the quantities of raw material 
taken and of the final products obtained, and, especially, 


| Minister of Labour and National Service. It will be 
|able to fix “remuneration” which may include a 


workpeople. 

At the end of 1943, the number of federations of 
trade unions in the United Kingdom was 56, with an 
approximate gross total membership of 3,100,000. The 
corresponding figures for a year earlier were 57 and 
2,970,000, respectively. In many instances, trade 


people, arose out of demands for advances in wages ; 
8, directly involving 9,000 workpeople, out of proposed 
reductions in wages; 78, directly involving 15,700 
workpeople, out of other wages questions; 4, directly 
involving 1,100 workpeople, out of questions con- 
|cerning working hours; 26, directly involving 4,400 
| workpeople, out of questions relating to the employ- 
ment of particular classes of persons; 58, directly 
| involving 10,500 workpeople, out of other questions 
| respecting working arrangements; and 7, directly 
| involving 2,800 workpeople, out of questions of trade 
|union principle. Four stoppages, directly involving 


to describe in detail the appéarance and properties of | ynions, or branches of trade unions, are affiliated to | 2,800 workpeople, were in support of workers on strike 
these products. The author, Dr. F. Johnson, who has | more than one federation, and a large number of trade | in other disputes. 

been Head of the Metallurgical Department of the | union members, therefore, are counted more than once | 

Central Technical College, Birmingham, for many years, | in the gross membership. 


states in his introduction that the experiments given 


in the book are intended to be representative rather | 


The range covered, however, | - 
ee leach federated trade union be counted once only, 


than comprehensive. 
is wide and should give a student fresh to the subject 
an insight into the type of knowledge which an efficient 
works metallurgist should possess. 





Tue Liperty Beit, U.S.A.—On page 194, ante, we 


published an inquiry from an American correspondent | 
regarding the composition of the metal of the “ Liberty | 


Bell,” which was cast in England in 1752 and subse- 
quently recast in Philadelphia, 
cracked in 1835 and has remained in that condition. 
has hung for many years in the Independence Hall in 
Philadelphia. We understand that a proposal has been 
submitted to Mr. Sam Rayburn, Speaker of the United 
States House of Representatives, by Professor William 
Conley, who formerly held the chair of Applied Mechanics 
at the University of Rochester, N.Y., that the bell should 
be restored to its full tone by are-welding the crack. It 


appears, however, that strong objections are being raised 
on the sentimental ground that the cracked tone has 
become an accepted characteristic of the bell. 


| ship was approximately 
|compared with 2,559,000 at the end of 1942. 
| number of unions that were affiliated to one or more 
| trade union federation, in respect of either the whole 





but which became | 
It | increased during October included the milk distributive 


| electrical 


If the actual, or estimated federated membership of 


irrespective of the number of federations to which the 


| trade union is affiliated, the total net federated member- | 
2,635,000 at the end of 1943, | 


The 


or a part of their membership, was 500 at the end of 
1943, compared with 515 at the end of 1942. 


The principal industries in which wage rates were 


trade, the retail meat trade, asbestos manufacture, 
contracting, and general waste-materials 
reclamation. There were also increases in the rates of 
wages of considerable numbers of County Council 
roadmen, and in those of women and girls employed 
in electrical cable-making. The only decreases re- 
ported to the Ministry of Labour’and National Service, 
during the month, affected blast-furnace workers and 
iron puddlers, etc., in the West of Scotland and iron 





ore miners and limestone quarry workers in Cumberland, 





| An Order issued earlier this year by the Swiss Federal 
| Council relating to the application of Section 8 of the 
| Federal Act of March 31, 1922, specifies the kinds of 
| work on which young persons may not be employed 
| in industrial undertakings and handicrafts, public or 
| private, with the exception of factories subject to the 
Federal Factory Act of 1914 for which a similar Order 
is already in force. The employment of young persons 
| under 18 on the following kinds of work is forbidden : 
| (a) work in which explosives are handled ; (6) work on 
installations where explosive or inflammable materials 
are produced or used, with the exception of fusion 
welding and the gas appliances used for it; (c) work 
which entails serious danger of poisoning; (d) work 
which demands excessive bodily or mental effort. 


Young persons under 16 years of age may not be 
employed on (a) work wih motors, transmissions, 
hoists, lifting apparatus, and electrical installations 
(except small electric motors) and hydraulic engines ; 
(6) work on machines which are recognised as dan- 
gerous ; (c) work which causes violent jolts or shocks 
or demands continued and heavy footwork ; (d) work 
done with burners for welding or cutting and the use 
of the gas appliances for these burners. 
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Fic. 4. Core Set on Its CARRIER. 


WAR-TIME DEVELOPMENTS IN 
WHITEHEART MALLEABLE IRON. 


By G. R. Wesster, A.M.I.Mech.E., A.M.1I.Mar.E. 


Tue national emergency beginning in 1939 imme- 
diately created unusual demands for materials possess- 
ing properties akin to cast or forged steels, in quantities 
which could not be met at that time by the steel 
industry, either because of insufficient capacity or lack 
of certain raw materials. It was surprising, neverthe- 
less, how quickly solutions were found as each problem 
presented itself. The manufacture of various types of 
tank castings, particularly bogie wheels and caterpillar 
tracks in considerable quantities from malleable iron, 


~ 





* Paper, entitled “Some Useful War-Time Develop- 
ments in Whiteheart Malleable Iron,” presented at the 
4ist annual meeting of the Institute of British Foundry- 
men, held at Manchester on Saturday, June 10, 1944. 
Abridged. 
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WHITEHEART MALLEABLE IRON. 
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Fie. 6. Sprocket WHEEL, Wrap Test. 


kept a large part of the industry occupied. It is not 
| inappropriate to touch briefly on some of the types of 
tracks manufactured. 

The foundry problems in the production of white- 
|heart malleable track links are similar to those of 
other whiteheart malleable castings, the main difference 

being that whereas a large percentage of ordinary 
malleable castings is usually machined, the track 
| links are not machined at all, except for the reamering 
|out of the pinholes. For this reason, it is essential 
that the dimensions of the track links should vary only 
within very small limits, this applying particularly to 
| the pitch distance (the distance between pinholes) and 
the width of the male lugs and female lug recesses, so 
as to conform with the close tolerance required on the 
vehicles. The close control of the pitch distance is 
a most important factor for ensuring the correct length 
of the track on the wrap test, and finally on the vehicle. 
For the above reasons, it has been deemed essential 
to produce very accurate patterns and coreboxes. All 
pattern sand coreboxes have, therefore, been com- 
pletely machined to a tolerance of + 0-004 in., par- 
ticularly those core prints which control the pitch 
distance. Patterns have been made in phosphor 
bronze, and the coreboxes in cast iron or mild steel. In 
the pattern plates, the spaces between the female lugs 
were completely cored out and the coreprints were 
extended over the casting so as to ensure that no 
flashes would occur in between any of the lugs, in 








order to reduce as much as possible the amount of 
fettling on those places after annealing. Py nd yee 
dowel 
ing an 


half was mounted on a cast-iron 
pins for the location of the mo 

As Figs. 1 and 2, on this page, showing various links 
|complete with runners illustrate, the fins and flashes 
|in each case occur away from the casting, leaving the 
| spaces between the lugs clean. Fig. 1 shows the 
| casting complete with runners. Fig. 3 illustrates the 
| same casting sectioned, and shows the wall thickness. 
| The yield of castings to the total metal in the moulding 
| box of the links, as shown in Fig. 1 and 2, is as follows : 
Fig. 1, 47-7 per cent., and Fig. 2, 53-9 per cent. The 
moulding of the track links is carried out on Nicholls 
jolt and squeeze moulding machines, two machines 
working in a team, with two moulders and one core 
| setter per team. The core setter is also responsible for 
the assembly of the cope and drag parts of the moulds. 
| The Nicholls jolt and squeeze moulding machines have 
|been found ideal for the production of the various 
| track links. Castings produced on these machines 
| are very accurate, and the output per machine is very 
| satisfactory. The machines are operated by compressed 
|air at 80 lb. per square inch pressure. Rolled-steel 
| moulding boxes are used. 
| The majority of the cores for the track links are 
| made on blowing machines, with the exception of the 
| cores for the guide horns for the link in Fig. 2, where 
| it was found that hand-making was cheaper and almost 
|as fast as blowing. For the majority of the blown 
cores, no core driers were essential ; they were usually 
| put on a flat steel plate standing on the core prints. 
The most difficult core for blowing was the main centre 
core, shown in Fig. 4, for the track link illustrated in 
Fig. 1. This corebox was made in four parts. Since 
| almost the whole core is surrounded by metal, it was 
found essential to use coarse-grained silica sand having 
high permeability in order to prevent blowholes. How- 
ever, even this was not entirely satisfactory, and subse- 
quently two small cylindrical cores were used through 
the spud connecting the main centre core with the 
mould, in a successful endeavour to provide an escape 
for the gases. 

All links are cleaned by shot-blasting on airless 
Wizard table-type machines. With proper main- 
tenance and operation these machines have been found 
very satisfactory, and give a considerably higher output 
than similar machines operated with comp air. 
After cleaning, all links are first rough-fettled ; that is, 
any flashes are removed. Subsequently the links are 
inspected, and only satisfactory castings are sent to 
be annealed. Daily, a percentage of links from each 
pattern are broken into small pieces in order to detect 

seme if cavities. 

metal is melted in cupolas which are equipped 
with stationary receivers. The metal temperature (un- 
corrected, measured with an optical pyrometer) taken 
at the receiver spout, is between 1,400 deg. and 1,430 
deg. C. The chemical composition of the molten metal 
is controlled within the following limits :—Total carbon, 
2-9 to 3-1; silicon, 0-55 to 0-7; manganese, 0-25 
to 0-3; sulphur, 0-16 to 0-2, and phosphorus, 0-1 per 
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Specrmen Or. QUENCHED FROM 
800 Dec. C. x 1,500. 


Fie. 7. DECARBURISED ZONE IN O1r.-HARDENED Fic. 8. Fove PearRurre anp TemMPEerR CARBON 
MaLLEeEaB_e [ron.” x 60. t™ MALLEABLE IRON. 
Fic. 10. Spectmen O11, QUENCHED FROM 800 


cent. maximum. A typical cupola charge is as follows : Dea. C.; Temprerep at 450 Dec. C. x 1,500. 


68 per cent. back scrap from the foundry; 10 per 
cent. hematite or refined pig-iron; 1 per cent. ferro- 
silicon (13 per cent. Si), and 21 per cent. steel scrap. 
All flashes are removed by grinding in the hard, un- 
annealed state, whereas the runner and risers are 
ground after annealing. 

A town’s gas-fired tunnel annealing oven is used for 
malleabilising the various castings manufactured. The 
advantages of a tunnel-type oven are manifold, and 


pitch increase. The pitch increase is almost solely due 
to the pinhole wear or compression of the relatively soft 
ferritic layer, particularly in the early stages of the 
track life. The hardness figures in the pinholes show a 
marked improvement after the removal of the ferrite. 
| In this connection, the two microphotographs repro- 
|duced in Figs. 7 and 8, are of interest; both are of 
the same oil-hardened sample. Fig. 7 has a core of 
among these may be particularly stressed, excellent very fine pearlite with temper carbon; the edge of 
uniformity and control and low fuel consumption. | , ; Pg , | the sample shows a typical decarburised zone. The 
» > |edge of the specimen in Fig. 8 corresponds to the 


The annealing is carried out at a temperature of | 
980 deg. C., and is usually maintained for 80 hours | horizontal line drawn across Fig. 7. In the specimen 


to 100 hours, according to the section of the castings. | 4 seen in Fig. 8, about 0-075 in. of metal has been 
The ore ratio is varied between 1 to 5 and 1 to 8,| ; ‘ : | removed from the original annealed skin of the speci- 

again, according to casting section. In the annealing- | ™ + <p | men shown in Fig. 7. 
oven pyrometer control a = a Cambridge | : \ Dae — — carried out to —— pe 
instruments, consisting of an electrically operat effect of various quenching temperatures, and of subse- 
waste-gas drum chart CO, recorder, dhersiosougie | quent tempering for 2 we at 450 deg. C. and 600 deg. 
indicators and recorders, — eae yr | C. gee For bdr marge sufficient 7 
meters indicating the flow of air an s to each side u - of B.S. tensile-test and bend-test bars were cast from 
of the oven, pon Cambridge dial po and for the air | Fie. 11. Srectmen Or. QuENCHED FROM the same tap of cupola metal having the following 
and gas sures. 800 Dec. C.; Temprrep at 600 Dec. C. | analysis :—Total carbon, 2-86; Si, 0-56; Mn, 0-21; 
The method finally adopted to grind one type of | < 1,500. 8, 0-189; and P, 0-061 per cent. All these test-bars 
track link to the correct length was to place the casting were annealed together for approximately 160 hours at 
}out the section as quickly as possible in salt-bath | 980 deg. C. with an ore ratio of 1:5. The annealing 


on a centring fixture mounted on a rack-operated 
table in a grinding machine and to push the whole | furnaces to 780 deg. C., the quenching temperature ; time of 160 hours is rather longer than that employed in 


between two cup grinding wheels directly mounted they are then quenched directly in mineral oil. | normal commercial practice for producing a good white- 
Fig. 5, on page 477, shows the assembly line and the | heart malleable iron, but it was thought advisable in 


on to two electric motors. This has been found to be | 
a quick and accurate method of controlling the length | arrangement for riveting two tracks at the same time. | this instance in view of the high quenching tempera- 


of the castings for the subsequent riveting operation.| An air-actuated vice set at about 45 deg. holds the| tures employed for the subsequent heat-treatment. 
Air-operated chucks, employed in conjunction with a| track firmly in position against an anvil, while the | For this reason the yield stress of the annealed test-bars 
multi-spindle head vertical drilling machine, are used | rivets in the chain are cold headed by the use of com- | obtained was rather lower than is the case with normal 
for drilling the pinholes. | pressed-air hammers. Each link is separately tested in | annealing practice. 

The wearing properties and resistance to heavy loads | a drop-testing machine and the final chains are tested| A carbon analysis was made from the centre of a 
of whiteheart malleable cast iron can be greatly im- | over a sprocket wheel for their correct pitch. This test | j-in. bend bar after annealing, which was as follows :— 
proved by suitable hardening and, in some cases, a is illustrated in Fig. 6, on page 477. | Total carbon, 1-24; combined carbon, 0°43; and 
subsequent simple tempering operation. It is, of In an attempt to improve the wearing properties of | graphitic carbon, 0-81 per cent. The physical pro- 
course, very necessary to have thoroughly annealed | the track-link castings, the pinholes were cast smaller | perties obtained with these various heat-treatments are 
castings before carrying out the hardening operation, | than usual and then drilled out to the normal size to| shown in Table I, opposite, representing the average 
as under-annealing is liable to lead to brittleness on | take the pin. The reason for this was to remove the | figures of four test-bars. As would be expected, the 
quenching. All the track-link castings in the earlier ferritic surface layer, which is relatively unchanged by | quenched materials show higher tensile and yield-test 
types received a further treatment after the malleab lis-| the oil-hardening process; by its removal the fine | results, with correspondingly lower elongation, and 
ing operation, namely, a cyanide hardening, producing | pearlite and temper carbon area is reached, which is| angles of bend, than the plain annealed materials. 
a fairly hard surface of about 0-015-in. thickness with | affected by the oil-hardening process, giving a harder | Tempering for 2 hours at 450 deg. C. and 600 deg. C. 
a toughened core. This operation, however, was | surface in contact with the hardened and ground pin. | caused a gradual drop in the tensile and yield stresses, 
quickly discontinued in favour of a straightforward | These better wearing properties have been proved in | and a corresponding increase in elongation and angle of 
oil-hardening process, the parts’ being heated through- | practice, under severe working conditions, by a smaller! bend. The Vickers pyramid hardness figures were 
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TABLE I.—Errecr or Varrovus Heat TREATMENTS ON THE PHYSICAL PROPERTIES OF B.S. Test Bars. 























, VP. 
Yield Maximum 
Stress. Stress. Elongation. Bend | ae nd 
_——- Tons per Tons per cent. Test. , 
sq. in. sq. in 
As an /e ea 16-3 26-15 9-7 180° 148 
Oil quenched, 750 deg. C. - - ne 21-65 31-7 7°75 143 180 
- 9 70 Temper, 450 deg. C. 19-4 30-6 9-5 180° 181 
750 s 600. C, 17-95 29-05 9-2 180* 158 
800 a - mus 27-3 33-95 5-2 98 203 
800 Temper, 450 deg. C. 24-7 33-7 6-0 154 201 
300 - 600 = 22-25 32-7 7-5 180* 187 
850 - ee -_ 28-5 36-85 6-0 100 207 
850 Temper, 450 deg. C. 26-95 34-7 5-5 148 214 
850 ao 600. Ci, 24-6 33-45 7-5 180* 191 
900 . - = Sa 31-4 36-2 4-0 63 218 
900 . Temper, 450 deg. C. 30-0 37-65 5-5 64 219 
90 ~—Ci,, - 600 OC, 27-1 35-95 7-2 180 210 
oOo ,, os ae = 32-75 39-2 4°5 53 234 
950 ~—Ci«,, Temper, 450 deg. C. 30-6 36-5 4-0 87 218 
90) Ci, - 600.—C,, 27-3 34-5 5-7 180° 210 





* Not broken. 


obtained with a load of 30 kg. and were taken in the 
centre of the bend test-bars. In view of the very well 
annealed material, the hardness figures have not in- 
creased considerably at the higher oil-quenched tem- 
peratures, as would be expected with normal com- 
mercial whiteheart malleable iron. 

The physical properties obtained in these experiments 
show very clearly the great possibilities for the use of 
malleabilised and oil-quenched whiteheart malleable 
iron. All the quenched and tempered samples showed 
a soft decarburised outer rim of about the same thick- 
ness as that in the plain annealed material; thus the 
various heat-treatments had no effect on the skin of the 
casting. It consisted of soft ferrite, irrespective of the 
heat-treatment. Microphotographs, taken at a mag- 





nification of 1,500, with an oil-immersion objective, 
to give maximum resolution of the eutectoid consti- 
tuent, are shown in Figs. 9, 10 and 11, opposite. The 
sample quenched from 800 deg. C. (Fig. 9) shows very 
fine lamellar pearlite. The tempered samples show 
similar structures with traces of spheroidisation. Fig. 10 
was oil quenched at 800 deg. C. and tempered at 
450 deg. C. ; and Fig. 11 was oil quenched at 800 deg. C. 
and tempered at 600 deg. C. 

The method adopted in the organisation with which 
the author is connected is to plot the results of a great 
number of tensile tests as frequency curves. The test- 
bars are cast every day all the year round. From the 
curves the following values for the mechanical properties 
of the firm’s particular whiteheart malleable have been 





obtained :—Ultimate tensile strength, 25 tons to 35 tons 
per square inch ; yield point, 1 tons to 22 tons per 
— inch ; and elongation, 5 per cent. to 13 per cent. 
ey are characteristic figures. The peak values of the 
frequency curves are as follow :—Ultimate tensile 
strength, 28 tons per square inch ; yield point, 20 tons 
per square inch ; and elongation, 8 per cent. The most 
interesting feature is the high value of the yield point. 
One cannot lay too much stress upon this factor ; the 
yield-point figure is of decisive importance to the de- 
signer, and is the governing factor for the permissible 
loading of a casting in service. In most practical cases, 
the importance, of the elongation value lies far behind 
that of the yield point. Considering the ductility ex- 
pressed by the elongation figure as a criterion for the 
deformation capacity of a metal, it is seen that this 
whiteheart malleable cast iron has such a great absorp- 
tion capacity for deformation energy that structural 
parts will be distorted and not break in case of over- 
ae er 
It will be readily seen, from B.S. specification No. 309, 
that there have been considerable advances since it 
was formulated. The specification stipulates :—Ulti- 
mate tensile strength not less than 20 tons per square 
inch ; elongation, not less than 5 per cent. ; and bend 
test, 45 deg. This improvement is generally appre- 
ciated throughout the industry and both the Institute 
of British Foundrymen and the British Cast Iron 
Research Association have had committees working 
on this standard matter for some considerable time. It 
is confidently expected that a new and better standard 
will be produced in the near future, more in keeping with 
the high figures which the industry is now able to put 
forward, enabling malleable iron to be used to a con- 
siderably greater extent than it has been in past years. 

“ Peeling ” of whiteheart malleable iron has always 
been known in the industry, and has recurred at infre- 
quent intervals. On no occasion has it been possible 
to account for the actual cause of peeling, although it 
has been generaily believed to be associated with a 
high sulphur content of the metal. Another cause of 
the trouble has been considered to be high percentages 
of dolomite in the annealing ore, although this type of 
peel is usually of a very localised character ; the surface 
of the casting shows signs of its presence without having 
to break the casting, and it can, perhaps, be referred to 
as “ blistering.” 

No partic reason can be found for the recurrence 
of peeling, since the production practice has in no way 
varied ; the charge metals, fuel, metal composition, 
foundry technique and the tunnel annealing practice 
have not been c in any way. The cause of the 
trouble can only be attributed, therefore, to the anneal- 
ing ore, although no proof is available. A number of 
preliminary experiments were carried out to find the 
effect of high and low sulphur contents of the metal. 
Such variables as weaker and stronger ore mixtures ; 
the size of new ore; and the segregation of new ore 
from spent ore, so that castings were only surrounded 
by spent ore, were also investigated. In all the experi- 
ments peeling and blistering still occurred in practically 
the same degree as they did in normal practice. 

All peeled castings examined show that the peel is 
of a localised character ; that is, only certain parts of a 
casting are affected, the remainder of the casting being 
quite immune. The surface of some peeled parts is quite 
as good as the sound part of a casting, and can generally 
only be detected by a destructive test. The surface of 
other peeled castings has a rough and slightly oxidised 
area, and the peel may be slightly lifted away from the 
casting (referred to above as blistering). The peel 
itself may consist of one or more separate layers of 
oxidised metal, which can be removed from the surface 
of the casting quite easily, leaving a fairly smooth 
surface underneath. Although previous experiments 








TABLE II. 

Constituent. | Ore A. | Ore B 

Per cent Per cent 

Fe 0-73 0 
FeO 2-01 1-43 
Feo03 84-94 82-38 
Si 6-07 3-94 
CaO 1-23 0-47 
0-74 0-41 

8 0-12 0-14 





have not been conclusive as to the cause of peeling, 
some did indicate that there was some substance present 
in the ore which must be responsible for the trouble. A 
closer examination of the new ore showed a large 
variety of pieces in the ore, which seemed particularly 
suspicious. Some ores were contaminated with pyrites ; 
other characteristic pieces of ore had a white sparkling 
surface, and still further pieces were found to 
be very porous and generally had the appearance 
of coke. 

Experiments suggested that the sulphur content of 





the ore was responsible for the peeling produced. The 
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effect of sulphurous gases was tried, and it was con- 


firmed that peel could be produced artificially. It was 
proved that spent pyritic ore (after one anneal) con- 
taining 3 per cent. sulphur, caused peel to the same 
extent as new pyritic ore, containing about 5-5 per 
cent. sulphur, irrespective of whether it was in contact 
with the casting or not. The thickness of the peel is 
greater in a small }-in. section, and there is a slight 
tendency for the peel to decrease with an increase in 
the metal section, of, say, } in. to }? in. The sulphur 
content of the metal appears to have little influence on 
the formation of peel, particularly in the sulphur range 
0-165 per cent. to 0-280 per cent. 

Representative analyses of new ores are given in 
Table Il, page 479. An analysis of the pyritic pieces 
showed over 5 per cent. sulphur. Pyritic ore (new) with 
5-55 per cent. sulphur still contained about 3 per cent. 
sulphur after one anneal. It is stressed that this new 
type of ore had never been used previously for produc- 
tion. The average sulphur content of the ore varied 
considerably, as shown by the analysis from various 
trucks: 0-21, 0-189, 0-169, 0-202, and 0-140 per cent. 
The extent of peeling is slightly higher when using 
a strong ore mixture, although differences in the thick- 
ness of the peel as produced by a weak and strong ore 
mixture is not as pronounced as would be expected. 

As already stated, the sulphur content of the metal 
does not seem to influence the thickness of the peel 
to any noticeable degree, although metal containing 
more than 0-28 per cent. of sulphur gives a thinner 
peel, particularly on heavier sections. An analysis of 
the sulphur content of the peeled and sound metal 
beneath the peel of one sample, which had 0-186 per 
cent. sulphur in the as-cast condition, showed that there 
is a segregation of sulphur from the ore through the 
peeled area to the parent metal; whereas the sulphur 
of the peel was 0-168 per cent., the sulphur content of 
the parent metal immediately underneath the peel was 
of the order of 0-387 per cent. This analysis indicates 
that peeling is associated with a segregation of sulphur 
to the parent metal underneath the peel. 

Fig. 12, on page 479, shows a microphotograph of a 
specimen ~ 7 - the edge structure of a peeled casting 
(as annealed). 13 shows a dense band of sulphide 
inclusions at Pin Sat a between the peel and the 
sound core. It has also been found by close observa- 
tion of different annealing ovens that the extent of 
peeling (i.c., the percentages of peeled castings) bears 
a certain relation to the sulphur content of the spent 
ore. 

Thanks are due to the British Cast Iron Research 
Association for the production of the microphotographs, 
Figs. 7 to 13, inclusive, and to Mr. A. Probst for bis 
assistance in the preparation of the paper. 





ANNUALS AND REFERENCE BOOKS. 


Fire Protection and A.R.P. Year Book.—The sixth 
annual edition, that for 1944-45, of the Fire Protec- 
tion and A.R.P. Year Book contains a number of new 
features, among which are lists of conventional signs 
for use on National Fire Service maps, additional 
information on the construction of air-raid shelters, 
and recent Government Orders and Regulations cover- 
ing Fire Guard duties, the conveyance of petroleum 
spirit, and other matters. The lists of National Fire 
Service personnel and of A.R.P. officers of local author- 
ities have been revised and brought up to date. The 
other directory portions of the book give particu- 
lars of Government departments, institutions and 
associations concerned with fire fighting or civil de- 
fence ; sketch maps of the various Fire Force areas 
in the United Kingdom; information regarding fire 
brigades in the British Empire; alphabetical lists of 
manufacturers of fire-service and A.R.P. equipment ; 
a classified-trades section ; and a list of proprietary and 
trade names. The reference sections of the book 
contain data on hoses, the flow of water in pipes, 
pumping methods and other useful memoranda con- 
cerning water and fire service equipment. Lists of 
British Standard Specifications, fire-prevention and 
air-raid precautions data, and schedules of first-aid 
equipment are also included. All the main sections 
in the book are separated by stiff cards which are 
thumb-indexed to facilitate quick reference. The 
publishers are Messrs. Lomax, Erskine and Company, 
Limited, Aldwych House, London, W.C.2, and the 
price is 7s. 6d., postage included. 





ELECTROSTATIC GENERATOR FOR NUCLEAR RE- 
SEARCH.—A paper by Mr. J. F. Smee, A.M.I.E.E., 
published in The Journal of the Institution of Electrical 
Engineers, vol. 91, part I, No. 47, describes the con- 


struction, development and operation of a Van der Graaff 
type of electrostatic generator for giving a direct-current 
output of one milliampere at a potential of 700 kV, 
when operating at atmospheric pressure. This generator 
has been made as compact as possible to enable it to be 
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ELECTRICAL APPARATUS. 


558,961. Eddy-Current Brake. Heenan and Froude 
Limited, of Worcester, and C. T. Hayes. of Worcester. 
(2 Figs.) July 20, 1942. 
current brake, dynamometer and clutch. 
cases, the total power available exceeds that which can 
be conveniently transmitted by the revolving driven 
member of the clutch, but for purposes of control, 
as in testing the power developed by prime movers, 
the surplus power must nevertheless be disposed of. 
In other cases it may be convenient to be able to dis- 
connect the driven member by suppression of its magnetic 
fiwx while absorbing the entire available power by appli- 
cation of a brake to the driving member. It is the 
object of the invention to combine in a compact arrange- 
ment of parts the functions of absorbing surplus power 
and of permitting the driven member to be disconnected 
by suppression of the magnetic clutch, and which will 
also enable the total power to be apportioned between 
clutch and brake in any desired ratio. The driving 
shaft A is connected to a prime mover and the driven 
shaft B to a machine such as a dynamo. The driving 
element of the apparatus consists of a cylinder C of 
magnetic alloy supported by two end plates D' and D*, 
the boss of the plate D' being keyed to the shaft A and 
the boss of the plate D* being carried by ball bearings 
on the shaft B. The boss of the plate D' also carries 
a ball bearing supporting the inner end of the driven 
shaft B and aligning the two shafts. Longitudinal 
passages c are formed in a thin cylinder, also of magnetic 
alloy, secured to the inner face of the cylinder C. Corre- 
sponding apertures d are formed in the plates D' and D* 
at the ends of the passages c. The cylinder C is toothed 
on its outer surface to concentrate the flux and is mounted 
concentrically between the magnetic elements E and F 
of a clutch and brake. The hub of the clutch element E | 
is keyed on the driven shaft B and consists of a toothed | 
cylinder of magnetic alloy. A number of waists e' 
are formed at intervals along the length of the cylinder 
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(558,961) 


E and a coil E' of insulated wire is wound in each waist 
to produce a toroidal magnetic field. The brake F 
which surrounds the driving element C is a cylinder of 
magnetic alloy having a number 
recesses f in its inner surface. The cylinder is carried 
at each end by plates F* supported by ball bearings on 
the driving shaft A and driven shaft B, respectively. 
The plates F* form with the plates D' and D? an annular 
space at each end of the driving element with which 
the water passages c in the latter communicate. Cooling 
water is supplied to this space at one end of the driving 
cylinder C and removed at the other by scoops d*. A 
coil of insulated wire is wound round the cylinder F 
in each of the recesses f and these coils are supplied with 
current under separate control from that supplied to the 
coils E' of the clutch cylinder E. Thus the electro- 
magnetic reactions between the driving cylinder C and 
the brake F can be varied at will and independently 


cylinder C and the clutch cylinder E. The brake F is 





used for nuclear research in a restricted space. 





abroad, the | 


—The invention is an eddy- 
In some | 


of circumferential | 


of the electromagnetic reaction between the driving | 


mounted on trunnions G supported by the pedestals 
carrying the bearings for the shafts A and B and is con- 
| nected to a torque-weighing machine. Cooling water 
a f* are formed near the inner surface of the 
eylinder F. Each coil F* of the non-rotating brake or 
dynamometer cylinder F is preferably arranged in the 
same place as a corresponding clutch coil E' so that by 
suitably exciting the coils, the circulation of stray 
| magnetic flux from the brake cylinder F to the clutch £. 
and vice versa, can be prevented. Thus it is possible to 
| avoid the waste of power which might otherwise tak; 
place, when leakage of flux from the clutch to the brak« 
might set up a braking torque causing a corresponding 
amount of power to be wasted in overcoming it.  Sirnj- 
larly, in cases where the brake F is being utilised to hold 
the speed of the engine below synchronous, the alter- 
nator meantime running at approximately synchronous 
peree. by suitably exciting the clutch coils E', flux 
| leakage may be prevented from energising the clutch E 
| and thereby opposing a drag to the rotor shaft of the 


| alternator. (Accepted January 28, 1944.) 
FURNACE APPARATUS. 
561,291. Heating Coke Ovens. Simon-Carves, Limited, 


of Stockport, and A. MacGregor, of Stockport. (2 Figs.) 
December 31, 1942.—The invention is a regenerative coke 
oven of the underjet type in which the air for combustion, 
| and a gas of low calorific value, are heated in regenerator 
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chambers located below the combustion chambers in 
| which the air and gas meet at flame ports. Usually the 
| air is at atmospheric pressure at the inlets to the regenera 
tor chambers and the power required for its movement 
|} and for overcoming friction in the various passages of 
| the heating system is provided by the natural draught. 
| The results are not entirely satisfactory as it is impossible 
| to obtain a reliable control of the rate of air movement in 
the different flues. The object of the invention is to 
provide for enabling the combustion at the different 
| flame ports to be accurately controlled from outside the 
| oven structure. The regenerator chamber used in the 
| heating of the oven a is divided into three compartments 
b, c and d. and each of the latter is divided into sub-com- 
partments. The outer regenerator compartments b and 
d are adapted for heating the air for combustion in the 
chambers A and i and the central regenerator compart- 
|} ment c is adapted for heating the lean gas used in com- 
| bustion. The air for the compartments 6 and d is 
| obtained in part from the sole flues j and k, respectively, 
and in part from the auxiliary air supply nozzles m which 
obtain their air from manifolds to which the air is 
| delivered under a small pressure by fans. The amount 
| of air passing from the manifolds to the nozzles m is 
regulated by turning the screwed caps ¢g so as to cover, 
more or less, the holes by which the pressure air passes 
into the nozzles m. The air from the nozzles passes up 
the vertical ducts u and joins with the air passing through 
the grillage v in the tops of the sole flues. The lean gas 
passes to the central regenerator compartment c in part 
from the sole flue w and in part from the pipes z leading 
to vertical ducts. Lean gas is supplied to the pipes z 
under low pressure by a fan. The major portion of the 
air and gas is obtained from the sole flues, but auxiliary 
supplies of air and gas under pressure can be admitted to 
the regenerator compartments where desired to boost 
the combustion in the chambers A and i and so regulate 
the temperature along the walls of the coke-oven chamber 
a. If rich gas is used for combustion, this is obtained 
from ducts z leading to the combustion chambers. The 
centre regenerator chamber then serves for preheating 
air for combustion and the supplies to the various sub- 
compartments of such chamber are obtained in part from 





prevented from rotating either by being rigidly fixed to | the sole flues w and in part from the pipes z which then 
a bedplate or, if it is to be used as a dynamometer, is | supply air under pressure. 


(Accepted May 12, 1944.) 
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MOVING LOADS ON BEAMS 
FIXED AT BOTH ENDS AND 
ON PROPPED CANTILEVERS. 


By J. J. O’Donovan, B.Sc.(Eng.), 
A.M.1.C.E.I. 


UntiL recently beams “ partially fixed” at the 
ends were fairly common, but beams “‘ fixed” at 
the ends were not often met with, owing to the 
difficulty of satisfying the essential condition for 
fixity, namely, that the tangents to the centre line 
of the beam, at the fixed ends, shall be horizontal. 
With the more general use of welding, however, the 
number of such beams is increasing, and a further 
increase may be anticipated after the war. Very 
few books on the theory of structures include notes 
on beams fixed at both ends and on propped canti- 
levers. The method usually adopted is to work from 
the deflection curve. This method suffers from the 
disadvantage that it is difficult for the beginner to 
visualise the procedure at each step. The method 
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detailed below, which employs the bending-moment 
equation only, is submitted as an alternative. 


Beams Fixep at Boru Enps. 


I. B.M. due to a Single Concentrated Load.—It can 
be shown that, if a uniform beam be fixed at its ends, 
A and B, on a span I, and a unit load be placed on 
the beam at a point X, at a distance z from A and 
(1 — x) from B, then 
z(l— ax)? a? (l — x) 

r — ;, ms, = —— ; 
x2 (31-22 
B ris 


M, = 





(Ll — 2) (2? + la — 2 2’) ) 
= D ; (1) 
(a) Maximum B.M. at a Fixed End.—From (1) 
a(l — x)* 
M, = iz 
equating to zero for a maximum, we have 
Maximum M, = 0-148/ _ . - (2) 
occurring when the load is at $ / from A. It is 
obvious that the maximum value of M, will have 
the same value, occurring when the load is at the 
third point nearest to B. 
(b) Maximum B.M. Under the Load.—We have 
z(l—2z) x (l—2)(l* + le — 224) 
Bey ten B 








Ry 





we have Differentiating and 





My, = M, — Ryz = 


This reduces to “ — ay (tt — 482 4456 2? +4576 x—29040). 
2z . 
-7*x M,. .« ; ‘ - @® . (8) 
The, matinam veles of M. cocms when 82 =i Differentiating, and equating to zero for a maximum, 
that fa, when # = 0-62 andl minnie ” | we get the maximum M, = — 4-61, occurring when 
x = 14 ft. ° . - (9) 


My=—01%8i . . . (@) 


given in Table I, on page 482, and values of M,, M, 
and M, are plotted in Fig. 1. M, and M, are 
positive, and M, is negative, but, for convenience, 
M, is drawn on the same side of the base-line as 
M, and M,. 

(c) Influence Line for a Point P.—If it be required 
to draw an influence line for the B.M. at a point P, 
at a distance a from A and 6 from B, we have :— 

(i) When the load is at X, at z from A, and to the 
right of P, 

M, = M, — Rya. 

(ii) When the load is at X, at xz from A, and to the 

left of P, 
iRKamiaea. 2. 

Values of M,, M,, R, and R, can be found from 
Table I, and the influence line plotted. If, for 
example, P be at 0-4/1 from A and 0-61 from B, 
that is, ifa = 0-4 and b = 0-6 when the span — 1-0, 
we get values as in Table II, page 482. These 
values are plotted in Fig. 2. It will be seen that 
the maximum value of the B.M. at P occurs when 
the load is at P. In this case, for a = 0-4 and 





bending moment occurs at one of the fixed ends. 
If there were only one load on the beam, then, 
from (2), it would have to be at 10 ft. from A to 
cause maximum bending moment at A. If the two 
loads are placed so that their centre of gravity is at 
10 ft. from A, that is, with one load at 6 ft. from A 
and the other at 14 ft. from A, we get M, = 7-78. 
The difference between this value and the true 
maximum value, 7-85, is so small that, for practical 
purposes, it may be assumed that the maximum 
value of the bending moment at A occurs when the 
centre of gravity of the two equal loads is at the 
third point. The error increases as the distance be- 
tween the loads increases. 

Values of the bending moments under the loads 
are plotted in Fig. 3, below. It will be seen that, 
unlike the case of a single, concentrated, load the 
bending moment changes sign. Over a length of 
8 ft. at each end there is only one load on the beam. 
The corresponding graph therefore slopes as in 
Fig. 1, without crossing the base line. 

(6) Loads of 6 tons and 4 tons, 8 ft. apart, on a 





b = 0-6, all the values of M, are negative. 
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The diagram Fig. 2 can be used to find the value 
of M, due to a series of point loads or to a uni- 
formly-distributed load over the whole or part of 
the span. When dealing with uniformly-distributed 
loads, it will usually be found accurate enough to 
compute the area by the Mid-Ordinate Rule. For 
example, if we wish to find the value of the B.M. 
at P due to a uniformly-distributed load, w = I, 
over the whole span, the area, calculated as above, 
is 0-0375, against the correct value of 0-0367, that 
is, the error is about 2 per cent. 

II. Two Concentrated Loads.—As the case of | 
two concentrated loads at a fixed distance apart 
is very common in practice, we shall consider 
two examples :—(a) two unit loads, 8 ft. apart, on 
a span of 30 ft. ; (6) loads of 6 tons and 4 tons, 8 ft. 
apart, on a span of 30 ft. 

(a) Two Unit Loads, 8 ft. apart, on a Span of 30 ft. 
(i) Maximum B.M. at a Fixed End.—If the load 
nearest to A be at z from A and (/ — x) from B, the 
other load will be at (x + 8) from A and at (22 — x) 
from B, , ; 

z(30—2z)* (x + 8) (22 — 2) 

i mailed 900 


1 
5 2 
“ (2 z* — 96 2? + 1032 2 + 3872) . (6) 





Differentiating, and equating to zero for a maximum, 

we get the maximum M, = 7-85, occurring when 
euGOBM... . - . @ 

(ii) Maximum B.M. under one of the Loads.—The 

B.M. under the load nearest to A will be 

My, = M,—Ryz 





Values of M,, My, Mx, R, and R, for unit span are 


<a py 
@ cs | 
= | 





It will be seen that the greatest value of the 


Span of 30 ft.—This case presents no difficulty. 










ae [ 
Proceeding as before, it is found that, when the 6-ton 
load is nearest to A, the maximum M, = 39-80 tons- 
ft., occurring when the 

6-ton load is at 7-6 ft. from A. (10) 
When the 4-ton load is nearest to A, the maximum 
M, = 39-25 tons-ft., occurring when the 

4-ton load is at 6 ft. from A. (11) 
The maximum bending moment under a load is 
— 25-9 tons-ft. This occurs under the 6-ton load 
when that load is nearest to A and at a distance of 
14-3 ft: from A. 


“ENGINEERING 


PRopPED CANTILEVERS. 


I. B.M. Due to a Single Concentrated Load.—The 
bending moment at the fixed end is most easily 
found by using Hardy Cross’s method of balancing 
moments. If there be a unit Joad on the beam at 
X, distant x from A, the fixed end, and (1 — x) from 
B, the propped end, then, if both ends were fixed 
we should have, using the special sign convention, 


a(l — x)? 
eo 


M,=+ 





and 
a? (l — 2) 
-—j—: 
Now the end B is propped, so there is no bending 
moment at B. To make M, = 0, we must put 


“e¢ =s at B, and half this amount, that is 


M, = 














s c", at A. Totalling, we find 
m, =~) O1— 2); My = 0; 
_@ M, 2(8i—2) 
“357 "ae 
— x) (212 + 2l2 — 2 
R, = # se ag) 
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(a) Maximum BM. at the Fixed End.—From (12), 
we have 
_2(l— x) (21 — 2) 
a7 22 ’ 
Differentiating and equating to zero for a maxi- 
mum, we get maximum M, = 0-1924/, occurring 
when the load is at 

0-423 1 from A, the fixed end. . (14) 

(6) Maximum B.M. under the Load.—Since there 
is no bending moment at B, 
_ 2(31—2)(l— 2) 


M, (13) 


My = — Rj (! — z) = (15) 


2% 
Differentiating and equating to zero for a maximum, 
we get maximum M, = — 0-174], occurring when 
z = 0-634 1. (16) 


Values of M,, M,, R, and R, are given in Table 
III, opposite, and values of M, and M, are plotted 
in Fig. 4. M, is positive, and M, is negative ; but, 
for convenience, both are drawn on the same side 
of the base-line. The span is taken as unity. 

(c) Influence Line for a Point P.—If it be required | 
to draw an influence line for the bending moment at 
a point P, at a distance a from A and 6} from B, | 
we have :— | 

(i) When the load 
to the right of P, 

M, = 1 (z — a) -- Ry d. 


(ii) When the load is at X, distant x from A and 
to the left of P, 





is at X, distant z from A and 


M, = — Rzb. (17) 

Values of R, can be found from Table III and 
the values of M, computed and plotted. If, for 
example, P be 0-41 from A and 0-6/ from B, 
i.¢., @ = 0-4 and 6 = 0-6 when the span = 1 we 
get values asin Table IV, opposite. These values 
are plotted in Fig. 5. Here again all the values 
of M, are negative. 

The diagram Fig. 5 can be used to find the 
value of the bending moment at P due to a series 
of point loads or to a uniformly-distributed load 
over the whole or part of the span. 

II. Two Concentrated Loads.—For convenience, | 
we shall consider loads as for the case of the| 
beam fixed at both ends, that is, (2) two unit | 
loads, 8 ft. apart, on a span of 30 ft.; (b) loads of | 
6 tons and 4 tons, 8 ft. apart, on a span of 30 ft. 
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lu 7 (30 — x) (60 — z) , (x + 8) (22 — 2) (52 — 2) 
ie 1,800 1,800 

| 1 

| co a? — 156 z* + 2352 z + 9152). (18) 


| Differentiating, and equating to zero for a maximum, 
| we get maximum Ma = 10-64, occurring when 
x = 9-15 ft. (19) 

| (ii) Maximum B.M. under one of the Loads.—In 
| this case, it is necessary to find the bending moment 
| under each of the loads, as it is not clear under which 
| load the maximum value of the bending moment 

will occur. It is first necessary to find R,. If one 
load is at z from A and the other at (x + 8) from A, 








' 
| 
j 
| 
| 
| 
| 


rR, — 7 (3! —%) , (= + 8 (31 — 2 — 8) 
_ — * 2P 
1 


| The bending moment under the load nearest to 
A will be 


















































' 
' 
Graph pe (1 x 8) | (2624 + 624.2 + 782% — 2 
_— 24z _— 
e™ {o-* 27,000 ? ) 
2 & x (30 — r) (20) 
* 4 . . . . . 
(e280. 7) » ' Differentiating, and equating to zero for a maximum, 
> {0-8 we get the maximum B.M. under the load nearest 
' . . 
—— — to A = — 6-84, occurring when that load is at 
’ 17-1 ft. from A (21) 
TABLE I. 

Value of z. 0 | 0-1 0-2 | 0-3 | 0-33 | 0-4 | 0-5 | 0-6 | 0-67 | 0-7 | 0-8 | 0-9 | 1-0 
Ma .. o | 0-081 | 0-128 | 0-147 | 0-148 | 0-144 | 0-125 | 0-006 | — | 0-063 | 0-082 | 0-000| 0 
Ms .. © | 0-009 | 0-032 | 0-063 | — | 0-096 | 0-125 | 0-144 | 0-148 | 0-147 | 0-128 | 0-081 | 0 
Mx .. 0 | 0-016 | 0-051 | 0-088 | — | 0-115 | 0-125 | 0-115 | — | 0-088 | 0-051 | 0-016] 0 
= 1-0 | 0-972 | 0-806 | 0-784 | — | 0-648/0-5 | 0-352| — | 0-216 | 0-104 | 0-028] 0 
Bs .. 0 | 0-028 | 0-104 | 0-216 | — || 0-352 | 0-5 0-648 | — | 0-784 | 0-896 | 0-972] 1-0 

TABLE II. 
Value of z. 0-1 | 0-2 0-3 0-4 0-5 0-6 | 0-7 | 0-8 0-9 
Ma a Ae -- _ 0-125 0-096 0-063 0-032 0-009 
R,ya — | — -- - 0- 0-1408 | 0-0864 | 0-0416 | 0-0112 
Mp 0-009 0-032 0-063 0-096 _ om ons pr 
Rpb 0-0168 | 0-0624 | 0-1296 | 0-2112 — _ mer as aa 
Mp 0-0078 | 0-0304 | 0-0666 | 0-1152 | 0-075 0-0448 | 0-0234 | 0-0096 | 0-0022 

















(a) Two Unit Loads, 8 ft. apart, on a Span of 30 ft. 
—(i) Maximum B.M. at the Fixed End.—Let A be 
the fixed end and B the propped end. From (12) 
we have 
_ s— x) (21— 2) 

*. 27 
If the load nearest to A be at a distance z from A, 
the other load will be at (2 + 8) from A. 


M, 


| The bending moment under the load nearest 
to B = — R, (22 — 2) 
— 1] 

~~ 27,000 
Differentiating, and equating to zero for a maximum, 
we get maximum B.M. under the load nearest to 
B = —7-275, occurring when that load is at 
20-3 ft. from A and 9-7 ft. from B. 


(2624 + 624 x + 78 2* — 2°) (22—2) (22) 





(23) 
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It will be seen that this bending moment is greater 
than the value obtained at (21); hence the greatest 
bending moment under one of the loads = — 7-275, 
occurring under the load nearest to B, when that 
load is at 


20-3 ft. from A and 9-7 ft. from B. . (24) 


It will be seen that the greatest value of the bend- 
ing moment at any section is 10-64, occurring at 
the fixed end, A, when the load nearest to A is at 
9-15 ft. from A. In the case of a single load, the 
maximum value of the bending moment at A occurs 
when the load is at 12-7 ft. from A. Hgre again, 
it will be found that, if the loads be so that 
their centre of gravity is at 12-7 ft. from A, the 
difference is very small. Even when the loads are 
so placed that their centre of gravity is at 12 ft. 
from A, the error is negligible, the value of M, being 
10-56, as compared with the correct value of 10-64. 





Propped Cantilever. Single Concentrated Load.— 
The maximum bending moment is 0-192 W I, 
occurring at the fixed end when the load is at 
0-423 1, say 0-41, from that end. The maximum 
bending moment under the load is — 0-174 WI, 
occurring when the load is at 06341, say 0-61, 
from the fixed end. 

Two Equal Loads.—The maximum bending 
moment occurs at the fixed end, and can be found, 
approximately, by placing the loads so that their 
centre of gravity is at 0-41 from the fixed end. 
The maximum bending moment under one of the 
loads occurs under the load nearest to the propped 
end. 

Two Unequal Loads.—The maximum bending 
moment occurs at the fixed end, when the heavier 
load is nearest to that end. The maximum bend- 
ing moment under one of the loads occurs under the 























TABLE III. 
Value of z. | 0 | o-1 | 0-2 | 0-3 | 0-4 | 0-423 | 0-5 | 0-6 | 0-0 | 0-7 | 0-8 | 0-9 | 1-0 
' 
Ma © |0-0855 | 0-144 |o-1785 | 0-192 | 0-1924/0-1875 | 0-168 | — _ |0-1865 | 0-096 |0-0495 | 0 
Mx 0  |0-01305| 0-0448/0-08505| 0-1248| <— |0-15625| 0-1728| 0-174 |0-16905| 0-1408/0-08505| 0 
Ra 1-0 |0-9855 | 0-944 |0-8785 | 0-792 | — |0-6875 | 0-568 | — |0-4365 | 0-206 |0-1495 | 0 
Rp | @ J0-0145 | 0-056 Jo-1215 | 0-208 | — [0-8125 | 0-432 | — |0-6685 | 0-706 J0-8605 | 1-0 
I | 
TABLE Iv. 
l l l 
Value of z. O21 | of | o8 | O-4 | 0-5 | 0-6 | 0-7 | 0-8 | O-9 
| | 
| | 
(z — a) oo). ni ae = _ — on | o-2 0-3 0-4 0-5 
ee as ..| 06-0087 0-0336 | 060-0729 0-1248 0-1875 | 0-2592 0-3381 0-4224 0-5103 
Mp .-| ©-0087 0-0336 | 0-0729 0-1248 | 0 -0875 0 -0592 0-03581 0-0224 0-0103 




















It may be assumed, therefore, for practical purposes, 
that the maximum value of the bending moment | 
at the fixed end—and therefore on the beam—occurs 
when the centre of gravity of the two equal loads | 
is at 0-41 from the fixed end, A. 

Values of the bending moments under the loads | 
are plotted in Fig. 6, opposite. W, is the load | 
nearest to A, the fixed end, and W, the load nearest | 
to B, the propped end. Note the cusp in the graph | 
for W, when W, goes off the beam, that is, at | 
az = 22 ft. 

(6) Loads of 6 tons and 4 tons, 8 ft. apart, on a Span 
of 30 ft.—The maximum bending moment occurs | 
at the fixed end when the 6-ton load is nearest to A | 
and at 9-93 ft. from A. The maximum value of | 
the bending moment is 53-5 tons-ft. When the | 
4-ton load is nearest to the fixed end, A, the maxi- | 
mum value of the bending moment at A is 53-2 tons- | 
ft., occurring when the 4-ton load is at 8-33 ft. from | 
A. The maximum value of the bending moment | 
under one of the loads is — 39-4 tons-ft., os 
under the 6-ton load when that load is nearest to | 
the propped end, B, and at 10 ft. from B. 

Influence Line for Shear Force at a Point P.—In 











heavier load when that load is nearest to the propped 
end. 

General.—The bending moment at a fixed end is 
always positive, but the bending moment at sections 
along the beam may change sign. This fact is of 
importance when choosing working stresses because 
of the fatigue effect, especially in the case of riveted 
and welded girders. 
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Cdlculo de Concreto Armado. By PROFESSOR TELEMACO 
VAN LANGENDONCK. Volume I. S&o Paulo: Asso- 
ciagéo Brasileira de Cimento Portland. 

Tuts is a first-class text-book on the design of 

reinforced concrete written by a Professor in the 

Polytechnic School of the University of Sao Paulo, 

and provides a forcible reminder that the wave of 

technical knowledge now beats strongly on the 
shores of South America. The work of Carlesimo 
and Repossini on suction dredging in the Argentine 


Fig. 7, opposite, is shown an ordinary shear-force dia- | in the nineteen-twenties proved a strong stimulus to 
gram—not an influence diagram—for a beam A B, | progress in a field of engineering which had been 
which carries a load concentrated at X, distant x | regarded as a speciality of the Clyde and Holland. 
from the end A. It will be seen that when the point | It may be that the engineers of the future will find 
P is to the left of the load, as at P,, then the shear | new ideas on concrete coming from the Latin 





force at P (= P, P,) is equal to the reaction at A 
and is positive; but when P is to the right of the | 
load, at P’”’, then the shear force at P (= P’ P’”’) is | 
equal to the reaction at B and is negative. Fig. 8 
shows the influence line for shear force at a point P 
on a beam fixed at both ends. The graph of R, is 
plotted above the base-line, A B, and the graph of 
R, is plotted below the base-line. Drawing the 
vertical line P, P, through P we get the influence 
line, AP, P, B. The case of the propped cantilever 
is similar and presents no difficulty. 


SuMMaRY. 

Beams Fixed at Both Ends. Single Concen- 
trated Load.—The maximum bending moment on 
the beam is 0-148 W1, occurring at a fixed end 
when the load is at the third point nearest to that 
end. The greatest bending moment under the load 
is — 0-125 Wl, occurring when the load is at the 
centre of the span. 


Two Equal Loads.—The maximum bending 


moment occurs at one of the fixed ends, and can be 
found, approximately, by placing the loads so that 
their centre of gravity is at the third point nearest 
to that end. 





countries of the New World. 

This first volume deals with the scantlings of rein- 
forced-concrete members. It contains three chap- 
ters, dealing respectively with general data on the 
strength of materials, the properties of the consti- 
tuents of reinforced concrete, and simple compres- 
sion and tension members, followed by a very useful 
series of tables. The second volume will presumably 
deal with flexural pieces and the combination of 
members into structural forms. One virtue which 
the book has is that it is strictly international and 
refers to the standards of all the great industrial 
countries without being tied down to the prejudices 
of any one. 

The general discussion of the strength of materials 
is very full and contains a good deal of matter*which 
is not always brought to the notice of students, such 
as strain energy and triple tensions. The properties 
of aggregates, cement and steel are well described 
and appropriate attention is given to the water con- 
tent which determines whether or not the chemical 
conditions which decide the strength of concrete 
shall be properly realised. The third chapter deals 
with columns, without and with circular reinforce- 


|ment, foundation blocks, including butt joints in 


arches, and tension members. Rather remarkably, 
slabs are postponed for subsequent treatment and 
this is perhaps unfortunate since slabwork is such an 
important feature of reinforced-concrete construc- 
tion. Since, however, members under bending 
moments are also to be dealt with in the second 
volume, this is perfectly logical. The “ geodetic,” 
skin tension or cell system, which is now rapidly 
developing, doubtless will receive attention also in 
the subsequent volume. As the elements in this 
system are slabs acting as compression or tension 
pieces, some sort of case could be made for them 
to be regarded as basic parts. Since, however, they 
depend for their action on the jointing, Professor 
Langendonck is probably justified in not mentioning 
them yet. In a certain sense, reinforced concrete 
is a “‘ fibrous’ structure analogous to bone or timber, 
and it will be interesting to see if the author follows 
up this notion. 


Quality Control Chart Technique when Manufacturing to a 
Specification. By Dr. B. P. DuppineG, M.B.E., and 
W. J. JENNETT, B.Sc. (Eng.). London: The General 
Electric Company, Limited. [Price 2s. 6d.] 

Lon as is the title of this pamphlet, it has a qualify- 
ing sub-title—“ with special reference to articles 
machined to dimensional tolerances’ ; so that, by 
the time that the intending reader’s eye has travelled 
a little farther down the title-page and has observed 
the identity of the authors, his mind should be “ in 
control” to the extent of knowing exactly what to 
expect—namely, a careful and definitive exposition 
of the application (and the limitations) of a method 
of regulation which has probably given rise to more 
discussion than any other development in produc- 
tion technique in recent years. The pamphlet 
shows evidence of having been prepared originally 
as two separate studies, Part One (“ Quality Control 
Charts for Quantitative Data”) and Part Two 
(“ Quality Control Charts for Qualitative Data ”’) 
being each complete in itself. Students of the 
method who have had no previous acquaintance with 
statistical theory will be well advised to turn first 
to Appendix A (‘‘ Definitions’) and to absorb it 
thoroughly before addressing themselves to the body 
of the text, which otherwise they may find a little 
difficult to follow ; and to test the system by a few 
practical applications before asserting too categoric- 
ally that it can have no bearing on their own 
particular problems. Quality control may not be a 
universal panacea for all production ills, but it has 
given good results in cases where such benefits must 
have seemed, at the outset, to be unlikely ; and, as 
the authors point out, it may be indirectly beneficial 
to design and planning staffs, by providing useful 
knowledge of the magnitude of process variability 
for different types of process or machine, even 
though a “running commentary ”’ on the state of 
production may not be practicable. It will probably 
continue to be a matter for controversy for a long 
time to come, and those who wish to inform them- 
selves of the fundamentals of the subject, in order 
to follow such arguments intelligently or to put 
them to the test, will find this pamphlet a useful 
introduction. 





CATHODE-RAY OSCILLOGRAPH.—From Messrs. The 
Mullard Wireless Service Company, Limited, Century 
House, Shaftesbury-avenue, London, W.C.2, we have 
received a descriptive leaflet and an instruction booklet 
relating to the Mullard cathode-ray oscillograph, Type 
E 800, which has been developed specially for the use of 
engineers and others engaged in studying vibration 
problems. The instrument is suitable for investigation 
work at frequencies as low as 0-1 cycle a second, but 
it will operate also at more than 40,000 cycles a second. 
Used with electrical-resistance strain gauges, it enables 
cyclically varying stresses and bearing loads in machines 
to be examined. This is only one illustration of the 
many uses of the cathode-ray oscillograph in a mechanical 
or electrical engineering laboratory engaged on experi- 
mental and research work. The Mullard instrument is 
claimed to be simple in operation, and it is stated to give 
good results in relatively inexperienced hands. Being 
made for commercial use it is strongly constructed. The 
instruction booklet contains complete circuit and lay- 
out diagrams, and also a table giving the resistance, 
capacity, and other values for the components shown 





in the diagrams. 














484 


ENGINEERING. 





DEC. 22, 1944. 








THE HUMAN ELEMENT IN 
TRANSPORT.* 


By Rosert Ketso. 


Tuts evening I mean to deal with some facts I have 
observed during my business experience as a shipowner, 
partly in the coastwise trade around our coasts and 
partly in the trade between London and the — 

ex- 


‘ontinent 
amounted in value to no less than one third of this 
country’s total imports and exports ; before this war, 
our Continental trade still aggregated between 26 and 


of Europe. Up to a dozen years ago, the 
changed between Great Britain and the 


27 per cent. of our total. 


Competition in transport between some Continental 
The Dortmund-Ems 
Canal was built by the Germans in order to keep in 
German hands and territory traffic that would other- 


pass by foreign ports such as Rotterdam, ee | by conferences. 


countries has always been keen. 


wise 
dam and Antwerp. The Germans have always regardec 


Rotterdam and Antwerp as being essentially German 
ports, seeing that their existence depended on the | 
Rhine ; but, as the Dutch and Belgians did not agree | 
with this outlook, the Germans built their Dortmund- 
The Albert Canal was built after the last 
war by the Belgians to keep the transport of goods 


between thelr impestant Litge disteiet and An | knife of cut-throat competition to ensure that all 


tch | efficient lines—and not only the most efficient in the 


Ems Canal. 


entirely in Belgian hands and territory. Prior to this 
any canal traffic moving had to pass through Du 


territory 


barges heading to and from Antwerp, while expedi 


any going to and from Rotterdam—hence the Albert 


Canal. 


The Dutch are under treaty obligation to keep| 
between the | 


islands at the mouth of the Scheldt which form the | 


dredged and in good order certain passages 


connection between Antwerp and the Rhine. Here 
again, the Belgians have complained that the Dutch, in 
order to favour Rotterdam, have never properly ful- 
filled these obligations, and for years bitter quarrels 
between the two countries resulted. The canal joining 
Ghent and Terneuzen has its sea end in Dutch territory, 
and although the Belgians have deepened and broad- 
ened the part running through their territory to enable 
it to take bigger ships, the Dutch have neglected 


their section and even refused to increase the size of | tion seemed to draw the best out of the staffs both | these Boards. The Federation of British Industries 


the entrance locks—at least so the Belgians say. Con- 
tinental railways were no better. The German railways 
quoted severely-cut rates on overseas traffic from and 
to Central Europe in order to attract it to German 
railways and German ports and away from competing 
railways and ports. Between the wars, competition 
between the railway systems of France, Belgium and 
Germany was intense: if the rate by the Belgian rail- 
way to Antwerp worked out at less than the rate by 
any French route, the French railway would refund any 
excess. 

Keen competition existed between some of the main 
Continental ports, such as Hamburg, Rotterdam, Ant- 
werp and Dunkirk. These ports constantly cut one 
another’s rates in order to attract ships and their 
cargoes, so that Hamburg, Rotterdam and Antwerp 
undoubtedly made every year losses the extent of which 
could never be exactly known, as they were smothered 
in their municipal or State figures, but which were 
certainly considerable. This uneconomic competition 
harmed some of the leading British ports such as 
London, Southampton and Liverpool, all of which have 
to pay their expenses out of their income. Not only 
did the ports of one Continental country compete with 


the ports of another, but even between ports in the | 


same country keen competition was the rule. Ham- 
burg and Bremen fought one another keenly ; so did 
Amsterdam and Rotterdam; and so, to some extent, 
did Antwerp and Ghent. The Continental view seemed 
to be that it was worth while to lose even considerable 
sums of money in running a port, provided that 
thereby ships and cargoes were attracted to the port. 
In France, the State provided half the initial capital 
and maintenance cost of ports, the French view being 
that all citizens had an interest in the welfare of their 
ports and should therefore contribute something to 
their cost. There is perhaps more to be said for this 
outlook than we are inclined to admit. w 

I suppose it is true that cut-throat competition cannot 
normally be carried on indefinitely, because it must 
result in the survival of the most efficient (in the art of 
survival) and the disappearance of the others. This 
rule can apply only to private enterprise or any other 
similar system that is obliged to produce out of its own 
earnings the money required to replace the obsolescent 
tools of its trade. The rule does not apply to the Con- 
tinental competition I have mentioned, as the losses 
incurred therein were met to a large extent out of 
public funds. 

Some years before the present war started, not only 
the French Government, but also the Governments of 





“* Presidential address delivered to the Institute of 
Transport on Monday, November 13, 1944. Abridged. 


at Maastricht, and the Belgians have always 


maintained that the Dutch found methods of delaying 
iting 














Germany, Italy, Russia, and latterly Holland, gave 
substantial support to the vessels flying their flag. 
British lines received no State help. Though British 
lines have always been averse from asking for financial 
help from the State, as they feared this might involve a 
governmental interference that would inevitably blunt 
the powers of quick decision and action so necessary in 
the business of running ships, yet I hope British Govern- 
ments will in future find a way of countering at once any 
attempt at unfair subsidising on the part of foreign 
| States. 

Before the last war, and for some years after it 
(that is, to the period before this subsidising by foreign 
Governments had attained any important propor- 
tions) liners and tramps, both British and foreign, 
in the Near Continental trade operated on the basis of 
| free enterprise ; or what, in the case of the liners, the 
| purist might call “ comparatively ” free enterprise, for 
| the liners were usually linked up and held together 
For the liner trade to and from Lon- 
jdon there was a German conference, a Dutch con- 
ference, a Belgian conference, a French conference, 
and so forth. Most conferences had a pool or pools 
| attached to them, which meant a division of receipts 
on some basis or other. We must face the fact squarely 

that a conference, especially if it has a pool attached 
| to it, is really a device for blunting the edge of the 














art of survival—may carry on their business so long 
as they act with intelligence and energy. 

Conferences reduced the number of ships and sailings 
to the minimum that could efficiently carry all the 
cargo offering; they also fixed rates of freight at as 
high a level as they could get. By reducing tonnage 
to the economic minimum, they were enabling the work 
to be carried on without wastage of capital, and if 
they fixed rates (as they did) these never remained 
fixed for very long, for under various pressures the 
started sliding—and they never slid upwards. Althoug 
_ had the result of somewhat levelling out receipts 
or all, this did not reduce the competition between 
the lines to obtain the shippers’ traffic, for each line 
had to put forth its best effort in order to live at all 
in such a keen atmosphere; and pools do not last 
for ever, but are either abandoned or re-cast after a 
period of years. This spirit of competition and emula- 


afloat and ashore, each man doing what he could in 
all fair ways for the company to which he belonged. 


I am aware that, when you bring devices like pools | 


into the business of free enterprise, you run the risk 
that one or more partners, in the pool, thinking the 
financial result to them will be all the same, may 


slacken their effort; managers may feel disposed to | 


lead an easier life and, if they do, you can be sure that 


| the slackness will percolate right throughout the staff. | 


The result would be that the more energetic lines would 
have to carry the less energetic on their shoulders ; 
that the financial result to all lines would be less 
favourable and (most serious of all) this country itself 
would suffer in days when its commercial success and 
perhaps even its commercial survival will depend on 
every one putting out his best effort. All this is not 
an argument against ls, but it is an argument in 
favour of being sure that you make the right kind of 
pool. The right kind is one that leaves alive—and if 
possible strengthens—that spirit of competition and 
emulation without which the essentially necessary 
incentive and spur to constant improvement cannot 
exist. It did exist in the Continental shipping trade, 
and I can think of no other system that would have 
done the work with such a successful combination of 
efficiency and cheapness. 

Turning to the internal transport of this country : 
during the war, all the different forms of transport 
have been used as if they formed one system, each 
being used for the job it could do best. A striking 
movement towards unification has been noticeable 
in recent years within each form of transport. For 


instance, the four main railway companies are operat- | 


ing practically as one. We have all watched with 
sympathy and interest the endeavours being made 
by the road-transport industry towards more unification 
among its numerous members. Coasting liner com- 
panies have been doing a lot to eliminate or reduce 
where practicable all unnecessary duplication in ships’ 
offices, staffs, berths, etc. With canals there is a 
similar movement. 

In internal transport, the aim should be so to utilise 
all forms of transport that the aggregate cost to the 
country is reduced to the lowest possible figure. The 
railways might claim that pre-war they were obliged 
to carry the lion’s share of the raw material of industry 
at rates that did not fully cover running and main- 
tenance costs. Roads might claim that the restrictions 
imposed by Governmental licensing rules hindered 
progress, and they would probably contest hotly the 
complaint made by their opponents—that road trans- 
port has never paid its fair share of the cost of the 





highways used by them. Canals might complain that 





their existence is forgotten ; coastwise shipping, that, 
unlike rail, road and canal, their track (the sea) costs 
nothing either in first-cost or in maintenance, and it 
would be foolish to ignore the advantage this circum- 
stance gives them in supplying cheap transport. Coast- 
wise shipping might object to the system of “ flat 
rates” adopted by the railways, by which goods are 
carried for a client at one flat rate irrespective of 
distance, as this system hits unfairly any opponent 
who happens to be a long-distance carrier, which is in 
fact what all coastwise shipping companies are. 

The important question of the future shape of the 
internal transport of this country has been much 
studied and spoken and written about. I should like 
to give yop a short synopsis of some of the views ex- 
pressed dfring the last year or two:—Sir Osborne 
Mance advocates a pool of fixed costs, and competition 
for the other costs. Sir William Wood, in his analysis 
last year, advocated a system of co-related charges, 
|not necessarily uniform, with competition in service 
| but not in price. Articles in The Times in September 
of this year advocated a reconciliation of the differences 

in fixed costs as between the different forms of trans- 
| port, and this seems to follow Sir Osborne Mance ; they 
| suggested that all subsidised transport charges should 
be abolished. The Economist suggests that transport 
| concerns should remain financially independent, but 
| linked-on the “ capital” side—in a national pool, of 
which the State, as owner of road tracks, would be a 
member. It advocates complete technical integration 
on operational functions. Sir Arthur Griffith-Bos- 
cawen proposes two alternatives, either to give the 
| railways the “Square Deal” proposed in 1939 and 
| then see what co-ordination could be effected with 
| road, interests, or to unify all forms of transport under 
|a Public Board or Government department. Mr. 
| Roger W. Sewill says that, first, the Government 
should state its ideas regarding strategic requirements 
| for transport and on the subject of the location of 
industry, and then transport interests should draft 
| schemes of co-ordination on the lines of the previous 
| recommendations of the Transport Advisory Council. 
|The Labour Pa:'y favours compensating owners on 
| @ fair and reas able basis and nationalising all trans- 
port, administer.ag it through a National Board con- 
trolling separate Boards for each form of transport ; 
| “ representatives of the workers” to have a place on 





| and Associated Chambers of Commerce have no radical 
| solution beyond an inquiry into the equity of the fixed 
burdens placed upon different forms of transport, 
but think the railways could do much internally to 
improve efficiency and reduce costs by revising their 
| wagon and train loading methods. 

All these suggested solutions deal with the material 
make-up of the industry and its administration and 
operation—all important matters. None mentions 
what to me seems a factor quite as important if not 
| more important, namely, the human element involved. 
| I think that no solution of post-war internal transport 
| will be satisfactory if it confines itself to the mechanics 
| of the problem and to a set-up for administration and 
| operation while leaving out of consideration the most 
| Vital factor of all, namely, the spirit of the men who 
have to do the work. I know that proper living con- 
| ditions and pay will have to be provided; but the 
| proper sense of pride in doing one’s work well does not 
| depend only on comfort and pay, although these of 
| course are indispensable. Nor is it enough that the 
|men responsible for administration and management 
should be constantly kind and generous to all employees 
j}under them. It is not mere kindness that is needed 
| from the top, but a real sense of appreciation and grati- 
| tude for the spirit of effort and the loyalty displayed. 
In short, it is the family feeling which should prevail 
jand which I think exists and always has existed in 
| most of the old transport companies that you and I 
| know. If nationalisation would create this feeling of 
| loyalty and inspire men to their best effort, and if it 
| will do this more certainly than any other system, then 
nationalisation should be welcomed. If some kind of 
| public board would do this still better, that is a great 
| point in its favour. If, on the other hand, loyalty and 
maximum effort are more readily found in the ranks of 
| the companies who have been running for years on the 
basis of free enterprise, this important fact should be 
well borne in mind, and the Government should think 
long and gravely before they decide to abandon such a 
source of loyalty and efficiency. If the Government 
decides to keep the companies going, as I hope they will, 
then they must also give them conditions that permit 
them a fair chance of healthy survival. 





THe Late Mr. V. R. Hont.—We regret to record the 





death of Mr. V. R. Hunt, which occurred in a London 
| aerating home. Mr. Hunt, who was in his 59th year. 
| joined the Carborundum Company, Limited, in 1907, 
|and was one of the original staff employed by the 
| company in London, prior to the building of the works 
| at Trafford Park, Manchester. 
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THE ORGANISATION OF 
EXPERIMENTAL RESEARCH.* 
By W. G. Raptey, Ph.D. (Eng.). 


(Concluded from page 445.) 


Procress of telecommunication has been especially 
dependent on the development of measuring techniques 
and apparatus. A gaa of a century ago, the trefie- 
carrying capacity of some audio-frequency trunk cable 
was increased by using each pair of wires to form, in 
effect, one conductor of an additional speech channel. 
This was possible only as a result of accurate measure- 
ment, on the roadside, of the small capacitance un- 
balances between wires, so that these unbalances could 
be nullified by systematic suis Quite recently, 
carrier-current telephony, using either co-axial cables 
or cables with 24 pairs of conductors in quad formation, 
has been accepted as the premier means of providing 
long-distance telephone communication in this country. 
The ideal is a , are which, by allowing signals to 
received at the lowest possible level, will give the great- 
est economy in the provision of amplifiers, or, alterna- 
tively, provide the greatest number of speech channels 
with a given amplifier spacing. Its realisation 
on our ability to measure, and subsequently to neutra- 
lise, crosstalk between carrier channels, so that the 
sole remaining disturbance is unavoidable resistance 
noise. The power which has to be measured may be 
less than a hundredth of a millionth of a microwatt. 
As heat energy, this is roughly equal to that from a 
60-watt lamp falling on to a collector one foot square at 
a distance of 4,000 miles. The development of appara- 
tus for making such measurements accurately has had 
to precede many recent projects in long-distance speech 
transmission. 

The use of progressively higher frequencies for line 
transmission, and of even higher ones for ultra-short- 
wave radio, has also directed attention to the growing 
importance of small stray capacitances and inductances. 
It has been necessary to develop apparatus to measure 
these, for it is only when they are known accurately 
that performance can be predicted. Research workers 
are often keen to develop their own measuring equip- 
ment. They should be given every encouragement to 
do so. Effort spent in this direction, although sub- 
sidiary to the main investigation, is seldom without 
profit. 

It can be assumed that the errors inherent in the 
measuring equipment are known, to the extent either 
that they can be eliminated from the final result by the 
introduction of appropriate correction factors, or that 
definite limits can be set to their magnitude. Quite 
apart, however, from apparent variations due to the 
imperfections of the measuring apparatus, actual varia- 
tions may occur in the quantity being observed. If so, 
it is necessary to make, not one, but many observations. 
The question arises, How many? Statistical analysis 
alone can answer that question, and engineers are 
often discouraged from using statistical methods because 
they have no time for the study of the mathematical 
theory of probability, on which the methods are based. 
One of this Institution’s greatest Presidents, Lord 


Kelvin, pointed out, however, that “‘ there is no useful | Poss! 


mathematical weapon which an engineer may not learn 
to use.” Use of this particular weapon has been made 
easy by the gradual substitution of what Laplace, the 
greatest authority on the subject, described as *‘ nothing 
but good sense reduced to calculation’ for abstruse 
mathematical theory. The process began in 1654, 
when the mathematician Pascal was persuaded by a 
friend to give his attention to the chances determining 
the result of a throw of dice. During the following 
two and a half centuries, a succession of famous mathe- 
maticians including Bernoulli, De Moivre, Laplace, 
Poisson, Tchebycheff and Lexis assisted in the work. 
More recently, statistical methods have been given an 
even wider range of practical application through the 
work of Karl Pearson, R. A. Fisher and others, chiefly 
in connection with problems associated with biological 
or agricultural research. As a result, statistical tests 
can now be safely applied to the data accumulated 
during laboratory or field measurements. These tests 
make use of simple procedures and do not require full 
knowledge of the mathematical theory on which the 
procedures rest. It is most important that their 
practical value should be fully realised. Engineering 
problems are essentially of a quantitative nature, and 
statistical theory is often the only means by which the 
value of the data can be assessed. 

The application of statistical quality control to war- 
time production was discussed by some 800 members 
of the three leading British engineering institutions in 
April, 1942. In one form or another, such methods 
have been in use in this country for a number of years 
in various branches of industry, note)ly in electric-lamp 
manufacture, in the sampling of coal, and in the testing 





* Chairman’s address to the Measurements Section of 
the Institution of Hlectrical Engineers, delivered in 
London on Friday, October 20, 1944. Abridged. 


of textile fabrics. The need for their wider application 
as a means for controlling and facilitating production 
has been recognised by the British Standards Institu- 
tion and the American Standards Association, both of 


4 which have published guides for quality control and 


useful charts for analysing data. Systematisation of 
data is, however, no less essential in the laboratory than 
in the factory inspection department. It is interesting 
to note that Shewhart, of the Bell Telephone Labora- 
tories, was one of the earliest advocates of the applica- 
tion of statistical methods, and that a set of notes on the 
ineeri applications of probability theory pre 

for one of the ‘* Out-of-Hour Courses ” at these Labora- 
tories has become almost a standard text-book on the 
subject.* i 

In man ineeri blems, the quantity being 
Ts affected onl <a random variations, and a 
grouped about a central 
value coinciding with their ari ic mean. The 
obgervations, if plotted so as to show the relative fre- 
noes 6 Se Cee eee a one 

the normal probability curve. It is then only 

to take sufficient observations to ensure that 

the variations are enti random and that the mean, 
as determined from them, is stable. A test carried out 
by plotting the results already obtained on 
we ag we will indicate or not this statistical 
stability has been obtained. The test is simple, but 
its more general use would obviate much unn 
multiplication of measurements. In addition, it yields 
directly and without laborious calculation, other 
information relating to the probability characteristics 
of the quantity concerned. 

The above method of attack assumes, not only 
random variations from a mean value, but also that the 
quantity concerned is a continuous variable, that is, 
that it is able to take all possible values within a given 
range. Problems are encountered where this does not 
hold and the variable can have only certain discrete 
values; also problems in which observed values will 
not be distributed uniformly about a mean. In many 
such cases of practical importance, the observations 
will be found to approximate to what is known as a 
Poisson distribution, and the technique for the analysis 
of data so distributed has been fully worked out. The 
analysis has been applied with success. to problems of 
such varied nature as the study of the distribution of 
alpha particles, the count of the number of bacilli in 
phagocytes, and calculations leading to the provision 
of common equipment in automatic telephone 
exchanges, 

In many research problems, however, the difficulties 
of setting up or maintaining the conditions of the 
experiment impose a limitation on the number of times 
& measurement can be repeated. The problem then 
arises of extracting the maximum amount of informa- 
tion from the data available. In such cases sundry 
tests, and, in particular, “‘ Student’s” t-test}, can be 
applied to the analysis of the results without laborious 
calculation. From a limited number of measurements, 
especially when there is considerable divergence between 
them, it may not be possible to determine exactly the 
true value of the quantity concerned, but it is always 
ible to determine with any desired degree of cer- 
tainty the limits between which the true value must lie. 
The determination of these limits is often of great 
value. Application of such methods has been found 
to attach much greater meaning to many of the results 
obtained in the laboratories of the Post Office Research 
Station. 

So far, problems have been assumed to be of the 
straightforward kind in which the effects of one variable 
can be studied under conditions which remain stable. 
Frequently, however, a number of variables will enter 
into the problem, to the confusion of the investigator, 
who finds it impossible to control or even to separate 
their effects. The careful planning of experiments 
becomes here of even greater importance. It is essential 
to isolate and study the effects of one variable when 
it is operating in the presence of many other variables. 
Problems of this kind frequently arise in telecommuni- 
cation engineering. For instance, a subjective test 
still remains in many cases as the final measure of the 
value of a speech transmission system, because the 
transmission of intelligence by speech involves mental 
reactions which are not more directly measurable and 
can be in no other way. Techniques for 
applying subjective tests of a number of different kinds 
have been perfected in various laboratories. In all 
cases, however, the result is affected, not only by the 
characteristics of the microphone, telephone receiver 
or transmission line which is the subject of study, but 
also by factors such as the room noise at the two ends 





* Probability and Its Engineering Uses, by T. C. Fry. 
New York: D. van Nostrand Company, Incorporated. 
(1929). 

t Biometrika, vol. 6, page 1 (1908). ‘‘ Student” was 
the nom de plume under which W. S. Gossett (1867-1937) 





wrote his statistical papers; see also ENGINEERING, vol. 
156, page 295 (1943). 





of the line, and by others which are. less controllable, 
such as the experience and condition of the testing 
crew. Techniques for dealing with problems involvi 

a number of simultaneous variables have been developed 
by mathematicians at Cambridge University in co 

boration with research workers at Rothamsted Experi- 
mental Station, where results are affected by such 
completely uncontrollable factors as rainfall and sun- 
shine. These techniques have been studied at the 
Post Office Research Station and are being applied 
with success to many complicated problems in tele- 


communication engi > 

To a lege ects tn tee material p ity of 
the country will be determined by the extent to which 
its research activities give birth to new manufacturing 
developments. This is realised by all, and this address 
has been confined to comments on points which are 
of some importance if the future efforts in British 
electrical research laboratories are to have the greatest 
effect. There are in these laboratories engineers, 
physicists, chemists and mathematicians as capable 
as those of any other nation; but, compared with the 
armies of research workers in American and Russian 
labora. ries, their numbers are small. It is all the 
more essential, therefore, that their efforts should be 
co-ordinated, that their experiments should be planned 
to yield the maximum amount of: information, and, 
finally, that they should not be hampered by any lack 
of adequate measuring equipment. 





NOTES ON NEW BOOKS. 


The Materials of Aircraft Construction. By Proressor 
F. T. Hm, F.R.Ae.S. Sixth edition. mdon: Sir 
Isaac Pitman and Sons, Limited. [Price 20s. net.] 

Proressor Hi11’s text-book is too well known to need 

any detailed description; it is sufficient to say that 

its title, though so comprehensive, is fully justified by 
the contents. The differences between this edition and 
the fifth, which appeared rather more than two years 
ago, are mainly such modifications and additions as 
are n » to keep the book abreast of current 
eae 80 rh as security considerations permit. The 

ibliographies appended to the 14 chapters have been 
brought up to date and form in themselves a valuable 
work of reference. The three appendices, containing 
lists of the various parts of aircraft and aero engines 
with references to the appropriate materials and to 
the British Standard and TD. specifications relating 
to them, have also been amended as necessary by the 
deletion of obsolete references and the inclusion of 
those issued since the previous edition was published. 





The McIntosh Locomotives of the Caledonian Railway, 


1895-1914. By A. B. MacLzop, M.I.Loco.E. 
Laleham Road, Staines, Middlesex: Ian Allan. 
[Price 3s. 6d.] 

Taree shillings and sixpence may seem a stiff price 


for a slender little paper-backed pamphlet of some 
40 odd pages, but Mr. MacLeod is an enthusiast writing 
for enthusiasts, and those who share his enthusiasm 
will not grudge the money for what has been, quite 
evidently, a labour of love. The survey covers all the 
locomotives built by John Farquharson McIntosh 
during his term of office as locomotive, carriage and 
wagon superintendent of the Caledonian Railway 
(that is, from 1895 to 1914); together with a brief 
sketch of his career, notes on characteristic features 
of “‘ Cally ” engines, and a detailed description of their 
attractive livery in the days before the line was 
absorbed into the London Midland and Scottish system. 
Each engine type is illustrated by a photograph, and 
various historical notes ampli e i of 
dimensions, numbers, dates of buildings, ete. An 
appendix lists the engines taken over by the L.M.S. 
Railway in 1923, and another records the subsequent 
rebuildings and eventual withdrawals from service. A 
considerable number are still running. 





Tae Late Mr. J. H. Farrsine.—It is with regret 
that we record the death of Mr. J. H. Farthing, which 
occurred on December 10. Mr. Farthing, who was 
a director of the General Electric Company, Limited, 
was born on December 23, 1876. He was one of that 
company’s oldest servants, having joined the staff as a 
salesman in the fittings department in 1893, after a 
period of apprenticeship with a firm of naval architects 
in London. In 1898, he was transferred to the Manchester 
branch to take up the duties of manager of the fittings 
and heating department. In January, 1908, he was 
appointed deputy manager, and, in 1915, manager, of 
the Lancashire and Yorkshire branch, which, by that 
time, had sub-branches at Liverpool, Leeds and Sheffield. 
He became a director of Salford Electrical Instruments, 
Limited, in 1917. Mr. Farthing’s career had thus been 
spent almost entirely in Manchester and the North West 
of England, where he was well known in industry. He 
was appointed to the board of the General Electric 





Company in 1933. 
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APPLICATIONS OF THE 
** METADYNE.”’ 


In the course of the last few years, Messrs. Metro- 
politan-Vickers Electrical Company, Limited, Trafford 
Park, Manchester, 17, have develo and greatly 
extended the sphere of application of the special type 
of direct-current generator to which the name “ Meta- 
dyne ” has been given. This appliance was actually 
devised in 1932, and in its original form found practical 
application icularly in connection with electric 
traction. The arrangements adopted for 58 train 
equipments which were supplied to the London Passen- 
Fr rt Board were described in a paper read 

fore the Institution of Electrical Engineers on Feb- 
ruary 23, 1939.* More recent, developments have 
adapted the Metadyne to problems involving large 
amplification of signal powers to control many types 
of electrical plant. The principles of arrangement and 
action now in use are described below. A generally 
similar type of machine was introduced in the United | 
States in 1938, under the name Amplidyne, by the 
General Electric Company of America. 

The developments which have taken place in recent 
years have greatly extended the sphere of application 
of the Metadyne and have provided a machine of 
remarkably diversified possibilities which is likely to | 
take an important — in general industry. Practical | 
applications have made on an extensive scale, 
but as these have been in connection with the require- 
ments of the various Services, it is not at present | 
permissible to refer to them other than in general | 
terms. In many of its applications the Metadyne | 
acts as a form of exciter and is used for the control 
of another machine, or of a circuit or mechanism. It 
is capable of providing an amplification of its input 

wer up to as much as 10,000 to 1, and can be used 
or the accurate control, or variation, of ape’ torque, 
current and voltage, or the position of a load whether 
in motion or at rest. Its inherent quickness of response 
is, in many cases, of particular value. Constant torque 
is of importance in connection with many kinds of 
winding operation, while speed control is essential in 
the textile industry and paper manufacture, as well 
as for many machine-tool operations, and hoisting 
work. The appliance will provide the necessary fine | 
regulation for printing machines and furnace electrodes. 
Both alternating-current and direct-current circuits | 
may be controlled, and voltage, current, frequency 
or power factor may be related automatically to the | 
load or other factor. The machine may, in some 
applications, provide an alternative to a Ward-Leonard | 
equipment ; in others it may be added to this as a| 
refinement. The Metadyne may be belt-driven, but 
is usually built with a self-contained driving motor, a 
machine of the latter type being illustrated in Fig. 1. 

The Metadyne is essentially a direct-current generator 
provided with an extra set of brushes, which are short- 
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representation of the elements of a simple two-pole Fig.4. es flow in the armature conductors in the figure. 

rcs tales chown tn contact wish tho areeeeers| ~ AimmsteCentrel the curvent ly, which prodacee the cross flux’ fy and 
. arent an additional similar set but rotated clockwise through 


conductors in order to simplify the diagram. In 
operation, the exciting current I, passing through 
the field coils produces the exciting flux ¢, and the 
rotation of the armature in this field generates a 
voltage V, across the brushes AC. When these are 
connected to an electrical circuit, a load current [, | 
flows. In passing through the armature conductors 
in the direction indicated by the dots and crosses in | 
the diagram, in accordance with the common con- | 
vention, this current produces the armature-reaction | 
flax ¢, at right angles to the exciting flux ¢, and | | 
of the same order of magnitude. In normal ma-| 
chines, this armature reaction is neutralised by brush | 
shifting or by interpoles or other compensating 
arrangements. 

If, as indicated in Fig. 3, the load shown in Fig. 2 
is replaced by a short circuit; a dangerously heavy 
current will be produced. If, however, the exciting 
current is made small enough, the short circuit current 
I, may be made equal to the normal current, and the | 
short circuit current will, as before, create the cross 
flux ¢,. The position now reached is that a minute 
current in the field coils has resulted in a cross flux | 
¢, of normal magnitude. This flux can be utilised | 
as the main excitation flux and the armature will 





develop its full voltage V, between the points B and | machine and the usual procedure is to employ inter- 
D, and if an extra set of brushes is applied at these | rupted poles as shown in Fig. 4. An incidental result of 
points a load current I, can be taken from the machine. | this is that the usual method of specifying a machine by | 
This load current may be of the order of 100 times | the number of poles is inapplicable and it has been | 
the value of the exciting current I,, and, since power | found convenient to class Metadynes in terms of cycles. | 


varies as the square of the current, the amplification |The simplest form with four pole pieces, four brush | reel 
arms and a two-pole armature, is known as @ one-cycle | maintained constant, the horse-power input would also 


| Metadyne. As has already been explained, the arma- | be constant were it not for reel inertia, the effect of 
ture reaction of a normal machine is utilised in the | which is appreciable and varies between the empty 


of the original power is of the order of 10,000 to 1. 
For the purpose of the Metadyne, the exciting current 
has been termed the control current, as it represents 








(8406) 
The introduction of the extra set of brushes neces- | response of the output to changes in excitation, is a 
| sitates some change in the pole arrangements of the | valuable feature of the Metadyne. 


a right angle. This armature reaction is annulled by 
means of a compensator, which takes the form of a 
field winding connected in series with the load; it is 
indicated in Fig. 4. The arrangement allows the 
machine to be under, fully or over compensated. 

The initial winding of the Metadyne, on which the 
signal is imposed, is known as the control winding, 
and the term “ control ” is also applied to its associated 
|current and flux. It is possible to accommodate a 
number of separate control windings on the machine 
so that it may be controlled from more than one 
source. This greatly widens its sphere of usefulness 
and application. The control winding, in addition to 
providing the initiating flux, is required to overcome 
the uncompensated portion of the armature reaction. 
As a result of this, an increase in control-winding 
current momentarily produces a resultant flux far in 
excess of that required for immediate excitation, with 
the result that there is a sudden increase in the output 
voltage V, causing the load to build up quickly to the 
value corresponding to the increased excitation. This 
forcing action, which is responsible for the rapid 
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As indicated at the outset, present conditions do 
not permit descriptions of the Metadyne installations 
which have been made during the last five years, but 
something may be said in general terms about a rolling- 
mill application. The operation of winding strip on to a 
reel requires constant tension and if the linear speed is 


the element which controls the performance of the | Metadyne to produce the flux ¢,, but the flow of the | and full stages. Correction for this inertia change can 


machine. 





* See ENGINEERING, vol. 147, page 354 (1939). 





| current I,, in its turn, produces a cross flux ¢,, which is | be provided automatically by Metadyne control. The 
indicated in Fig. 4. The genesis of this flux may be | reel-motor current is utilised to control a small ampili- 
traced by studying the indications of the direction of | fying Metadyne which excites andther Metadyne 
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THE ‘“ HAMILCAR”’ 


MILITARY TRANSPORT GLIDER. 








GENERAL 


connected in series with the field of the reel motor, the 
armature of which is fed from a constant-voltage supply. 
As the amount of material on the reel increases, t 
reel-motor field is increased thus reducing speed and 
increasing torque. In some cases a very wide speed 
range is required to allow for variations in mill speed 
as well as in reel build-up. For this requirement, 
a booster is connected in the reel-motor armature 
circuit and is excited from the Metadyne. By this 
combination, the voltage applied to the reel motor is 
varied and at the same time the reel-motor current is 
regulated proportionately, so that constant horse- 
power input and strip tension are obtained. The Meta- 
dyne may be applied to the slow-speed service of thread- 
ing the strip into the mill, including the adjustment of 
tension when at rest. This latter factor is of import- 
ance, as experience has shown that if the running tension 
is maintained when the mill is shut down, the strip is 
stretched and reduced in gauge. Acceleration of the 
mill from rest, through the threading speed up to full 
mill speed and deceleration in the reverse sequence can 
be arranged for. Emergency protection, to cover such 
incidents as the breaking of the strip, is provided, full 
field, giving dynamic braking, being instantly applied. 
For small winding reels, control can be carried out by 
a single Metadyne, known as a buck-boost ; for larger 
installations a separate booster is used. 





THE “ HAMILCAR’’ TRANSPORT 
GLIDER. 


Tae Hamilcar military transport glider, which the 
troops of the Airborne Division and their equipment 
used in their descents upon Normandy and afterwards 
at Arnhem, is the largest wooden aircraft yet con- 
structed. A product of Messrs. General Aircraft, 
Limited, who built the earlier Hotspur glider, it has a 
wing span of 110 ft. and an overall length of 68 ft. 1 in. 
and can carry a military load of 17,500 Ib., or nearly 
8 tons. The Hotspur, which became eventually the 
standard glider trainer of the Airborne Division, was 
designed to carry eight men and their equipment, 
and weighed, when loaded, 3,600 Ib.; the “ all-up” 
weight of the Hamilcar is exactly ten times that figure. 
The general appearance of the machine is shown in 
the broadside view reproduced in Fig. 1, above, and 
~other illustrations are on page 490. Of these, Fig. 2 
shows the Hamilcar with the hinged nose of the fuselage 
swung aside and a Bren-gun carrier emerging. Fig. 3 
is a closer view of the nose of the machine, from which 
a T-19 Locust tank is being driven; and Fig. 4 shows 
the same tank stowed for transport. 

After some preliminary discussion, the design of the 
Hamilear was prepared in the early part of 1941; but 
it was decided to construct a half-size model and to 
carry out tests with this before putting the full-size 
glider into production. The necessary research work, 
to provide wind-tunnel and structural test data, was 
undertaken by the Royal Aircraft Establishment and 
the National Physical Laboratory, and the detail 
design was then put in hand, a team of 20 technicians 
and over 100 draughtsmen being engaged upon it. The 
full-size prototype was completed within 12 months 
and successful test flights were made in the early spring 
of 1942, three weeks sufficing to complete the trials. 
As the Hamilear was designed to carry armoured 
vehicles and similar concentrated loads, it introduced 
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somewhat exceptional problems of structural strength. 
It is, in fact, an engineless aircraft rather than a “ sail- 


he | plane,” having a wing loading of 21-7 lb. per square 


foot, which is considerably greater than anything 
previously contemplated for a glider. The wing area 
is 1,658 sq. ft.; and the chord and thickness of the 
wings at the root are 18 ft. 6 in. and 3 ft. 8 in., respec- 
tively. To facilitate control after it has been cast off 
by the towing aircraft (usually a Halifax bomber), 
it is fitted with large wing flaps, operated by pneumatic 
servo-motors, thus enabling the pilot to bring it down 
steeply and land in a confined space, so reducing to the 
minimum the time during which it is liable to be 
exposed to anti-aircraft fire from the ground. 

The Hamilcar has a telescopic oil-filled landing 
chassis. By releasing oil from the telescoping struts, 
it can be lowered, on to skids, one of which can be 
seen in Figs. 2 and 3. This enables tracked vehicles 
to be driven out without the use of ramps, so that 
they can be out and in action 15 seconds after the 
glider touches down. To make this possible, the engines 
of the vehicles are started while the glider is still in 
the air, the exhaust pipes being fitted with detachable 
extensions to the outside of the aircraft. These dis- 
engage automatically as the vehicle moves forward. 
Tanks and Bren-gun carriers are secured within the 
fuselage by attachments which can be slip instan- 
taneously by pulling a lanyard inside the vehicle, 
which, in moving forward, operates a mechanical 
device, freeing the lock of the hinged nose and auto- 
matically opening the door. The external width of 
the fuselage is 9 ft. 3 in., and the cargo space within 
it is 25 ft. 6 in. long by 8 ft. wide and 7 ft. 6 in. high. 

Originally, the Hamilear was i to land on 
skids only when used for military operations, and, 
when taking off, was supported on a detachable chassis, 
weighing three-quarters of a ton, which could be 
dropped by parachute; for other than military pur- 
poses, it was fitted with a more permanent under- 
carriage. The development of the strategy of airborne 
landings caused a change in technique, as it was realised 
that the possible landing sites would probably be 
restricted, and, to enable the maximum number of 
gliders to land, the site must be kept clear. This made 
it desirable to use wheels in landing so that the speed 
of the aircraft, and differential operation of the wheel 
brakes, would enable the pilot to steer his craft off 
the landing strip. Those who saw the official news reel 
photographs of the Arnhem landing will recall how 
adroitly this was done. 

Typical vehicle loads for a Hamilcar within its 
carrying capacity of 17,500 lb., are a Tetrarch Mk IV 
tank, or a Locust tank, or two Bren-gun carriers, or 
two Rota trailers, or two armoured scout cars. When 
dealing with artillery, it can carry a 17-pounder anti- 
tank gun or a 25-pounder, with its portee vehicle in 
each case, or a self-propelled Bofors gun. The stowage 
will accommodate alternatively a jeep and a unjversal 
carrier, or a carrier and eight motor cycles, or Bailey 
bridge equipment, or 48 panniers containing equipment 
and ammunition ; or, when the glider is used to carry 
airfield constructional equipment, a D4 tractor with 
angledozer, a scraper with Fordson tractor, or a grader. 
The HD 10 and HD 14 types of bulldozer can be trans- 
ported in sections, each machine requiring three Hamil- 
cars. All of these special loads need their special 
arrangements for anchorage, to ensure that no move- 
ment takes place during flight. 





THE SONIGAGE.* 
By Wesizy 8. Erwin. 

Iw the highly stressed parts of modern airplanes the 
complete inspection of section thickness after final 
machining is important. This inspection becomes @ 
difficult problem on some finished parts where the inner 
surface of a wall is not accessible. In some cases, an 
instrument requiring only external contact with the part 
is necessary. The Sonigage, which was developd 
particularly for the inspection of hollow steel sum 
blades, is such a device. High-frequency sound waves, 
i.e., supersonic vibrations, are used by this instrument 
to determine the thickness of material. It is only, 
necessary to have contact with one surface of the 

measured 


section being 

The problem of m thickness by surface con- 
tact is somewhat similar to that of measuring the depth 
of the ocean, inasmuch as the ocean bottom is not easily 
accessible In 1921, Behm suggested measuring the 
ocean’s depth by sending a supersonic pulse down 
through the water and measuring the time elapsed until 
the echo arrived. Since the speed of sound in water 
is about 4,700 ft. per second, the sound would go to the 
bottom and return in one second when the d is 
one-half of 4,700 ft. This echo is easily separated from 
the original pulse until the depth is less than 100 ft., 
in which case the time interval is only a few hundredths 
of a second and becomes difficult to measure. Still 
shorter intervals are measured with the modern radar 
equipment, which determines distance by the reflection 
time of a radio wave. 

A supersonic wave can be used to measure the thick- 
ness of metal parts by the echo method. However, with 
thin sections the time intervals involved are extremely 
short. This is due to the high velocity of sound in 
metals, for example, about 250,000 in. second in 
steel; therefore, in a piece of steel 4 in. thi k, the echo 
will return in about one microsecond. Complicated 
electronic circuits are involved in these measure- 
ments. An instrument which would be suitable for 
routine production inspection should be simple to 
operate and inexpensive to build. These requirements 
led to the development of the “ i hy 

The simplicity of the Sonigage is due to the fact that 
it does not measure the time intervals directly but 
rather the frequency at which the work is set into 
resonant vibration in the thickness direction. Since 
this resonant frequency in plates of a given metal is 
directly related to the thickness, the measurement of 
frequency determines the thickness. The Sonigage, 
therefore, consists only of a simple variable-frequency 
electronic oscillator and a quartz crystal for converting 
this electrical energy into mechanical vibrations. 

Operation of this instrument requires only pressing 
the quartz crystal into contact with the material and 
tuning the oscillator dial to the resonant frequency of 
the work. Due to internal damping of the metal, 
power is required to maintain this resonant thickness 
vibration. This power is supplied by the oscillator. 
A power output meter serves to indicate the resonant 
frequency of the work in much the same way as & 
“ Magic Eye” on a radio set serves to indicate tuning to 
resonance with a particular station frequency. i 
resonance point is very sharp and, if the oscillator is 
detuned as little as 1 per cent., the indicated power 
amplitude is greatly reduced. Such sharpness makes 
accurate thickness measurements readily feasible. _ 

A small flat piece of X-cut quartz crystal is used in 
the Sonigage. Quartz cut in this manner changes 
thickness when an electrical potential is applied to its 
faces. The action is reversible and amen nner - 
if a high-frequency alternating potential is app 
the quartz plate faces, the crystal will change thickness 
rapidly at that frequency. This forced mechanical 
vibration can be transmitted to any material by placing 
one face of the quartz plate in contact with it. Since the 
amplitude of this high-frequency motion is ordinarily 
only a few billionths of an inch, good coupling, such as 
that provided by an oil film between the crystal and 
the work, is required. Brushing the work with oil 
before testing is sufficient. The quartz is about 1 in. 
square and 0-060 in. thick. It is silvered on one side 
to form an electrode and the work serves as the other 
electrode. The crystal is cemented in a Bakelite button 
which can move up and down between ee in the 
holder. The holder has tripod feet for stable seating 
on the work. A coil spring presses down on the 
silvered crystal face to keep the quartz in contact with 
the work. This spring also applies the voltage from 
the shielded cable centre conductor to the silvered 
crystal electrode. The earthed cable shield is con- 
nected to the holder and thus, by contact through the 
tripod feet, the work is earthed. 

The oscillator is of the one-valve variable- 
frequency type. Its power output is indicated by 
a direct-current milliameter in its plate circuit. 





* Paper presented at the National Aeronautic Meeting 
of the Society of Automotive Engineers, held at Los 
Angeles, California, October 5-7, 1944. Abridged. 
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By using an efficient coil and good insulation, the 
oscillator power losses are kept low so that the 
normal plate current is small. The variations in this 
no-load plate current encountered in the oscillator 
frequency range are compensated by adjusting the 
special loading plate on the tuning condenser. This 
small constant plate current is then balanced to zero 
on the meter by a bridge circuit in which the meter 
is connected. fith this arrangement, the meter will 
read only the additional external power output of the 
oscillator which is drawn by the crystal when the work 
is in resonance with the oscillator frequency. 

Quartz crystals have their own natural resonant 
‘frequencies, which depend on the thickness of the 
quartz. These fixed frequencies are sometimes used 
to control fixed-frequency oscillators, but the Sonigage 
has a variable-frequency oscillator, the frequency of 
which is controlled by its coil and tuning condenser. 
The Sonigage oscillator controls the forced vibration 
of the quartz, and the crystals used are always chosen 
so that their natural resonant frequency is higher than 
the range used for measurements. Then, even if 
crystal wear occurred, the quartz thickness would be 
smaller and its resonant frequency still higher, so that 
no crystal resonance would be observ 

A single crystal is sensitive over about a two-to-one 
range of thicknesses, so that Sonigage oscillators are 
built to cover a single two-to-one frequency range. 
Additional ranges would require changing coils, 
crystals, and dial scales. Because of the low cost and 
extra inspection capacity of separate units, no such 
multi-range models have been built. The oscillator 
tuning condenser dial can be calibrated in frequency, 
but for any one metal it can be calibrated to read 
thickness directly. This is because the product of 
the resonant frequency and the thickness will equal 
one-half the velocity of sound. For any one metal, 
this velocity is a constant and, therefore, the frequency 
and thickness are invers:iy proportional 

For steel, the telation is f x ¢ = 125,000, where f 
is the frequency in kilocycles per second, ¢ is the thick- 
ness in thousandths of an inch, and 125,000 is one-half 
the velocity of sound in steel in inches per second. 
Fortunately, the velocity in steel is not appreciably 
affected by ordinary alloy content, hardness, or heat 
treatment, so one calibration holds for all common 
steels. Other metals have different sound velocities 
and would require different calibrations or the use of 
conversion factors. 

The amplitude of resonance, as indicated on the 
oscillator meter, may be less if the crystal has less 
contact area with the work due to dirt, lack of oil, 
or curvature of the work. The indicated peak, how- 
ever small, will nevertheless still be within the 2 per 
cent. accuracy of the Sonigage. If the crystal is only 
over a small area of a given thickness, only a small 
indication will be obtained, but the accuracy of the 
thickness measurement will be unaffected. If the 
remainder of the crystal contact area is over another 
thickness (as on a stepped section), another indication 
will be found at that thickness if it is within the range 
of the instrument. 

It is also possible to observe harmonics of the funda- 
mental thickness vibration, such as the second, third, 
fourth, etc. The indicated resonant amplitudes of 
such resonance points will be successively smaller than 
the fundamental indication and this should identify 
them as such. In the application to a propeller blade, 
the thickness of the parts before fabrication is known 
and subsequent operations may decrease but not 
increase this thickness. In this case, Sonigages were 
designed so that the original thickness fell in the 
thick end of the range. The thickness can, therefore, 
be measured unless it is about half the original thick- 
ness or less, in which case no indication occurs and the 
part is rejected as undersize. In the more general 
case where the thickness of the work is not known, the 
harmonic indications may appear on the dial at points 
which correspond to one-half, one-third, one-fourth, 
or other fractional parts of the actual thickness. For 
example, in such a case the indication might appear 
on the dial at 0-070 in. and the actual thickness of the 
sample might be 0-070 in. (in which case a large meter 
indication would be obtained); two times 0-070 in. 
or 0-140 in. (weaker indication) ; three times 0-070 in. 
or 0-210 in. (still weaker), etc. The thickness in this 
case cannot be less than 0-070 in. or in between 
0-070 in., 0-140 in., 0-210 in., ete. When two or more 
of such a series of thicknesses are possible, the actual 
thickness still can be determined by the Sonigage alone. 
Two adjacent harmonic dial readings R, and R, are 








taken. Since these will be | and of the total 
n n+1 
thickness ¢ ; then R, = - “ and R, = —: The solu- 
+ 
tion of these two equations yields t = R, Re > OF the 


R, 
product of two adjacent readings divided by their 
difference is the actual thickness. 





COPPER-BERYLLIUM-COBALT 
ALLOY. 


Examptes of recent applications of the ternary 
copper-beryllium-cobalt a. containing 2 per cent. 
of beryllium, 0-5 per cent. of cobalt and the balance 
copper, were exhibited by Beryllium and Copper Alloys, 
Limited, and The Telegraph Construction and Mainten- 
ance Company, Limited, at a luncheon held at the 
Savoy Hotel, London, W.C.2, on December 15. These 
two companies work in close co-operation in the produc- 
tion of this alloy and, during the luncheon, technical 
officers from each firm gave some particulars of the 
properties and uses of the alloy. It was stated that after 
a solution-annealing treatment at 800 deg. C., followed 
by quenching in water and a precipitation 
treatment in the range 300 deg. to 350 deg. C., the 
beryllium-containing alloy had a Brinell hardness of 
400—which was equivalent to that of a steel wood saw 
or cold chisel—and a maximum tensile stress of 90 tons 
per square inch. The main other advantages of the 
Stay wenn thet ® posmesed.o high Sntigee a strength, 
satisfactory resistance to corrosive and abrasive condi- 
tions, a high heat conductivity and an electrical con- 
ductivity of 30 per cent. of that of pure copper. In 
addition to its use in the form of strip, rod and wire for 
the production of instrument springs and other parts, 
the alloy could be cast into clean and sound castings 
which were capable of being machined with ease and 
subsequently hardened by heat treatment. Further 
advantages of the alloy were that it was non- 
pyrophoric or non-sparking, and non-magnetic, and 
that it P nny a low frictional coefficient against 
steel. Thus, when employed for tappets, bushings and 
cams, a life of from 10 to 20 times that of brass was 
obtained. 
tools such as chisels, made of the alloy, main- 
inieal their edge when used for cutting cast-iron gas 
pipes, for cleaning out purifiers in gasworks, or for 
other operations in places where a spark might cause an 
explosion. Other tools made of the alloy, such as tenon 
saws for cutting cordite sticks, and spanners, pincers, 
screw drivers and hammers, were employed in the 
explosives industry and the chemical, oil, paint and 
cellulose industries, in which high-volatile and inflam- 
mable solvent vapours might be present in the atmo- 
sphere. Tools for drilling bolt holes in oil-soaked 
concrete floors had been found to give a much longer 
life than the phosphor-bronze tools previously em- 
ployed. In the electrical power industry the copper- 
beryllium-cobalt alloy was used in switchgear manu- 
facture for make and break contacts and he epiens. 
carrying parts. In the radio industry the alloy was 
used for such components as valve clips and for pro- 
ducing intricate springs which could be formed when 
the metal was soft and subsequently hardened by heat 
treatment. In electrical transport engineering the 
alloy was employed for signalling equipment and 
was particularly suitable for overhead trolley-wire 
junctions on account of its power of resisting abrasion 
and corrosion and its relatively high conductivity. In 
the welding industry it was found useful for the manu- 
facture of welding jigs. Research work on the manu- 
facture and properties of nickel-beryllium and alumi- 
nium-beryllium alloys is now in progress. 
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PERSONAL. 


Air Commodore FRANK WHoirTte, C.B.E., M.A., 
F.R.Ae.S., R.A.F., was received into honorary member- 
ship of the Institution of Mechanical Engineers at the 
general meeting of members of the Institution, held 
last Friday, December 15. 

Sm WILLIAM REAVELL, Hon.M.I.Mech.E., M.I.N.A., 
has retired from the chairmanship of the Engineering 
Divisional Council of the British Standards Institution. 

Dr. J. F. SHannon, M.1.Mech.E., has joined the gas- 
turbine engineering department of the Metropolitan- 
Vickers Electrical Company, Limited. 

Mr. W. FENNELL, M.I.E.E., general manager and 
engineer to the Mid-Cheshire Electricity Supply Com- 
pany, Limited, is retiring on December 31. His successor 
is Mr, J. E. Newson, M.I.E.E., a director of the Mid- 
Cheshire Company and at present chief engineer and 
manager of the Mersey Power Company, Limited. 

Mr. H. Hampson, M.Sc. Tech., A.M.I.Mech.E., has 
taken up the post of lecturer in mechanical engineering 
at Queen Mary College, University of London. He has, 
therefore, resigned the position of honorary secretary of 
the North-Western Branch of the Institution of Mech- 
anical Engineers, which he has held since 1942. His 
successor in this office is Mr. Epwarp Jounson, B.Sc., 
A.M.1.Mech.E., lecturer in the Mechanical Engineering 
Department, Manchester College of Technology. 

The President of the Board of Trade has appointed 
Sir Epwarp TINDAL ATKINSON, K.C.B., C.B.E., to be 
chairman of the Central Price Regulation Committee in 
succession to the late Mr. J. H. Tuorre, K.C. Mr. 
Joun Busse has been appointed a member and vice- 
chairmgn of the Committee, on relinquishing the post of 
secretary which he has held for the last three years. 

Mr. A. W. LADNER retires from the position of prin- 
cipal of the Marconi Company’s School of Wireless Com- 
munication at the end of the year after 32 years’ service 
with the company and 24 as superintendent of instruc- 
tion. He will continue to act in an advisory capacity. 
Mr. Ladner’s successor as principal is Mr. N. C. Stam- 
FORD. 

Mr. H. H. Harney, C.B.E., has been re-elected Presi- 
dent, and Mr. F. W. HaLLiwELL, M.I.Mech.E., chairman 
of the Gauge and Tool Makers’ Association. 

Mr. F. B. Scorraam, M.I.Mech.E., has been made 
senior lecturer in production engineering at the Central 
Technical College, Suffolk-street, Birmingham, 1. 

Mr. H. H. Moore, works director of Messrs. Herbert 


Morris, Limited, Loughborough. is retiring at the end 
of the present year after 41 years’ service with the 
company. 

Mr. E. J. Le Févre, B.Sc. (Eng.) (Lond.), Wh.5Sc., 
A.M.1.Mech.E., is now a lecturer in mechanical engin- 


eering at King’s College, Newcastle-upon-Tyne. 

Mr. Henry Lesser, 0.B.E., LL.B., has been re-elected 
honorary treasurer of the Institute of Industrial Admin- 
istration. As a result of a postal ballot, L7.-Co.. L. 
Urwick, 0.B.E., M.C., M.A., Mr. HaroLp WHITEHEAD 
and Mr. W. C. Puckey and Dr. A. RoBEerTS have 
been elected to the Council. 

Mr. Ronatp A. Woops, B.Sc. (Eng.), A.M.I.E.E., 
distribution engineer, West Midlands Joint Electricity 
Authority, has been appointed to a similar position on 
the staff of the Birmingham Corporation Electricity 
Supply Department and will take up his new duties on 
January 1, 1945. 

Mr. W. Batmrortu, B.Sc. Tech. (Sheff.), has been 
appointed junior research assistant in the Department 
of Glass Technology, Sheffield University. 

TINSLEY Park COLLIERY Company, LimIrep, Sheffield, 
has been acquired by the Unrrep STEEL COMPANIES, 
LirreD, Sheffield. 

Messrs. Hurst, NELSON AND COMPANY, LIMITED, 
Motherwell, inform us that their London office address 
is now at 9, Bishopsgate, E.C.2. 

The activities of the machinery department of MEssrs. 

GERBER AND Company, LimIreD, have been taken 
over by Messrs. G.P.U., Luwrrep, who also control THE 
ELECTROPLANT ComMPpANy. The Company will hence- 
forth trade in the name of The Electroplant Company 
and it will be under the management of Mr. F. L. KEsse., 
who was previously in charge of Messrs. Gerber’s ma- 
chinery department. Mr. H. 8S. Lewis, A.M.I.Mech.E., 
Mr. G. L. R. Jones, A.M.LE.E., and Mr. A. G. A. 
RaINey, F.C.A., have been appointed directors. 


J. 





DIeEsEL ENGINE UsERS ASsOcIATION.—On December 
14, a general meeting of the Diesel Engine Users Asso- 
ciation was held at Caxton Hall, Westminster, London, 
S.W.1, with Mr. A. K. Bruce, M.I.Mech.E., Mem.A.S.M.E. 
President of the Association, in the chair. Mr. C. Green, 
A.M.I.Mech.E., chairman of the Working Costs Com- 
mittee of the Association for the year 1943, presented the 
annual report on heavy-oil engine working for the 
year 1942-43. 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scottish Steel.—There will be no undue hurry over the 
New Year holidays this year, as the works have no great 
pressure of business to contend with. The plate depart- 
ments are only getting a few orders, the pre-holiday 
influences having further depressed specifications. Latest 
information shows that the heavy-section and bar mills 
have obtained a considerable amount of new business from 
the Government. On the other hand, re-rollers are 
experiencing a lean time. Last week there was a spate 
of cancellations and suspensions on account of many 
Government contracts and orders, while renewals of 
orders have reached a new low level. In the sheet- 
making industry, the heavier mills, rolling ~% in. sheets 
and medium plates, are now almost as short of work as 
are the heavy plate mills. Against this, the light mills are 
experiencing difficulty in meeting a rush of inquiries, as 
they are already very fully booked. 

Scottish Coal.—The reports of supply shortage which 
are causing increasing anxiety here, do not appear to 
have had any effect upon certain sections of the miners, 
who continue to attend irregularly, limit their outputs, 
and stage strikes on the slightest pretext. As a direct 
result of these factors, many homes are without coal. The 
owners have been deprived of authority to maintain 
discipline, which the miners have shown to be a pre- 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Many departments of steel] and engi- 
neering works are busier than has been the case recently 
in endeavouring to clear off specific jobs before Christmas. 
A few new orders have been received which will enable 
activity to be continued into the New Year, but generally 
the peak of activity of the year has been passed, and 
managements are anticipating quieter times in 1945. 
There are some very active sections, including the agri- 
cultural-engineering departments, which have a lot of 
work on hand for delivery in the spring. Some firms have 
spare capacity for later periods and some visits to agri- 
cultural engineering areas in the Eastern Counties are 
now being made. Easing of the control of materials for 
the manufacture of steel products for the home market 
is making some firms in the lighter industries rather 
busier, but the retarding factor is still a shortage of 
skilled labour. As, in many cases, the lighter steel firms 
have been engaged for some years to 80 per cent. of their 
capacity, on war work, it will be a very slow and difficult 
process for them to get back to peace-time production. 
Prospects are bright for post-war years provided the 
handicap of fuel costs does not prove too severe. 

South Yorkshire Coal Trades.—The coal position still 
causes concern, for in spite of some instances of greater 
outputs the supply problem has not been solved. The 
d d is very heavy, and only slow progress is being 





requisite of normal production. In fact, the ec 
operation of many Scottish pits has been so seriously 
impaired that it must ultimately react to the detriment 
of mining communities, since many of these pits will have 
to close for good when war-time factors cease. 


Metallurgical Industries for the Highlands.— Addressing 
the Scottish Section of the Institute of Metals last week, 
Mr. A. G. Robiette, of Birmingham, took a very, optimistic 
view of the possibilities of immense expansion of the 
metallurgical industries in the Highlands as a result of the 
Highlands Hydro-Electric Scheme. Prior to the war, 
this country imported vast quantities of electro-metal- 
lurgical and electro-chemical products, mainly produced 
by hydro-electric power. In other words, he said, we 
were importing water power. There was no reason why 
such materials as calcium carbide, certain ferro-alloys, 
magnesium, silicon carbide, and other products for the 
manufacture of which large quantities of electrical energy 
were required, should not be produced in the Highlands. 





NOTES FROM THE SOUTH-WEST. 
CaRDIFrrF, Wednesday. 

The Welsh Coal Trade.—British mining-machinery 
manufacturers, it was reported last week, will probably 
shortly be provided with a colliery in the South Wales 
coalfield in which to conduct experimental work. It was 
stated that this was being done because American 
machinery that had been imported had not proved satis- 
factory in British mines. The South Wales mine will be 
one of two which the Government will select, the other 
will probably be in the Yorkshire coalfield. The mines 
will be chosen from a short list of those scheduled to be 
closed in the near future. As soon as the mines are 
selected, British machinery manufacturers will be per- 
mitted to carry out experiments in them. Last week, 
outputs continued to show their pre-Christmas improve- 
ment. In spite of this, however, there was no easing in 
the tight conditions on the market. All the extra coal 
produced found a ready outlet with the high-priority 
users, and ordinary industrial and domestic consumers 
had to be content with what supplies of the lower grade 
salesmen could make available. Export business was 
confined almost exclusively to shipments made under 
Government direction to the Services and other essential 
users in France and the Mediterranean war zones. Some 
of the very lowest grades were being shipped under old 
contracts to Portuguese consumers. Little interest was 
shown by 8 ish rs who were still relying upen 
United States coals which were available to them at a 
lower price than those which local shippers could supply. 
All the large classes were in strong demand and the tone 
was firmly upheld. The sized and bituminous smalls 
were in keen request but were almost completely off the 
market and very strongin tone. Best dry steam smalls 
were active and firm but inferiors were available. There 
is @ brisk demand for cokes and patent fuel. 


Swansea Steel-Sheet Industry—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, there was a fair amount of activity in 
the tin-plate and substitutes industry. This was owing 
to home consumers placing orders for delivery during the 
first quarter of 1945. New business was difficult to place 
as many of the facturers had disr d of the bulk 
of their outputs for that period. Steel sheets, and more 
particularly the black categories, were in good demand 
and makers are fully committed for some time ahead. 
Owing to holiday influences, the iron and steel scrap 
market was somewhat quieter. The prices of tin-plates 
and other iron and steel products, and non-ferrous 
metals, continued unchanged. 














made in increasing the reserve stocks at works and 
public-utility undertakings. Kortunately the production 
of opencast coal improves as far as weather conditions 
will permit, and the Ministry of Fuel officials are hopeful 
of an extension of the opencast sites very shortly in spite 
of vigorous protests by some local authorities. As some 
coking plants are being rebuilt, the production of coke 
is not as heavy as would have been the case if extensive 
repairs and reconstruction had not been necessary. 
Every ton of coking coal is earmarked, and the make of 
coke, although considerable, is scarcely equal to the 
intensive demands for industry and the much bigger 
calls for the domestic sizes of coke. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Market slackness has been accen- 
tuated by seasonal conditions, but a hopeful view is 
taken of the near future. Preparations to change over 
from the production of war material to materials for 
peacetime requirements are well advaneed and orders 
for ordinary commercial purposes are likely to be re- 
leased as controls of production and distribution of ton- 
nage are relaxed. 

Foundry and Basic Iron.—Rather more ordinary 
foundry pig iron has been passing into use, but con- 
suming plants are still only moderately employed. There 
are indications, however, of further bookings for light 
castings. Stocks of foundry pig are low and the local 
make is small and irregular, but merchants are still 
able to offer parcels of iron from other producing centres. 
The position is not altogether satisfactory; a sharp 
expansion of demand might be difficult to meet. There 
is no basic iron on sale. 

Hematite, Low-Phosphorus and Refined Iron.—Con- 
ditions in the hematite branch of trade are unchanged. 
The limited output does not fully meet the current 
demand and there seems little likelihood of an early 
increase in the make. Strict rationing of authorised 
users is still y. Supplies of low-phosphorus and 
refined irons are only just sufficient for current needs. 

Manufactured Iron and Steel.—Users of semi-finished 
iron can readily obtain adequate supplies, but outputs of 
steel semies are passing promptly into consumption and 
the pressure for maximum deliveries of billets, blooms 
and bars shows no diminution. There appears to be no 
reduction in the slackness at some of the finished-iron 
works, but in certain departments plants are actively 
engaged. Outputs of re-rolled steel are taken up as 
soon as they become available and manufacturers have 
to keep the mills fully employed to cope with their con- 
tract obligations. Forward bookings—while extensive 
—are not so heavy as was expected a few weeks ago. 
Supplies of special and alloy steels are sufficient for 
requirements. Sheet and wire mills are busily employed. 
Both .black and galvanised sheets are well sold for the 
next few months, and buyers are prepared to place further 
orders. The distribution of specifications for light 
sections is on a scale sufficient to ensure activity at the 
mills for some time, but orders for heavy joists would be 
very welcome. Plate mills have fair bookings for the 
lighter gauges, but plants turning out heavier plates 
are not fully occupied. Railway material and colliery 
equipment are in brisk demand. 

Scrap.—The demand for most grades of iron and steel 
scrap is on a reduced scale, but heavy steel and good cast 
iron scrap are still in strong request. 











NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


NortTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Literary and 
Philosophical Society, Newcastle-upon-Tyne. “ Methods 
and Motion Study Applied to the Shipbuilding Industry,” 
by Dr. H. Orenstein. Student Section: Wednesday, 
January 10, 6.45 p.m., Bolbec Hall, Newcastle-upon- 
Tyne. “Sailing Yacht Construction,” by Mr. O. M. 
Clemmetsen. Institution: Friday, January 12, 6 p.m., 
The Literary and Philosophical Seciety, Newcastle-upon- 
Tyne. “ Measuring Instruments for Use in Engineering 
and Shipbuilding,” by Mr. B. A. Robinson. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Falkirk Sec- 
tion: To-night, 7 p.m., Temperance Café, Lint Riggs, 
Falkirk. “‘ The Development and Production of Inocu- 
lated Cast Iron,” by Mr. H. P. Hughes. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Western 
Centre: Saturday, December 30, 2.30 p.m., Merchant 
Venturers’ Technical College, Unity-street, Bristol. “ A 
Survey as to Improvements in Lighting of Automobiles 
and Public Service Vehicles,” by Mr. Wilfrid Lund. 


INSTITUTION OF CIVIL. ENGINEERS.—Works Construc- 
tion Division: Tuesday, January 2, 5.30 p.m., Great 
George-street, 8S.W.1. Discussion on “‘ Organisation of 
Civil Engineering Work,” to be opened by Lt.-Col. C. M. 
Norrie. Northern Ireland Association: Monday, January 
8, 6.15 p.m., Queen’s University, Belfast. “‘ The Gauging 
of Concrete Mixes, with Special Reference to Central 
Mixing Plants,” by Mr. E. Reid. Road Engineering 
Division: Tuesday, January 9, 5.30 p.m., Great George- 
street, S.W.1. Discussion on “‘ Layout of Road Inter- 
sections,” to be opened by Mr. A. J. H. Clayton. Edin- 
burgh Association: Wednesday, January 10, 6 p.m., 
North British Station Hotel, Edinburgh. ‘“‘ Soil Mecha- 
nics and the Railway Engineer,” by Mr. H. R. Reynolds. 

Royal Society or Arts.—John Adam-street, W.C.2. 
Dr. Mann Juvenile Lectures. Wednesday, January 3, 
1.45 p.m., “ The Art of Measuring Time,” by Lieut.-Com. 
R. T. Gould. Wednesday, January 10, 1.45 p.m., “ How 
Wrecked and Sunken Ships are Salved,” by Mr. G. R. 
Critchley. 

JuNIOR INSTITUTION OF ENGINEERS.—Friday, January 
5, 6.30 p.m., 39, Victoria-street, S.W.1. ‘“‘ Industrial 
Porous Ceramics,” by Mr. W. B. Bentley. North-Western 
Section: Saturday, January 6, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. Ordinary Meeting. Institution : 
Friday, January 12, 6.30 p.m., 39, Victoria-street, S.W.1. 
“The Stability of Retaining Walls and Clay Soils,” by 
Mr. W. H. Ward. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western: Graduates’ Section: Saturday, January 6, 2.30 
p.m., Engineers’ Club, Manchester. “ Boiler House 
Practice and Efficiency,” by Mr. H. Marsden. South 
Wales Branch: Tuesday, January 9, 3 p.m., Mackworth 
Hotel, Swansea. Thomas Hawksley Lecture: “‘ Research 
and Devel tin Aer tics,” by Dr. H. E. Wimperis, 
read by Sir Arthur Whitten-Brown. Scottish Branch : 
Thursday, January 11, 7.30 p.m., Royal Technical Col- 
lege, Glasgow. “‘ Machinery for Opening Bridges and 
Other Movable Structures,” by Mr. J. M. Baxter. Insti- 
tution: Friday, January 12, 5.30 p.m., Storey’s-gate, 
St. James’s Park, S.W.1. Extra General Meeting, with 
Applied Mechanics Group. *‘ Fluid Film Lubrication of , 
Parallel Thrust Surfaces,” by Mr. A. Fogg. “‘ An Ex- 
ploratory Study of Oil Grooves in Plain Bearings,” by 
Dr. D. Clayton. North-Western Branch: Saturday, 
January 13, 2.30 p.m., Engineers’ Club, Manchester. 
Annual General Meeting. Presidential Address: “ Ap- 
plied Research,” by Dr. H. R. Ricardo, F.R.S. London 
Graduates’ Section: Saturday, January 13, 3.30 p.m., 
Storey’s-gate, S.W.1. Film display. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre: Monday, January 8, 6 p.m., Grand Hotel, 
Birmingham. Discussion on “‘ Training of an Engineer,” 
to be opened by Mr. D. B. Hoseason. Scottish Centre : 
Tuesday, January 9, 6.15 p.m., Royal Technical College, 
Glasgow. “‘ Transmission and Distribution of Electricity 
to Mines,” by Mr. B. L. Metcalf. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, January 9, 6.30 p.m., 39, Eimbank- 
crescent, Glasgow, C.2. “ The Shipping Situation: An 
Appreciation,” by Capt. F. P. Longton. 

INSTITUTE OF FUEL.—Wednesday, January 10, 2.30 
p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. “ Methane,” by Sir Alfred Egerton. 

DiresEL ENGINE USERS ASsSOCIATION.—Thursday, 
January 11, 2.30 p.m., Caxton Hall, Victoria-street, 
S.W.1. Symposium on “‘ Engine Cooling Water Systems.” 

GLAsSGow UNIVERSITY ENGINEERING Socrety.—Thurs- 
day, January 11, 6.30 p.m., James Watt Engineering 
Laboratories, University, Glasgow. Open discussion. 
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TURNING ALUMINIUM PISTONS 
WITH DIAMOND TOOLS. 


Tae report on “ Piston Turning with Diamond 
Tools,” of which a summary was given in ENGINEERING, 
vol. 156, page 466 (1943), has now been supplemented 
by a booklet entitled The Turning of Aluminium Pistons 
with Diamond Tools. Both the report and the booklet 
were prepared by the Tool Technical Panel of the Dia- 
mond Die and Tool Control, Ministry of Supply, and 
the booklet is now available from H.M. Stationery 
Office at the price of 6d. net. In view of its ready 
accessibility, no summary need be given here, but some 
comments may be made on its contents. In the first 
place it should be noted that although the booklet sets 
out the basic principles for the use of diamond tools on 
turning operations with the object of enabling operators 
to use such tools more efficiently and economically, 
considerable space is devoted to the degree of surface 
finish achieved. Moreover, the use of the diamond tool 
is discussed only in relation to aluminitm pistons, as | 
clearly indicated by its title. In spite of these limita- 
tions, however, the booklet is very informative and 
would doubtless form a useful starting point if other | 
materials and different parts come to be considered in 
a similar manner at a later date. Some tests with a/| 
4-in. bush made of an Admiralty bronze are, in fact, 
briefly alluded to. 

The particular field indicated in the title of the | 
booklet is thoroughly covered. The characteristics of 
the machines most suitable for diamond tools are 
first set out and this section is followed by one giving 
the allowable variations in conditions, such as speeds, 
feed, depth of cut, tilt and twist of tool, etc. A 
considerable amount of space is then devoted to the 
types of tool used in the tests, the exact contours of 
the cutting edges being illustrated by line drawings 
and silhouettes. No less than 14 different types of 
tool were experimented with, the main results from 
which are clearly stated in tabular form. A shorter 
section on tool setting follows, this being given as a 


guide rather than a record of the whole of the experi- | 
ence gained in the tests. An important part of the | 


booklet is that setting out the methods of ascertaining | 
whether the work produced by the diamond tool is in 
accordance with the desired standard and some fully- 
illustrated notes on assessing surface finish are given. 
The subject is considered from three aspects, namely, | 
the interpretation to be given to the readings obtained | 
on the average-meter, that is, the reading normally 
referred to as the surface finish; to a pen record, or 
graph, of a satisfactory type; and to a good visual 
finish. | 
Since it is possible that the instrument read- 
ings and visual appearance may not be consistent, all | 
three aspects should be taken into account and the | 
method of doing this is discussed in detail. In a/| 
summing up of the work done it is stated that, after | 
some 16 weeks’ tests, during which an average of | 
1,000 pistons a week was observed, there had been no 
difficulty in achieving and maintaining the set standard | 
of surface finish and the tool life had been at least as | 
good as normal. At the same time, it is made quite 
clear that “ finality in the findings cannot be reached | 
for months to come,” a statement which, it may be | 
noted, does not detract from the usefulness of the | 
booklet as now published. 


Fie. 2. 


Bren-Gun Carrier LEAVING GLIDER. 














Fig. 3. 





Fie. 4. Locust Tank STowep IN FUSELAGE. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 
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tered Offices, and that no Siete between 
what similar titles. 


TstecraPaic “ (‘‘ENGINEERING,” LESQUARE, 
ADDRESS | LONDON 
TaLEPHons Nomper—TEMPie Bar 3663 (2 lines). 





TheZ\Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 
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COMMUNICATIONS IN 
GREATER LONDON. 


In our summary last week, on page 471, ante, of 
the main proposals contained in Professor Patrick 
Abercrombie’s Greater London Plan, we referred to 
his emphasis on the principle that, wherever they 
are situated, “industrial areas should only be 
planned and developed in the closest collaboration 
with all transport authorities”; and indicated, 
without describing them in detail, some of his 
suggestions for road extensions, the location of 
airports, and the improvement of canals and rail- 
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| those in the County of London Plan—with which, 


described as “‘a revised version of the North and 
South Orbital Roads, incorporating those portions 
already in existence on the north of the river.” 


ways. Some of these suggestions merely endorse 


|as we mentioned, Professor Abercrombie was also 
| closely associated ; but much greater stress is laid 
in the Greater London Plan on the need to treat 
transport as a primary consideration in determini 
the future location of industry, and to plan the dis- 
tribution of industry and the settlement of popula- 
tion with a conscious aim towards the ultimate 
reduction of transport. Hitherto, this has not been 
done to any appreciable extent, if at all; indeed, 
the policy followed in recent extensions of suburban 
railway facilities, above and below ground, has tended 
rather to encourage increased passenger traffic. 

The road scheme for the London Region consists 
of five ring roads, linking the main radial thorough- 
fares. The innermost ring, designated the A Ring, 
connects the railway terminals and comes into the 
category of “ sub-arterial” roads. The B Ring is 
“‘ arterial,” and from it start the ten great radial 
highways which, outside London, become the trunk 
roads of the country. Both of these rings are within 
the London County Council area. The C Ring is 
the existing North Circular Road and the proposed 
corresponding road on the south of the Thames ; 
this circuit is ‘‘ sub-arterial.”” The D Ring would be 
a new “express arterial” road throughout. Points 
on it or near it would be the Heston airport and the 
proposed new airport at Heathrow; Northojt, 
Pinner and Waltham Cross; Epping Forest and 
Dagenham, ard then via the Purfleet tunnel to 
Dartford, Swanley, Purley, Hook, Ewell, Claygate, 
Esher, and thence to a bridge over the Thames from 
Walton to Sunbury. The outermost or E Ring is 





Professor Abercrombie expects air to 
handle an important part of London’s traffic, and 
looks forward to the time when “‘ the capital of the 
Empire will take its rightful place among the cities 
of the world as one of the great centres of Civil 
Aviation.” The Department of Civil Aviation, Air 
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The Human Element in Transport ............. _....... 484 | Ministry, classified air services as trans-ocean, inter- 
Organisation of Experimental Research _. 485 | continental, transcontinental, continental and local ; 
Notes on New Books........ 485 | and the report suggests, as the necessary provision 
the" ami of the “ Metadyne ” (Illus.) . . 486 | to deal with all of these classes, that there should be 
Hamilear ” Transport Glider = Uns. a) “ey | ° one “ chief airport” and nine others. The site pro- 
The Sonigage : posed for the chief airport is at Heathrow, in 
Copper-Beryilium-Cobalt Alloy wow 4G) Middlesex. It is 12 miles from Victoria Station 
Personal a " 488 | (estimated journey time by rail, 25 minutes) and 
Notes from the North... _ 489 | Consists of an area of level land with a gravel sub- 
Notes from the South-West ......... . 489 | soil, 3$ miles long by 3 miles wide, bounded on the 
Notes from South Yorkshire . 489 | west by the River Colne, on the east by the Crane, 
Notes from Cleveland and the Northern Counties. 489| on the north by Cherry-lane, and on the south by 


the Great South-West Road. Its use as an airport 
would necessitate a diversion of the present Bath 
Road, and several north-to-south roads would have 
to be closed, and alternative facilities provided ; 
but the site has the advantage that the airport 
could be expanded to the north if desired subse- 
quently, whereas expansion to the south would bring 
it into the proximity of a number of road and rail 
routes. A two-miles extension of the Piccadilly 
railway from Hounslow West would provide access 
to the airport by tube, and the Grand Union Canal 
(which passes near Heston airport, not far away) 
would enable the necessary large supplies of petrol 
and oil to be brought by water. Alternatively, of 
course, a pipeline could be used. 

The other nine airports indicated (some of which 
are in use already) are as follows, the distances in 
miles from Victoria—the headquarters of the British 
Overseas Airways Corporation—being given in 
brackets: Heston (10), Bovingdon (23), Hatfield 
(19), Matching (25), Fairlop (12), Lullingstone (16), 
West Malling (28), Gatwick (25) and Croydon (10). 
It is suggested that Heston and Lullingstone may 
be used chiefly for goods traffic; both sites are 
near the express arterial D Ring road and have, or 
could be provided with, rail facilities. Croydon, it 
is noted, has no rail access. If this were the only 
drawback to the Croydon airport, it could be over- 
come, probably, without a great deal of difficulty’; 
but there are other handicaps—notably the ad- 
jacent built-up areas—which are likely to restrict 
Croydon to a secondary role. No marine ai 

is proposed for the Region, though Professor Aber- 
crombie suggests that “ the potentialities of coast 
airline services, using small seaplanes, around Great 
Britain deserve careful consideration.” 

It is interesting to find Professor Abercrombie 
devoting so much attention as he does to canals. 
“ Birmingham,” he observes, “is the centre of the 
national system of inland waterways and also of the 
industrial Midlands, one of the country’s chief 
areas goods for export ; London ships one- 
third of the country’s export trade; and, because 
water transport is probably the cheapest form of 
transport, the maintenance of the canal system 
between the Midlands and the Thames may play 
an important part in the post-war national eco- 
nomy.” In the ten years before the outbreak of 
the present war, 2,000,000/. was spent on the im- 
provement of this link; but, even with power- 
propelled barges, the journey of 140 miles takes five 
working days, so that this method is not suitable 
for goods wanted in a hurry. According to @ 1938 
return, however, which is quoted in the report, the 
Grand Union system carried 1,812,538 tons of goods 
in that year, more than half a million tons being 
coal or coke, and some 466,000 tons building 
materials, exclusive of timber, which amounted 
to rather less than a further 213,000 tons. The Lee 
Navigation handled nearly as much in the aggre- 
gate, the total being 1,788,744 tons, of which 888,000 
tons consisted of coal or coke. There seems to be 
no fundamental reason why such traffic should not 
increase considerably if the facilities are adequate. 


hIt is suggested that the Regional Transport Autho- 


rity, recommended in the report, should include 
canals in its scope, and have power to allocate 
suitable traffic to them ; that the locks at Brentford 
and Tottenham should be reconstructed to permit of 
more rapid handling of craft; that the possibility 





of giving better canal access to the Park Royal 
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and Slough trading estates should be investigated ; 
and that collection and distribution centres should 
be provided at Brentford, Slough, Southall, Harlow, 
and other suitable places, to enable more boats to 
be loaded to their full capacity. Particular atten- 
tion is drawn to the possibility of carrying more fuel 
to power stations and gasworks than hitherto, in 
order to relieve other forms of transport of this 
bulky traffic ; and of using canals to carry petrol to 
aerodromes, as an alternative to the use of pipelines, 
as suggested above in the reference to the airports 
at Heathrow and Heston. The Bovingdon airport, 
in Hertfordshire, also might be supplied in this way. 

The normal growth of towns, for centuries past, 
has been by a process of ribbon development ; until 
about 100 years ago, along roads and rivers, but 
since that time, along railways also. This latter 
phase has been particularly noticeable in the case 
of London, the railways having first linked the 
central areas with neighbouring towns such as 
Croydon, Richmond, Ealing, Watford and Ilford, 
and then having encouraged their expansion into 
dormitory suburbs. These spread individually 
until they joined with and sometimes absorbed neigh- 
bouring populous areas, and so the intervening 
agricultural or other open land has been covered 
with buildings; but, because the railways were 
there before the development took place, the 
developed areas still have reasonably good rail 
facilities in the majority of cases, except at the 
peak periods, when most of them are overloaded. 
Professor Abercrombie is justified, therefore, in his 
assertion that, “on the whole, it may be said that 
the actual provision of railway lines is adequate, 
and that there are no large populated parts without 
rail facilities.” 

The italics in the foregoing quotation are ours, 
and they also are justified by the defects of London’s 
railway system, Professor Abercrombie considers 
that the proposals for decentralisation, if carried out, 
will mitigate the present rigours of suburban railway 
travel very considerably, and that, therefore, “no 
drastic alterations or additions to railways are 
necessary.”” He suggests, however, that all lines 
out of London should be electrified to certain 
points, and considers that these points, where all 
trains would stop to change engines, would soon 
become important distributing centres for goods and 
passenger traffic, thus easing the congestion in 
London itself. The points mentioned in the report 
are Didcot, Princes Risborough, Aylesbury, Watford, 
Luton, Hitchin, Bishop's Stortford, Chelmsford and 
Basingstoke. In addition, the Southern Railway’s 
routes to the south and south-east coasts might be 
electrified throughout, as well as all branch lines 
in the London area which are not electrified already. | 
A few short lengths of new track would be needed | 
as connecting links; road approaches to stations | 
should be an integral part of any replanning 
schemes ; an Outer Goods Ring should be provided, 
and full use made of developments in mechanical 
handling; and, finally, that “the railway com- 
panies might be asked to reconsider . . . some of 
the extensions they have been contemplating to 
open up new suburbs.” 

All of these proposals are good, but they are not 
exhaustive ; there are improvements which could 
be made at once, as soon as the manpower situation 


INFORMATION DEPART- 
MENTS. 


Ir has been desirable at all times that those 
engaged in technological activities should keep in 
touch as far as possible with progress made in 
the particular line of work with which they are 
concerned. In the Middle Ages, for instance, when 
the manufacture of stained glass was a widespread 
industry, it was clearly of great importance to 
practitioners that when the method of staining 
glass yellow to ruby with silver nitrate was dis- 
covered, they should learn of the process, and of 
its details, as soon as possible. How information 
was spread in relatively unorganised times, it is 
difficult to say, but possibly the Trade Guilds 
formed primitive information centres. Under 
modern conditions, the problem presented to indus- 
trialists is not how to obtain information, but how 
to utilise effectively the bewildering mass of material 
which has become readily available. Industrial and 
scientific developments are, for the most part, first 
recorded in the scientific and technical Press, in 
patent specifications, and in the proceedings of 
the learned societies, and the total extent of this 
material, which is available in several languages, is 
so great that it is impossible for an individual worker 
to examine personally the whole or even the most 
likely documents bearing on his sphere of interest. 

It is this circumstance which has led to the 
setting up of information departments, the duty of 
which it is to examine the avai!sble sources of 


of the organisation concerned. This practice is now 
common in industry and there are probably few 


information section. 


individual examples. No doubt in most cases it 
will act as an inquiry bureau the duty of which 


replies to specific queries made by the works or 
laboratory. In some cases it is the practice to 


farther and abstracts are made, from the material | 
available, for the purpose of compiling a bulletin | 
for the use of the works. The method of preparing 
such a bulletin in one of the departments of the | 


Dunlop Rubber Company were described in a paper | 








is eased, to improve suburban rail travel and reduce 
congestion at stations. There is little benefit in| 
providing ample entrances and exits at stations or 
platforms if half or more of them are kept closed 
except for an hour or two daily, at times which are | 
regulated by the clock and not by the amount of 
traffic. There is still insufficient availability of 
tickets where alternative routes exist, and too great 
an eagerness to reduce the length and number of 
trains if some of them are found to be running less 
than full. Approach and interchange passages, 
bridges and staircases are often badly proportioned 
and are fruitful causes of congestion—the stations 
at London Bridge and at Victoria (District Railway) 
are outstanding cases in point; and much more 
might be done to keep parcels traffic away from 
passenger platforms and circulating areas. These 
are not only war-time handicaps; they existed 
before the war, and most of them might have been 





alleviated, with great advantage to the public and, 
probably, to the railways as well. 


entitled ““ The Technical Information Bulletin and | 
What to Put in It,” read by Mr. Geoffrey A. Shires 
before the conference of the Association of Special | 
Libraries and Information Bureaux, which is 
referred to on page 494, of this issue. 

The importance of the position occupied by | 


information and extract, or draw the attention of | pound volumes. 
the scientific staff, to items bearing on the activities | that an association should have come into exist- 


mark any articles likely to be of value before | name. 
circulating technical journals throughout the organi-| Engineers, which is a member of A.S.L.I.B., is 
sation. In others, matters are carried considerably | essentially a special library although it is not so 


provide references on relevant subjects for use in 
special investigations by the staff of the Factory 
Department, and to deal with inquiries from or 
through the Chief Inspector or the District Inspec- 
tors by research into the literature on the subject in 
question.”” There is little doubt that this hope 
will be realised ; there are many long established 
information services performing tasks of this kind 
with great success. This tardy establishment of an 
information department is not characteristic of all 
Government activities, and in an interesting paper 
read at the A.S.L.I.B. conference, Mr. A. B. Agard 
Evans stated that the Records Section was part of 
the initial organisation of the Research and Experi- 
| ments Department of the Ministry of Home Security. 
The paper which was entitled ‘‘ Some Aspects of a 
new Technical Information Service in War-time,” 
contained valuable information about the procedure 
employed in collecting and collating widely-scattered 
data bearing on matters which previously it had 
never been necessary to treat as aspects of one 
subject. 

Although information departments serve indus- 
trial firms, research laboratories, learned societies, 
selling organisations, Government departments, 
railway and other transport companies, bankers’ 
| associations and, indeed, any kind of organised body, 
| there are common aspects in the work of all, no 
| matter how different the nature of the material they 
|deal with. The handling, indexing and filing of 
masses of data mainly contained in individual articles 
| involves problems different in kind from those met 
| by a librarian whose main duty it is to deal with 
In these circumstances it is natural 





| ence, the duty of which is to foster and assist the 


| Operations of information departments. The As- 


large firms, particularly in the engineering and | sociation of Special Libraries and Information 
chemical fields, which have not set up some type of | Bureaux, now in its twenty-first year of activity, has 
The service performed by | firmly established itself in this field. In the name 
such departments probably varies widely between | of the Association, the term “special libraries ” 


takes precedence over “ information bureaux,” but 
this is not an indication that the interest of these 


is, by examining its records, to endeavour to find | jatter bodies takes second place. The matter is 


| mainly one of terminology. All information depart- 
ments contain libraries and frequently go by that 
The library of the Institution of Civil 


called, and in many of its activities it performs the 
functions of an information departiment. 

As the constitution of A.S.L.I.B. is such that it 
embraces information services in any field, it cannot 
be regarded as a technical or scientific organisation. 
Its catholicity is illustrated in its membership which, 
in its alphabetical list, ranges from Aberdeen 
University Library to the Zinc Development Asso- 
ciation. In spite of its breadth of interest, however, 


| a large part of its activities tend towards industrial 


and technical matters. One obvious reason for this 


information departments in modern scientific and is that research bodies and firms in industries with 


technical activity is shown by the fact that they are | 
now found not only in large industrial firms, but 
have spread to Government and quasi-Government 
concerns. The staff of the Building Research 
Stations, which prepares the abstract journal pub- 
lished by that organisation, constitutes an informa- 
tion department and there is little doubt that, apart 
from preparing abstracts, much of its time is occu- 
pied in replying to questions put forward not only by 
the Station itself, but by other research organisa- 
tions, Government departments, firms and indivi- 
duals. 

The status of information departments is so well 
established, and their importance so generally 
recognised, that it may definitely be said that no 
complex organisation can afford to be without one. 
This is not to say, however, that even now every 
firm or authority which should have an information 
department has set one up. That there is still 
room for progress is illustrated by the fact that as 
recently as last year an information service was 
inaugurated to assist the work of the Industrial 
Health Advisory Committee which operates in con- 
nection with the Ministry of Labour and National 
Service. This is recorded in the Annual Report of 
the Chief Inspector of Factories, some other aspects 


a scientific basis have inaugurated information 
departments on a much more extensive scale than 
have organisations concerned with the arts and 
humanities. Another reason is that 60 per cent. of 
the membership of A.S.L.I.B. is made up of manu- 
facturing firms, research organisations and learned 
societies, while some 20 per cent. of the remainder 
consists of universities and technical colleges, the 
interests of which are largely scientific. The value 
of the work being done by A.S.L.I.B. in what 
circumstances have made its major sphere of 
activity, has now been recognised by the Depart- 
ment of Scientific and Industrial Research, which 
has itself been a member for many years. The 
Department has agreed to furnish financial support 
on the same terms as those granted in connection 
with the various Research Associations, the amount 
of the grant made depending on the income raised 
from subscriptions. The sum of 1,000/. a year will 
be given for the first 1,500. of subscriptions and 
beyond that figure grants will be made equal to the 
subscription income. This assistance will be of 
great value in enabling’the Association to increase 
the range of its activities. It has at no time been a 
wealthy body and has frequently been unable to 
proceed with desirable projects owing to lack of 





of which were dealt with on page 472, ante. It is 


funds. This applies particularly to the publication 


| stated that the ‘Information Service hopes to | of a revised edition of the Aslib Directory. 
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NOTES. 


Tue InstITUTION OF MECHANICAL ENGINEERS, 

A GENERAL meeting of the Institution of Mechani- 
cal Engineers was held on Friday, December 15, at 
Storey’s-gate, St. James’s Park, London, 8.W.1, 
the chair being occupied by the President, Dr. H. R. 
Ricardo, B.A., F.R.S. After the transaction of the 
formal business an interesting ceremony took place, 
this being the reception as Honorary Life Member of 
the Institution of Air Commodore Frank Whittle, 
C.B.E., in recognition of his outstanding work in 
connection with jet-propelled aircraft. After a 
review of Commodore Whittle’s career read by the 
Secretary, Dr. Ricardo announced his formal ad- 
mission, handing over the Commodore’s certificate 
of membership and receiving his signature to the 
roll of Honorary Life Members. The meeting then 
resolved into one to hear and discuss a paper 
entitled ‘Some Considerations in the Design of 
Class I Pressure Vessels,” presented by Mr. E. J. 
Heeley, and a shorter one entitled ‘‘ Note on Design 
Stresses in Class I Welded Pressure Vessels,” pre- 
sented by Dr. 8S. F. Dorey, Wh.Ex., Member of 
Council. Mr. Heeley’s paper, after a review of the 
characteristics of Class I welded pressure vessels, 
dealt with the difficulties in connection. with their 
design arising from the different viewpoints of 
various authorities on the stress to be applied to the 
welded joint. The specification requirements of 
four leading authorities, two British and two in the 
United States, were examined and compared. An 
analysis of the factors involved in the formule 
employed to determine the wall thickness showed 
the formule used by the authorities to be based 
on riveted construction, notwithstanding the differ- 
ent conditions of stress obtaining in Class I welded 
joints. The characteristic physical properties of 
the different’ joints were discussed in conjunc- 
tion with the results of recent investigations on 
their behaviour under fluctuating stress conditions, 
and a recommendation was made for a simplification 
in design formule to take into consideration the 
actual characteristics of the welded form of joint. 


down that the strength of the weld should be con- 
first principles and embodying a constant which, 


sidered as part of the “‘ strength ”’ of the vessel. 
PREFABRICATED Harsovur EXHrIsirion. 


and magnitude of the problems involved in carrying 





not deter the ordinary man from visiting it, and that 





the rather uninformative title, the ‘ Mulberry 
Exhibition,” will not cause him to ignore it. This 
title was simply derived from a code word de- 
signed not to reveal anything while the scheme 
was being carried out. The exhibition was opened 
on Friday, December 15, and will remain open 
daily, including Sundays, from 10 a.m. to 5 p.m., 
admission being free. Of specific exhibits, the 
large relief map showing the layout of the harbour 
has an additional interest in being the original one 
made immediately after the first Quebec Conference. 
It represents the harbour as on D + 109, that is, 
on September 23, 1944, and was used for much of 
the preliminary planning. It was constructed by 
sappers in the War Office from aerial photographs, 
under the direction of Brigadier Sir Bruce White, 
Director of Ports and Inland Water Transport, 
and of the Assistant Director, Lieut.-Colonel V. C. 
Steer-Webster. This map should, we think, be 
studied before the models and photographs are 
examined, though it is not conspicuous on enter- 
ing the exhibition. 
Denny’s OF DUMBARTON. 

At some time in the present month—the exact 
date, unfortunately, is now unknown—the famous 
shipbuilding firm of Messrs. William Denny and 
Brothers, Limited, Dumbarton, attain their cen- 
tenary. The William Denny who founded the firm 
was the second of that name, being the third son 
of the William Denny who, in 1814, built the 
wooden steamer Marjory, the first steam vessel to 
ply on the Thames, and, it is said, the first to cross 
the Straits of Dover. He died eleven years before 
his son, in partnership with two of his five brothers 
—Alexander and Peter—leased a small piece of 
ground on the bank of the little river Leven and 
laid the keel of their first ship, the steamer Loch- 


INTERNATIONAL COMBUSTION, LIMITED. 


Messrs. International Combustion, Limited, who 
commenced their career with a staff of two persons 
in a one-roomed office at 4, Central Buildings, West- 
minster, on December 13, 1923, celebrated their 
coming of age by giving an anniversary luncheon at 
the Savoy Hotel on Wednesday, the 13th instant. 
The chairman of the company, Mr. George R. T. 
Taylor, occupied the chair, and in his response to 
the toast of “‘ The Company and the Staff,” p 
by Lord Beaverbrook and seconded by Lord Portal, 
made a short reference to the early history of the 
company. Mr. Taylor mentioned that in 1922 he 
had visited, among other large power stations in the 
United States, that at the River Rouge Works, 
Detroit, of Henry Ford. The visit had impressed 
him and he began then to consider the possibilities 
of forming a company in Great Britain for the 
development of the more advanced methods of 
steam generation and combustion equipment which 
offered many advantages. As a result of con- 
versations with his colleagues on the board of Messrs. 
Vickers Limited, a company known as Messrs. 
Vickers and International Combustion, Limited, was 
registered, the American company having a 50 per 
cent. interest and the Vickers Group the same. The 
first chairman was the late Sir Trevor Dawson, and 
operations were commenced at Central Buildings, 
Westminster, as stated above. To-day, Mr. Taylor 
said, his company could claim to have boilers 
operating at the highest pressures and temperatures 
and the largest evaporative capacity, all fitted with 
the firm’s combustion equipment. After a short 
period of operation, the Vickers’ interest was relin- 
quished in 1925, and since that time the firm had 
functioned under its present name. During 1933, 
the firm was able to secure the whole of the American 


lomond, of 95 tons gross, for the Dumbarton Steam- | interest and from that date had operated as an 


boat Compan 
1,2801.—but the family was well known locally 


y. Their capital was small—a mere entirely British organisation. They had, however, 


retained their reciprocal agreements with the Com- 


and the partners were all men of experience in 
shipbuilding; William Denny had been Robert 
Napier’s manager at Govan, where Peter had been 
his assistant, and Alexander had practised as a 
Dr. Dorey’s “‘ Note ” supported the rationalisation | 24V4l architect at Paisley. The original partnership 
and simplification of strength formule and laid|¥* known as Denny Brothers, and eventually 
included another brother, James, who had been in 

sidered as equal to that of the parent plate. It | America and returned to the Clyde in 1846. Three 
suggested the use of simple formula derived from | Ye@Ts later, Alexander retired, and the remaining 
partners then formed a new firm under the name 
though the methods of obtaining it should be | °f William Denny and Brothers, which it still bears ; 
simplified and standardised, should not be con- | >ut the change in title did not imply or involve any 
interruption in the business of building ships, the 

foundation of which is properly to be reckoned 
from December, 1844, although various members 
There are few naval or military operations on a| of the family had been engaged in shipbuilding on 
sufficient scale regarding material to call for an ex- | the banks of the Leven for many years before. The 
hibition, but that just opened by the War Office at | shipyard first occupied by the firm afterwards 
the Institution of Civil Engineers, Great George- | became part of the yard of Archibald McMillan and 
street, London, S.W.1, is definitely one of them. The | Son. 
exhibition deals with the installation of the pre-| having already leased the “ Woodyard,” on the 
fabricated harbour at Arromanches, Normandy, | opposite side of the river, they decided to concen- 
an account of which will be found on pages 313) trate the business there. The move to the present 
and 326, ante. Naturally, however, the ground| Leven shipyard was made in 1867. 
could not be covered in a short technical article as | engine works of Tulloch and Denny had been a 
fully and as generally as in an exhibition; there | small shipyard, in which fast blockade-runners were 
are many points of interest, chiefly in connection | built during the American Civil War. The con- 
with the preliminary planning, which had to be | struction of light fast vessels has been a speciality 
omitted. Any such gaps can be filled in by a visit | of the firm for the greater part of their existence— 
to the Exhibition, and a visit is recommended to | torpedo-boats and destroyers, for various navies, 
everyone who takes pride in the achievements of | and channel steamers figuring largely in the list of 
our fighting forces, the construction of the harbour | ships built. 
being wholly British. The exhibits are divided | considerable measure to the technical ability and 
mainly between photographs and models, the | foresight of William Denny, the eldest son of Peter, 
latter being very informative. At the same time,|who was responsible for the construction of the 
the authorities, quite wisely, have not made the/|firm’s experiment tank, which has now been in 
display entirely technical, but have arranged it to | regular use for nearly 62 years. Among the famous 
interest the non-engineering public also. It is| ships built by Messrs. William Denny and Brothers 
perhaps this public which should be most strongly | are the King Edward, the first turbine passenger 
urged to visit the exhibition, the somewhat casual | ship in the world; Sir Thomas Lipton’s yachts, 
attention given to.the accounts in the daily Press| Shamrock II and Shamrock III ; the New Zedland 
tending to foster the notion that the operation was | Shipping Company’s Otaki, the first merchant ship 
merely one departing but little from routine proce-|to be fitted with a combination of turbine and 
dure and giving no real idea of the immense scale | reciprocating engines; and the passenger steamer 
and importance of the work done, or of the number | King George V, which pioneered the modern use 
of steam at high pressure and temperature. They 
out that work. It is to be hoped that the site of | also launched and completed the clipper ship Cutty 
the exhibition in a great technical institution will | Sark, following the bankruptcy of Scott and Linton, 
in whose yard she was laid down. 


Denny Brothers used it until 1850, when, 





Part of the 


Their success in this field is due in 


bustion Engineering Corporation for the exchange of 
all technical knowledge and the acquisition of any 
developments that might be produced by any of the 
companies under their control. Referring to the 
war work of the company, Mr. Taylor mentioned 
that they had offered the Government every facility 
for the manufacture of war material and had pro- 
duced equipment for the various Government 
departments to the value of some millions. He 
paid a particular tribute to the work of the men 
and women employees of the Derby works, who, he 
said, had consistently worked for seven days a week 
and had often volunteered to work in their own 
time-on special tasks for which additional labour 
was required. At the conclusion of his speech, 
Mr. Taylor made a presentation to Sir George Usher, 
ing director of the company, who also 
responded to the toast. Sir George mentioned that 
the company’s first works were at Barrow, in the 
old howitzer shop of the last war, and in those 
works they had commenced to manufacture and 
convert to English dimensions a complete line of 
equipment of American design. As the business 
developed, the present works at Derby were founded. 
Their London offices are at 19, Woburn-place, 
W.C.1. Sir George referred in appreciative terms 
to the work of Lord Beaverbrook at the Ministry of 
Aircraft Production and Ministry of Supply, and 
to that of Lord Portal and other guests. 


LamrnaTeD Woop For SHIPBUILDING. 


After several years of military secrecy, the War 
Production Board and the United States Navy’s 
Bureau of Ships announced late in September the 
successful development of resin-laminated timbers 
of large size and irregular shape for shipbuilding. 
The susceptibility of previously available adhesive 
materials to water exposures varying from atmo- 
spheric moisture to continuous submersion had made 
earlier attempts at the use of laminated water- 
exposed members generally less than satisfactory, 
because delamination usually started within six 
months. During 1940, and even earlier, the United 
States Navy was having difficulty in obtaining big 
enough and good enough oak. Lamination of 


timbers had been under Navy experiment as early 
as 1923. Water-resistant (not waterproof) glues 
then available were used with fair satisfaction on 





surfaces with such exposures as spars, as long as 
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the glue was well protected from moisture by spar 
varnish or other waterproof external coating. Under- 
water parts, or parts only partly submerged, sooner 
or later lost their protective coating and failed at 
the glue line. The majority of the early resin glues 
which worked well in veneer lamination for wet 
exposures were impractical for timber lamination 


because they required high temperatures and pres- | ° 


sures for setting. Early in 1941, the United States 
Bureau of Ships built up the keels and frames for 
two 50-ft. boats from white oak laminated with a 
supposedly waterproof resin glue that could be set 
at 80 deg. F. After six months in the water, the 
boats showed delamination. By the joint efforts of 
the Navy and the United States Department of 
Agriculture's Forest Products Laboratory at Madi- 
son, Wisconsin, a so-called low-temperature (200 
deg. F.) phenol glue with alkali accelerator was 
produced which seemed to possess the requisite 
qualities when set at this temperature. At this point, 
the Office of Production Research and Development 
of the War Production Board became interested in 
lamination for such uses as truck bodies for the 
United States Army. The War Production Board 
made available an appropriation for extending and 
continuing the research at the Forest Products 
Laboratory and also for establishing two pilot 
plants, the first plant being assigned to work on 
oak and the second on . 


practically 100 

properly made 

parts. The process 

progress that top-quality laminated white oak 
now acceptable to the Navy where solid white oak 
timbers are specified. It is possible to build lami- 
nated keels or other ship members of practically 
any desired length, width, thickness and shape. 


Trape CaTaLocvEs tn Pusric LrsraRies. 


In some of the larger towns of the country, a 
commercial library is maintained as part of the 
public-library service, the contents of the com- 
mercial section, or independent commercial library, 
being, as far as possible, related to the requirements 
of the main industries of the district. There may, 
at times, be some difficulty in deciding precisely 
what material the commercial section should con- 
tain. Presumably, Government papers, statistical 
publications and reference books bearing on local 
activities will be included, but it may not be easy 
to decide if text-books which deal with the technical 
aspects of the trades of the town should also be 
included, or should be located in the general library. 
There is one section of technical material, however, 
about which there can be no question ; namely, that 
part of technical literature represented by trade 
catalogues. This matter was dealt with in a paper 
read by Mr. G. K. Wilkie, the chief librarian of the 
Leicester Municipal Libraries, at the conference of 
the Association of Special Libraries and Information 
Bureaux, held in the rooms of the Royal Society on 
December 9 and 10. That the desirability of includ- 
ing trade catalogues in a commercial library is not 
universally admitted was made evident by the 
opening words of Mr. Wilkie’s paper, which was 
entitled “Trade Catalogues in the Commercial 
Library.” He said, “ there is a prejudice in some 
quarters against stocking trade catalogues in public 
libraries because they are the media for advertising 
the commodities of commercial and manufacturing 
firms.” This prejudice indicates an inadequate 
appreciation of the importance of commerce in the 
activities of the country. The latest progress in 
any industry is recorded in its catalogues, house 
journals and the technical Press, and if a library 
deprives itself of the benefit of the first two of 
these it will fail to provide that full assistance to 
local industry which is the reason for its existence. 
It cannot compromise by increasing its stock of 
text-books. Mr. Wilkie said that “‘ text-books are 
out of date in two or three years.” The truth 
of this remark depends on the text-book, but, in 
general terms, in reference to detail design it is 
correct. It is of interest to note that, although 
Leicester is not predominantly an engineering town, 
it is apparently the catalogues of engineering firms 
which have been found most useful. 





LETTER TO THE EDITOR. 


THE FUTURE OF THE MACHINE- 
TOOL INDUSTRY. 


To rae Eprror or ENGINEERING. 


Str,—In your issue of December 1, on page 424, 
ante, you publish the presidential address delivered 
to the Manchester Association of Engineers by 
Mr. H. H. Asbridge. His very interesting and 
valuable information should be read in all quarters 
concerned. In it, he suggests that closer co-opera- 
tion should be established between the machine-tool 
makers and the users, in order to make further 
progress“in design and labour-saving methods. It 
seems to me that bringing the toolmaker into this 
co-operation would be an additional help. 

The address includes one statement which may 
easily be misunderstood, and, as it concerns one 
of the main problems of the cutting process, I 
should like to make some comments. Mr. Asbridge 
states that, in heavy cutting, the gain, if any, 
following the introduction of cemented carbides is 
doubtful. He also states that, as far as rapid metal 
removal by cutting tools is concerned, the limit 
was reached some few years ago. Similar opinions 
seem to prevail in various quarters and it is, there- 
fore, necessary to clarify these points. 

With the introduction of cemented carbides, 
especially of the steel-cutting grades (between 1928 
and 1931), it was found that this new cutting 
material showed an advantage only when used at 
higher speeds than are usual for high-speed steel 
tools. It was also found that, with cemented carbide 
tools, heavier cuts could be taken. As a result, 
roughing lathes have been re-designed, running at 
higher speed and having more powerful drives than 
before. Mr. Asbridge’s statement with regard to 
rapid metal removal by cutting tools may be true 
to some extent for these roughing lathes, but even 
in this exceptional case the statement is only valid 
if it refers to carbide tools as they were made some 
years ago. Most cutting machine tools are still 
more or less in the stage of development suitable 
only for the use of high-speed steel tools. They 
lack sufficient driving power, and sometimes the 
rigidity necessary, to make it possible for the 
cemented-carbide tool to work under the best condi- 
tions. 

It also seems worth while to consider the develop- 
ment of carbide tools since their introduction. 
During the transitional period, it was a natural 
tendency to use cemented-carbide tools of shapes 
and angles similar to those made of high-speed 
steel. It should be borne in mind that, up to now, 
the opinion has been prevalent that the main advan- 
tage of cemented carbides is their extreme hardness. 
This is one of the reasons why, even now, many 
designers of cemented-carbide tools adhere to tool 
shapes and angles more suitable for high-speed 
steel than for carbides. 

Meanwhile, we have learnt that the hardness is 
only one of the many valuable qualities of cemented 
carbide. Its high compressive strength (three times 
that of steel), its heat resistance, its excellent 
frictional properties, its chemical inactivity, have 
now also to be taken into consideration. The 
carbide-tool industry has found its own way of 
designing tools which make use of all these advan- 
tages. The greatest change has taken place with 
regard to shapes, angles and working conditions. 
With regard to the carbide material, the industries 
did not rest on their laurels either. The cemented 
carbides of to-day are far better than those made a 
few years ago. 

It seems that the connection between the develop- 
ment of any cutting-tool material and the machine 
tool on which the material is used is so natural 
that we may even call it a law. In the complicated 
arrangement of various parts of the machine tool 
and cutting tool, the latter must always remain 
the weakest part. When the cutting tool improves, 
due to the improvement of the cutting material, 
its cutting properties or the form of its application, 
the machine tool must so follow this development 
as to remain in every respect stronger than the 
tool, just as, in the electrical circuit, the fuse is 
the limiting factor and must obviously be smaller 





than the capacity of the conductor. If a higher 
output is required, it is not sufficient to increase 
the size of the fuse; the whole circuit must first 
be adjusted to carry a greater load. We have now 
reached another stage of development where carbide 
tools are ahead of machine tools. It seems that the 
machine-tool industry will have to follow quickly 
and design machines to take into account the 
improved carbide tools and their new way of 
application. 

A lot has been written lately on negative-rake 
milling. It would be more correct to speak of double- 
rake and negative-rake cutting. There is no basic 
difference between planing, turning, boring, milling 
and routing in this respect. What we want to 
achieve with good cutting machine tools and cutting 
tools is: (1) To remove big quantities of materia! 
in the shortest possible time and economically, 
namely with a low power consumption per unit of 
the material removed. (2) Finishing process: to 
achieve surfaces with very small roughness and a 
high dimensional accuracy. (3) Long tool life: to 
reduce to a minimum the work of re-grinding and 
re-setting the cutting tools. The recent develop- 
ments intended to serve all these three conditions 
may be summed up as follows. 

(1) Introduction of cutting with double-rake tools 
(back and. side rake): using tools which greatly 
reduce that part of the power needed for the fric- 
tional work between chip and tool. This also 
reduces the temperature of the tool and, as a result, 
the wear. Tools with negative rake are not entirely 
new. Planing tools were used many years ago with 

ive rakes in order to strengthen the resistance 
of the tool against shock. This, however, was looked 
upon as an emergency measure, the general view 
being that, disregarding the mechanical strength of 
the tool, it cuts better the smaller its wedge angle. 
This theory has now proved to be wrong. If the 
speed we can apply is high enough, a tool with 
negative top rake, 1.e., a wedge angle of more than 
90 deg., will cut even better than a tool with positive 
top rake ; but the proviso is decisive—if the speed 
is not high enough, the tool with negative top rake 
will certainly fail. 

It is a general view that cutting with negative 
rakes means higher power consumption. This is 
true only with the same proviso as made before. If 
the speed is too low, the power consumption per 
unit volume removed is higher than with a tool with 
positive top rake. With increasing speed, however, 
the power consumption of a negative-rake tool 
decreases, whereas the power consumption of a 
positive-rake tool increases. Where the power con- 
sumption for both types of tool is equal, the speed 
is in the same range in which we have to work for 
other reasons as well. 

(2) Finishing cuts. Double and/or negative-rake 
cutting has also proved to produce surfaces which, 
up to now, could only be achieved by grinding or 
by using diamond tools. Provided that the machine 
has the necessary accuracy and rigidity, surfaces 
down to one p» are easy to achieve. It is further 
possible, especially in milling, to carry out roughing 
and finishing cuts with similar results in one process 
only. 

3) Tool life. Double top rakes and negative rakes 
are increasing the tool life very considerably. On 
double-rake tools, the chip flow is so directed that 
the wear on the top of the tool can be reduced to a 
minimum. The cratering which weakens the cutting 
edge is consequently also reduced. The negative- 
take tool makes use of one of the most important 
properties of cemented carbide, namely, the high 
compressive strength. On tools with positive top 
take the wedge of the cutting tool is in tension and, 
in this respect, cemented carbides have less resistance 
than steel. Using negative top rakes, the cemented 
carbide is subjected to a compressive stress and, in 
addition, the forces are acting on a much bigger 
section of resistance. The compressive strength of 
cemented carbide is three times as high as that of 


high-speed steel. 
Yours faithfully. 


Martin Lrrrmann, A.M.I.Mech.E., 
Technical Manager. 
Cutanit, Limited, 
2, Caxton-street, London, 8.W.1. 
December 12, 1944, 














DEc. 22, 1944. 


ENGINEERING. 











PROPERTIES. OF SEALING 
GLASSES. 

Tue familiar electric lam mp exemplifies an im t 
class of apparatus in which glass bulbs or tu 
used as vacuum containers for electrical components 
to which are connected metal leads sealed in the glass. 
Prior to the evacuation process, the leads are 
to form a suitable connection to the bulb, the surround- 
ing glass is heated locally, and while still soft is pinched 
around the leads to which it adheres forming a per- 
manent vacuum-tight seal. An obvious requisite of 
a satisfactory joint of this sort is that stresses set up 
by differential e ion tendencies between the metal 
and the glass not be great enough to fracture the 
glass or to impair the seal, either during the manu- 
facturing process or subsequently during the normal 
functioning of the apparatus. To meet these and 
other exacting requirements, to which reference is 
made later, a deal of thought and experimental 
research have given to the development, on the 
one hand, of alloy or composite metal wires having 
appropriate thermal e ion characteristics in com- 
bination with acceptable electrical and mechanical 

properties ; and on the other, of a range of types of 
glass for use in conjunction with the various com- 
mercially available wires. 

Of the materials suitable for glass-sealed leads the 
best known, and probably the most generally used 
throughout the early development of 


electrical apparatus, is platinum. Its thermal co- 
efficient of linear e about 87 x 10~” perdegreeC., 
is little removed from those of ordinary lead glasses 


containing 20 per cent. to 30 cent. of lead oxide, 
and the plasticity which such glasses exhibit in a 
— Sa n= a softened by heat contributes to 
peyeet oe sealing properties of this combination. 
and molybdenum, having thermal expansion 
cients in the region of 45 x 10-", are also used for 
lead-in wires, but are evidently only suitable for direct 
sealing into glasses of corresponding expansibility. 
Copper, eminently qualified from the standpoints of 
electrical conduuteie, mechanical pro jes and 
adaptability to fabrication, is unfortunately ruled out 
ont malig wine on enevent of, ho hak auipenaian 
coefficient, which up to 200x10-" at relevant 
temperatures. — disparity of expansion 
between copper ona o is partly, though by no means 
entirely, countered by the use of copper coatings on 
wires of steel, whereby the external copper provides 
good electrical conductivity and resistance to corrosion, 
while the steel core allows the development of tensile 
strengths considerably above those attainable with 
hard drawn wire wholly composed of copper or its 
alloys. 
The extending use in electrical and electronic engi- 
neering of hard or heat-resisting glasses having ex- 
pansibility coefficients in the region of 40 x 10-7 has led 
to the development of an interesting group of wire 
materials in which advantage is taken of the s 
effect on thermal expansion of nickel alloyed wi 
iron. The expansibility of the alloy can be varied, 
and to a certain extent controlled, by perhaps the best 
ions of the constituent elements, perhaps the 
wn example being the aenye ened alloy “ Invar” 
in “which extraordinarily low thermal expansion at 
atmospheric temperatures is achieved. Invar is not, 
of course, a glass- material but the same prin- 
ciple is employed in a nickel-iron alloy wire containing 
42 per cent. to 48 per cent. nickel, such as the well- 
known Dumet chin contaies 46 per cent. of nickel. 


Nickel-iron wire does not itself seal readily to the soft | 


glass used in electric lamps and the smaller radio valves, 
so the nickel-iron wire is first copper plated to such a 
thickness that the expansion of the composite wire 
matches that of the glass. This copper sheath is usually 
borated and thus provides an oxide film to which the 
glass adheres readily. ‘This dual metal principle, how- 
ever, has only limited application, since the expansion 
of such a wire is different in the axial and radial direc- 
tions and an upper limit is imposed on the diameter 
that can be sealed into glass. 

In other sealing wires, uncoated, suitable expansivi- 
ties combined with good electrical and mechanical 
properties are achieved by more complex ferrous alloys. 
Thus the proprietary materials ““ Kovar" and “ Fer- 
nico,” which are of similar composition, are alloys of 
iron with approximately 25 per cent. to 30 per cent. 
nickel, 17 per cent. to 20 per cent. cobalt, and 0-6 per 
cent. to 0-8 per cent. manganese. Chrome iron, 
intended as a substitute for the more expensive plati- 
num, to which its thermal ex ion is similar, resembles 
in composition “ Duraloy” which consists of iron 
alloyed with 20 per cent. to 30 per cent. of chromium 
and about 0-5 per cent. each of manganese and 
si 

It can rarely happen that the thermal expansion 
characteristics of a metallic material exactly coincide 
with those of glass, but the development of such alloys 
as have been mentioned above, with known and, to 
some extent, controlled expansivities approximating to 








a the thermal coefficient of linear 
which varies, in different types, from about 
$0 x 10-7 up to 130~x 10-’. 
the physics of glass has 
detail (¢.g., by Winkelmang, & Schott, and Fuglish & 
Turner). It is known, for example, that oxides of 
silicon, boron, magnesium and zinc, included as ingre- 
dients of glass, depress the expansion, while empirical 
laws have been formulated to express the extents to 
which every one per cent. of the oxides of silicon, 
calcium, sodium and magnesium contributes to the 
thermal coefficient of expansion of the glass in which 
these substances are included. It is interesting to 
remark that, within the e range covered, 
the effects of the several different constituents are simply 
additive, each term being equal to the product of the 
- es Oe ee ee eee 
influence of that oxide upon the th: expan- 
“The scientific glass manufacturer's problem *:, 
ever, by no means completely solved by yy the pr odustina 
of a range of glasses of known thermal expausion. 
For one thing, a successful seal depends upon the soften- 
ing characteristics of the and the temperature 
rm over which suitable viscosity is attained for 
pala ee ee ee 
ven more important is the requisite that the 
glass should possess the most perfectly attainable 
andl. suited to the functions of the electrical 
a us to be inclosed within it. Thus, t: cy 
to light or heat or X-radiation, resistance to or 
rapidly temperature, freedom from colour or 
Se ainel elites of which one or more — 
to com wi good sealing properties 
other requisites of fabrication and service performance. 
It is manifestly impracticable for the glass manufac- 
turer to combine the utmost attainable degree of 
fection of every desired ity in every melt of des. 
Indeed, almost every different construction of an elec- 
tronic device or an X-ray tube would, ideally, demand 
a specially adjusted glass, and it therefore becomes 
incumbent on the manufacturer to decide upon, and 
then standardise, a limited range of types of glass which 
shall best fulfil the soquisemnetne of the decteenice and 
other using industries. The sealing and relevant p 
cal properties of these glasses must be carefully stu 
before they can be chosen and used to best advan 


and for such reasons the following iculars of 
range of i lasses normally uced by the well- 
known firm of Messrs. Chance Brothers, Limited, of 


Smethwick, are of importance and not without many 
features of general interest. This firm, after careful 
consideration of existing industrial needs, have reached 
the a _ to attempt to produce an immense 
variety of all possessing ing qualities 
would not oe the interest of their customers. A 
policy of small quantity production of many different 
types would entail increased cost, impaired quality of 
glass and poor repeatability of properties from melt to 
melt. Moreover, the existence of a large variety of 
types would greatly increase the danger of mixing and 
consequent mistakes, both at the users’ establishments 
and at their own. The firm consider that the practical 
and desirable policy is to select the smallest number of 
types that can satisfactorily meet each main group of 
requirements, and then to supply those types in good 
quality and with constant properties. 

Since only a few metals are suitable for sealing into 
glass, Messrs. Chance Brothers have been able to 
develop seven or eight different sealing glasses which 
satisfactorily cover all normal requirements of industry 
at the present time. The six types of which detailed 
—_—— are now published enable the designer to 

ve the choice of tungsten, molybdenum, Kovar 
or Fernico, chrome iron, Copperclad or Dumet, or 
platinum as a lead-in wire conductor, with the con- 
fidence that a sati seal can be achieved with 
one or a combination of the available glasses. Other 
less common lead-in materials can also be used pro- 
vided their properties lie within the characteristic 
qualities of the sealing glasses, The restriction of the 
latter to a reasonable number of types has the important | co 
— advantage of permitting supplies of raw glass 

manufactured in sufficient quantities, and under 
ain baleen conditions, as to ensure that the properties | — 
of every melt of a given type conform very closely 
to the standard properties of that type. In Mevsrs. 
Chance’s organisation the production department and 
control laboratory co-operate closely to achieve this 


This aspect of | indicate the 
Needle nat 2 apelin oath 


Ps hi aa haps needed to 
which Messrs. Chatien: bove venmathe i . The 


of different types is a factor, too often 
" The technical 


radiation of 3650 A wavelength. Even more simply, 
the makers have tried as far as possible to impart to 
each type of glass a distinctive, colour which can 
be discerned by examining the of a piece of glass 
b daylight, and this usually suffices to establish its 


Among the most important data for the maker of 
ratus are the thermal extension characteristics 


metals incorporated in his a 
can decide what intermediate g or glasses it may 
be necessary to in hegubte © aunianian onthe 
glass and a particular metal lead in order to secure a 
successful seal. It is further me ema 
following the procedure formulated 


any gi 

been used. Since, however, this procedure entails a 
lengthy er, of Areeny’ uncertain accuracy, it 
should be Messrs. Chance’s opinion, only as 
representative of the glass type and should’ not’ be 
— on individual melts, since the error in an in- 
ividual determination exceeds the differences which 
occur between well-controlled separate meltings of 
glass. For the user who may wish to ensure that the 
glass supplied is correct to type a much more useful 
Cy wan Okie de 6. nee 
m 10 deg. C. and 100 deg. C., which is therefore 
included among the ‘technical data. This coefficient 
may be quickly determined with sufficient accuracy 
»|to reveal departures from the. standard type. The 
designer who is, nevertheless, concerned with the com- 
putation of residual stresses needs to know Young’s 
modulus for the glass, and values of this constant are 
accordingly stated. The magnitude of residual stresses 
in glassware may, alternatively, be estimated by means 
of a polariscope, for which purpose are quoted values 
of stress optical coefficient, defined as the birefringence 
in wavelengths of sodium light per path-length of 
1 cm. for a stress of 1 kilogramme per square milli- 

metre. 

Knowledge of the appropriate annealing temperature 
range is, of course, essential for the successful fabrica- 
tion of glassware. Some of the sealing-glass literature 

that these limits may be deduced from the 
critical temperatures depicted on the extension-tem- 
perature graph, but Messrs. Chance’s experience has 
eon that such critical points are not well-defined, and 
that their position depends very much on the apparatus 
used to determine the extension curve. While, there- 
fore, the temperature-extension ao are among the 
data published he herewith, the ers recommend that, 
for annealing and working their sealing-glasses, the 
designer should make use of the s = upper and 
lower annealing temperatures which are defined, 
respectively, as the temperatures at which the logarithm 
of the viscosity of the glass has the values 12 and 13. 
For practical purposes, and for normal annealing 
schedules, the upper annealing temperature is the 
highest at which a glass article can be annealed without 
distortion ; while the other is the lowest at which the 
removal of stresses set. up during fabrication is assured. 
When an article incorporates several different glasses 
the ss becomes complicated and calls for careful 
— the several annealing temperatures 
inv ormity with the generally yp en 
definition, the softening temperature, quoted 


* Hull and Burger, Physics, vol. 5, page 384 (Decem- 
ber, 1934); Poritsky, Physics, vol. 5, page 406 (Decem- 
ber, 1934); Hull, Burger and Navias, J. App. Phys.. 








vol. 12, No. 9, page 698 (September, 1941). 
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with the annealing temperatures, is that at which the 
viscosity of the glass equals 7-6. The difference | general 
between the “ * and “ upper annealing " tem- 
peratures provides some measure of the working range 
of the glass. 

The thermal endurance value of a glass permits an 
estimate of the resistance of an article made of that 
glass to rapid ch of temperature or to thermal 
shock likely to be encountered under working con- 
ditions. Figures are given for each of the two standard 

thods of ing thermal d 
the Standards Committee of the Society of Glass Tech- 
no! * The “beaker” method gives the mean 
sudden temperature drop necessary to cause fracture in 
beakers of standard size and shape, made of glass 1 mm. 
thick. The beaker may be charged with — wax, 
heated to a measured temperature, and into 
water at 20 deg. C. In the “ rod” meth rical 
rods, 5 mm. diameter and 30 mm. long, are heated in a 
vertical furnace and dropped into cold water, the mean 
sudden fall of temperature necessary to cause fracture 
being taken as a measure of the thermal endurance. 

In order to present the technical data in a compact 
form suitable for easy compari the compositions of 
the six glasses are presented in Table I, all the thermal 
extension graphs are plotted in the accompanying dia- 
gram, and all other coefficients which lend themselves 
readily to tabulation are collected in Table II. The 
remaining particulars are concerned with the sort of 








the a recommend the GH1-GS1 combination for 
they are prepared to supply GS1 
in hows bulbs an shapes for ~~ < 
ments. GSI glass, they state, is in day-to-da 
tion, but on a smaller scale than GH1, cad tie weal 
is therefore hardly so high as that of GH. 
ficulty should be experienced in ing tungsten wires 
of any diameter into GSi, and when this glass is used 
as an intermediary between tungsten and GHI it 
suffices to bead the wires with GS1 and then make the 
seal directly to a GHI pinch. For more complex 
ts the formation of the whole flange or 
ch of GS1 is recommended. For sealing molyb- 
um, Kovar or Fernico, GS] may usefully form one 
intermediary between the wire and a > hard bulb of GH1. 
The variation in manufacture is such that the linear 
expansion coefficient of two-thirds of the supply lies 
between 38-0 x 10-" and 39-4 x 10-’. The glass is 
brown in colour and shows only a faint orange 
uorescence. 

GS3, available in the form of rod, tube and bulb, is 
of rather unusual composition, requiring special manu- 
facturing conditions. It is designed to match the 
expansion characteristics of Kovar or Fernico over 
the range from room temperature to the annealing 
region. It has a somewhat greater thermal expansion 
coefficient than certain American glasses that have been 
developed with the same object, but this makes GS3 
a closer match than the American glass for the Fernico 
alloy now being produced in this country. At the 





applications for which every glass is normally intended 
or especially appropriate ; the metals to which success- 
ful seals can be made; and items of general informa- | 
tion. They are given below for these sealing glasses each 
identified by Messrs. Chance's type letters and number. | 
GH1, known also by the trade name “ Hysil,” is a 
borosilicate glass of the lowest thermal expansion 
possible in commercial manufacture. It is intended for | 
general use as the bulb glass when tungsten, molyb- | 
denum, Kovar or Fernico is used as the lead-in wire, | 
and is specially suitable when exacting de-gassing is 
demanded, or where the finished product is roquired | 
to have the highest possible thermal endurance. The 
chemical stability is high and the electrical properties 
very stable. Since GH contains no antimony, arsenic 
or lead, it is exceptionally trouble-free in lamp-working. 
Tungsten wires up to 1 mm. diameter, can, with care, 
be sealed directly to this glass, but for larger sizes of 
wire, or complex arrangements, or for quantity produc- 
tion, sealing GS1 should be used as an inter- 
mediary. Molybdenum does not seal directly to GH1, 
end GS4, either alone or along with GS1, should be used | 
intermediately. Similarly, with Kovar or Fernico, two | 
or three intermediates are needed according to the com- | 
plexity of the seal, a suitable range being GS3, GS4 and | 
GS1. The variation in manufacture of the glass is| 
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Kovar or Fernico into GH1. Neither of these alloys 
can be satisfactorily sealed directly to GS4, but moly) 
denum can. 

GW1 is a soda-lime glass intended for general use in 
the fabrication of soft bulbs and for applications which 
igh chemical stability and surface 
durability. As a bulb glass, when exacting degassiny 
is required, it is superior to a lead glass on account of 
its somewhat higher softening temperature. Chrome 
iron can be directly sealed to GW1 glass, but it is usua! 
to employ the lead glass, GW2, as an intermediary. 
Dumet or p mee S will also seal directly to GW}, 
though in these cases also GW2 is recommended as an 
intermediary, and the maximum diameter of Copper 
clad that can be successfully sealed is limited on account 
of the difference between the axial and transvers 
thermal expansions of the wire. Platinum wires o/ 
reasonable diameter can be sealed directly to GW1, 
the linear expansion coefficient of two-thirds of this 
glass being within the range 86-4 x 10-’ to 87-6 x 10-’ 

GW2, containing 26 cent. lead oxide, is made 
specially as a sealing pad for Copperclad nickel iron 
wire, for which purpose it may be used for the whole 
fabrication or serve as an intermediary in the seal 
between the oopper-coated wire and a GW1 bulb, 
albeit subject to the limitations imposed by the differ- 
ential axial and diametral thermal expansion co- 
efficients of such wires. Alternatively, chrome iron 
and platinum give satisfactory seals direct to GW2 
This glass is almost completely colourless, showing 
only a very faint yellow-green tint by daylight ; but 
ander ultra-violet radiation thin sections fluoresce 
bright blue, while thicker sections exhibit a green- 
blue fluorescence. Although manufactured on a 
relatively small scale, GW2 glass is claimed to be of 
high quality and to have very satisfactory lamp 
working properties. 

A concluding remark should be made regarding the 
conspicuous absence from Messre. Chance’s technical 
data of any electrical properties (with the sole excep- 
tion of the dielectric constant quoted for GH1). In 
this connection the makers state that the require 








ments of glassware differ profoundly acoording to the 


| use to which the glass is to be put, and that con- 
| sequently they do not feel that the stage has yet been 


reached when it is possible to specify what properties 
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such that two-thirds of the supply has a thermal 
coefficient of linear expansion between 33-0 x 10-7 
and 34-2 x 10-". The glass has a pale yellow-green 
tint in daylight but shows no fluorescence under ultra- 
violet radiation. Its dielectric constant is 4-8, mea- 
sured at 20 deg. C. by the use of sinusoidal alternating 
current at 1,000 cycles per second. 

Chance GS1, known also by the trade name “ Intasil,” 
is a carefully-adjusted tungsten-sealing glass, its pri- 
mary use being as an intermediary between tungsten 
and GH1, though it is possible to use GS1 throughout 
when the utmost thermal endurance properties are not 
demanded of the finished article. On account of war- 
time restrictions on the production and supply of GS1, 





* Of. Jl. Soc. Glass Tech. Trans. vol. 14, page 191 (1930) 
and Proc., vol. 26, page 60 (1942). 





Kovar or Fernico alloys produced in America and 
these wires, w of British or American manu- 
facture, can be sealed to GS3 glass in almost any size, 
shape or form. Where the degassing or thermal 
endurance requirements of the finished article are 
not of the most exacting nature, the glassware can be 
fabricated of GS3 throughout. In other cases a bulb | co 
of GH1 may be used and GS4 and GSI adopted as 
intermediaries between the GS3 and the GH1 glasses. 
GS3 shows a pale green colour in daylight and a bright 
green fluorescence in ultra-violet light. 
A ically colourless glass exhibiting no fi 


| should be measured in order to desoribe the electrical 


| behaviour of glass. Messrs. Chance Brothers are, 
| however, endeavouring to collect data and are at all 


| times willing to answer inquiries regarding their pro- 


ducts. On the other hand, they acknowledge the help 
and co-operation of users of their glasses whose views 
lead the firm to believe that the compromises reached 
in standardising their present range of sealing glasses 
are the best possible. 





Fox STAINLeEss AND Heat-Resistine Sreets.—The 
United Steel Companies, Limited, 17, Westbourne-road. 
Sheffield, 10, have sent us a new and revised edition of 
their catalogue dealing with “Silver Fox” stainless 
steels and a new catalogue dealing with “ Red Fox" 
heat-resisting steels, both of which materials are pro- 
duced by Mesers. Samuel Fox and Company, Limited. 
Sheffield. Each publication contains a number of concise 
tables which will guide users in the selection of a suitable 
material to meet their particular requirement. Methods 
of working, machining, and welding are given. 


MODEL ENGINEERING TRADE A&SsOCIATION.— Most of 
the principal manufacturers and retailers of scale equip- 
ment for model railways, ships and other machines and 
structures have united to form the Model Engineering 
Trade Association. The chief objects of the Association 
will be to improve the quality of the goods manufac- 
tured, to produce all goods to agreed standards and to 
widen the range of modelling equipment and materials. 
The Association will be managed by a committee repre- 
senting the principal firms in the trade, the first President 
being Mr. George Dow, who is Press Relations Officer of 
the London and North Eastern Railway. Mr. R. J. Ray- 
mond is chairman and Mr. G. H. Lake, secretary. 


THe GAUGE AND Toot MAKERS’ AssOcIATION.—The 
report of the chairman (Mr. F. W. Halliwell, M.I.Mech.E.) 
to the annual general meeting of the Gauge and Tool 
Makers’ Association, held in London on December 14, 
1944, shows that the membership has increased from 
75 to 130 since September, 1943. The Council have 

co-operated with the Machine Tool Trades Association 
and the National Federation of Engineers’ Tool Manu- 
facturers in forming a Joint Research Committee of the 
three bodies, with a view to providing adequate research 
facilities for the industry. The Export Committee have 

lted the Trade Counsellors and Commercial Attachés 





cence, known as Chance GS4, was devel especially 
for sealing to molybdenum. The present demand 

small, it is stocked only as rod and tubing, with the idea 
that GH1 should be used as the bulb glass while GS4 
serves as an intermediary, along with GSI, for sealing 





of various Empire and foreign Governments, to ascertain 
the post-war requirements of their respective territories 
and how these can best be met. The address of the 
A is Stanbrook House, Old Bond-street, Lon- 
don, W.1, and the secretary is Mr. Gilbert T. Beach. 
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LABOUR NOTES. 


Tur Joint National Negotiating Committee for the 
coal-mining industry met in London last week to 
consider the proposals put forward by the Mining 
Association for discussion as a method of improving 
the output of coal. An official statement, issued after 
the meeting, was to the effect that, after a discussion, 
it was agreed to appoint a small joint sub-committee 
to go closely into the e causes of the fall in output. The 
sub-committee will keep in contact with the Minister 
of Fuel and Power, and report as quickly as possible. 


Addressing a meeting of London Liberals last week, 
Sir Andrew McFadyean, treasurer of the party, de- 
fined industrial efficiency as the ability to produce a 
high output per man-hour at a eommpeliive price. 
We often complained, he said, that we could not com- 
pete with the low wages of Japan; but why could 
we not compete with the American motor-car industry 
in which wages were exceptionally high? In his 
opinion, high wages would not only increase the con- 
sumption power of the masses ; 
to be a powerful incentive to the manufacturer to 
install modern machinery in order to cut down labour 
costs. The importance of that was brought home, 
Sir Andrew claimed, by the recent comparison between 
the American and British cotton industries. 


A test case concerning the right of employers in the 
engineering industry to suspend workmen without 
pay for a specific reason was heard by Mr. Justice 
Singleton in the King’s Bench recently. For three 
days in January last year, Messrs. The English Electric 
Company, Limited, ‘suspended an engineer, Stanley 
Robert Maryhall, of Stoke-on-Trent, for careless work- 
manship. Maryhall’s appeal to the local Appeal 
Board against the suspension failed, and in the action 
before Mr. Justice Singleton he claimed a declaration 
that there was no term in his contract by which his 
employers had the right to suspend him. 


Mr. Justice Singleton found that there was a well- 
established and well-recognised practice at these works 
by which workmen were suspended for breaches of 
discipline, disobedience of orders, and offences against 
good conduct, including negligence in the performance 
of work and carelessness in carrying it out. It was 
recognised as a form of punishment between a repri- 
mand and dismissal. Defendants had called a for- 
midable body of witnesses to show that the practice 
prevailed in many of the best-known and largest 
engineering works in most parts of the county. The 
practice was widespread and applied to a large pro- 
portion of the industry, but it had not been proved 
to be a custom of the industry throughout England. 
He thought the custom extended throughout Stafford- 
shire. Judgment was accordingly entered for de- 
fendants with costs. 


At Thursday's sitting of last week’s Labour Party 
Conference, Mr. Shinwell, M.P., moved an executive 
resolution on full employment and economic controls 
to supplement an earlier and detailed report. The 
resolution reaffirmed the conviction that full employ- 
ment could ohly be obtained within a planned economy, 
through the maintenance and adaptation of appropriate 
economic controls; the transfer to the State of the 
power to direct the policy of the main industries, 
services and financial institutions—in particular to 
control the Bank of England and the lending policy 
of the joint stock banks—and to set up a national 
investment board. There must also be control over 
the location of industry as well as Dominion and inter- 
national exchange and trading agreements. 





Mr. Ian Mikardo (Reading) proposed, as an addition 
to the resolution, that the General Election programme 
should include the transfer to public ownership of the 
land, large-scale building, heavy industry, and all forms 
of banking, transport, fuel and power, and that there 
should be appropriate legislation to ensure that the 
national assets, services and industries were demo- 
cratically controlled with representation of the work- 


people engaged and of consumers. 





An addendum to the executive resolution was 
accepted, declaring that the continuation of Govern- 
ment control with regard to finance, raw materials and 
prices, and the safeguarding of Labour conditions, was 
essential in the post-war period, and urging that vital 
services, with particular reference to those industries 
engaged in the manufacture of armaments, should be 
brought under public ownership and control. On 
behalf of the executive, Mr. Noel Baker, M.P., 


asked Mr. Mikardo not to press his amendment to a 


they would also prove | gay 


to do so. The amendment was, therefore, voted on 
and carried by the conference as were also the executive’s 
report and resolution. 


How little the British Labour Party aims differ 
from those of the Communist Party of Great Britain 
is evident when the two programmes are compa 
In the pamphlet on “ The Future of Ship Building,” 
issued recently by the Scottish Committee of the 
Communist Party, the authors say that the Govern- 
ment should take over the ownership of certain of the 
main industries in which ‘monopoly control has 
proved especially restrictive or inefficient.’ The 
‘Government,” the writers continue, “‘ must own the 
Bank of England, and must control investment by 
means of a National Investment Board which would 
work very closely with control boards in the various 
industries. The National Board would have power to 
license or veto new issues of shares, direct and control 
new issues by the banks, and advise on the making of 
Government loans,” 





“The Government must,”’ the pamphlet goes on to 
y, ‘have full power to decide where new factories, 
shipyards, etc., are to be set up. Prices, costs, profits 
production methods in the main industries must 
be brought under general Government supervision, so 
that the best -use is made of labour and materials. 
Agreement between firms to keep up prices or restrict 
output must be made illegal. Trade unions, employers, 
and technicians should be represented on the boards 
controlling the various industries, but the paid staff 
of each control must consist of independent Govern- 
ment servants. Civil servants should be given special 
training in particular industries, and workers and 
technicians trained for administrative positions.” 


The following suggestions are offered by the authors 
for the consideration of the unions: ‘‘(1) Formal 
recognition of the stewards committees in the yards by 
the Confederation of Shipbuilding and Engineering 
Unions and regular monthly meetings of all shop 
stewards in each district to discuss general questions 
and make recommendations to the Confederation ; 
(2) representation of technical and clerical workers in 
shop stewards’ committees; (3) strengthening of 
internal life in unions where it is weak, ¢.g., by regular 
branch meetings, annual policy-making conferences, 
and democratic election of officials ; (4) amalgamation 
of unions based on former distinctions between trades 
which have now been brought together by technical 
changes, and provision to bring in sections hitherto 
unorganised, e.g., amalgamation of the Boilermakers, 
Constructional Engineers, and Shipwrights, and the 
bringing in of the rivet-heaters; (5) arnalgamation of 
unions on phical distinctious, e.g., the Scot- 
tish Painters’ Society and the National Painters’ Society.” 





At the end of November the membership of the 
Amalgamated Engineering Union was 911,904—an 
increase of 4,155 compared with the position at the 
end of October. During November, 7,384 members 
were paid sick benefit—an increase of 110—and 13,803 
superannuation benefit—an increase of 19. The number 
who received donation benefit was 365—an increase of 
56—and the total number of unemployed members 
was 1,091—an increase of 56. A Christmas grant of 
20s. will be made to each superannuated member. 





Mr. Tanner reports in the December issue of the 
Amalgamated Engineering Union’s Journal that a 
further meeting to discuss amalgamation was held on 
November I7. Organisational plans, he says, were 
submitted in draft form, and the main Principles 
outlined in these found general acceptance. 
in such an involved matter,” 
somewhat slow, but the degree of agreement reached 
to date is encouraging.” The following unions are 
taking part in the discussions :—Constructional Engi- 
neering Union, Association of Engineering and Ship- 
building Draughtsmen, Electrical Trades Union, Na- 
tional Union of Foundry workers, United Pattern- 
makers’ Association, National Union of Scalemakers, 
and Scottish Brass Turners, Fitters, Finishers and 
Instrument Makers’ Association. 





Commenting u the recent strike of dockers at 
Cardiff and Bristol, the Transport and General Workers’ 
Union says :—‘‘ It has been stated that much of the 
difficulty . . . arises from the fact that the temporary 
labour recruited for the emergency is not fully familiar 
with the negotiating machinery of the industry. We 
appeal, therefore, to the older dockers who have a 
stake in the ports, and who have been giving such 
magnificent service to the country during the war to 
keep control of the position, and to ensure that our 
contribution to the war effort is maintained. Only 


he adds, “‘ is bound to be 


PISTON-RING AND CYLINDER WEAR 
IN AUTOMOBILE-TYPE ENGINES.* 


By P. V. Lamanque. 


Txxz matter presented in this report has been sum- 
. | marised from the large volume of information available 
in technical publications, and while no new facts or 
Cee a ee a Se Se erie renee 
will have been served by concentrating 
which, readily available, is normally sopenten 
scattered. 1939, pm pypee of information, submitted 
by manufacturers and operators, Williams gave a survey 
of the average rates of cylinder wear experienced at 
that time in this country. For petrol engines, the 
average figures ranged from 1,500 miles to 10,000 miles 
per 0-001 Finch diametral wear of the 
case of private cars, and from 1,120 miles to 8,000 miles 
per 0-001 inch wear on commercial vehicles. As 
regards cc ition engines, the impression 
gained was that cylinder and ring wear was usually 
highest in engines of the indirect-injection type. As 

regards American private cars, Taub has claimed wear 
figures of 12,000 miles per 0-001 in. in petrol engines. 
He has also stated that it is now possible to provide 
petrol engines for small cars with cylinder bores good 
for 50,000 miles to 60,000 miles, although it would still 
be necessary to replace the rings twice during this 





period. 
BE ganas and pers, have pointed out that it is 
only occasionally that inadequate lubrication is due to 


insufficient lubricant. More often it is due to abrasives 
which span the oil film, to blow-by which destroys the 
lubricant, to diluent or to local high-temperature 
areas which reduce the viscosity of the oil, or to rough 
surfaces or regions of high unit re which break 
through the oil film. The general contour of the worn 
math petted al tin sie oes tee ae 
most position of the top piston ring, tapering 

rapidly at first, then more gradually tee degen, Snead 
is reached at about mid-stroke, after which it remains 
nearly constant until the end of the piston-ring travel 
where it usually increases very slightly. Below the 
piston-ring travel, the wear is almost negligible. A 
typical contour of a worn cylinder bore is shown in 

ig. 1, on page 498. 

It was Ricardo who first pointed out that the wear 
observed could not be reconciled with abrasion as the 
only, or even the major, factor. Some support for 

view was obtained from experience with high- 
ressure air compressors used for blast-air injection in 

l engines, the cylinder wear in this case bei 
much less than that occurring in the combustion 
cylinders despite the higher pressure conditions. It 


is now that there are three main factors 
contributing to cylinder wear—scu corrosion and 
abrasion ir relative importance still being a matter 


for controversy. 

Scuffing is a frictional form of failure which shows 
up as a localised welding together of two surfaces in 
contact. When these welded areas are torn apart, 
metal is removed from one of the surfaces. Scuffing 
obviously implies boundary conditions of lubrication, 
but other factors also enter into consideration. Corro- 
sion is the destruction of the metal surface by chemical 
action in contrast with scuffing, in which the metal 
surface is destroyed by mechanical means. Abrasion 
is regarded as the type of wear resulting from the 
scratching action of grit between two rubbing surfaces. 
This type of wear is a form of lapping and the amount 
of metal removed is dependent on the relative hard- 
nesses of the surfaces. 

Insufficient lubrication is mainly ible for 


metallic 

ally clean surfaces are essential for promoting scuffing 
of rubbing surfaces. The of an adherent 
film, even of adsorbed gases, over the surfaces will 
decrease the tendency to scuff. It is difficult 
visualise conditions severe enough in an engine 
ee ey eee eee 
cylinder bores by mere rubbing, this 
has, in fact, been revealed in laboratory friction tests 
where it was found that the presence of grit was neces- 
sary to obtain results comparable with those observed 
in service. Thus, it would appear that the agency for 
producing the conditions favourable to scuffing is 
provided by the scraping action of the grit, and this 
seems appropriate in view of the inevitablep resence 





* Report of the Automobile Research Committee of 











vote, but the latter stated that he had no authority 


by so doing will final victory be assured.” 


the Institution of Automobile Engineers. Abridged. 
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service 

Scuffing ocours much more easily as the temperature 
of the surfaces is increased and tests have shown that, 
when rubbed against itself, the scuffing resistance of 
cast iron is practically halved when the temperature 
is increased from 300 deg. to 450 deg. F. On the other 
hand, cast iron generally shows good scuffing resist- 
ance as compared with other metals even when run 
against itself, the graphite serving to form a film over 
the mating surfaces which reduces any tendency to 
souff. 

In the lubrication of the piston and piston rings, the 
conditions range from full-fluid lubrication to boundary 
lubrication during each stroke, the indications ss 
that partial film fabrication predominates for most 
the time. This is undoubtedly true at or near the dead 
centres, due to the low piston velocity. From the 
point of view of scuffing, the worst conditions are at the 
top dead centre, owing to the high temperatures and 
pressures prevailing on the expansion@troke. These 
adverse conditions probably continue for a little way 
down the stroke, since the pressure behind the rings 
is still building up as the piston descends, and some 
distance must be travelled before the velocity is suffi- 
cient for the tings to ride on an oil film. Experience 
shows that excessive blow-by generally results in 
scuffing of the piston rings and cylinder wall. The 
blow-by gases, consisting as they do of air containing 
partial products of combustion, tend to burn off the 
oil film, and since they ie the downward 
of the rings, establish ideal conditions for scu as 
well as increasing the heat flow to the cylinder and 


The production of water vapour is unavoidable in 
the combustion and is the basic cause of 
corrosion (the combustion of 1 Ib. of petrol results in 
the production of about 1 Ib. of water vapour). Moisture 
is deposited when moisture-bearing gases are cooled 
below their dew point, and serious corrosion of metallic 
surfaces can take place when the relative humidity is 
still well below 100 per cent. In some tests on a 
single-cylinder petrol engine no deposition took place 
above a jacket temperature of 110 deg. F. Check 
tests with a richer fuel-air mixture gave, in all cases, 
an increased rate of deposition as compared with the 
lean mixture. 

The presence of sulphur in the petrol constitutes 
another potential source of corrosion, altho in 
pre-war commercial petrols the sulphur content was 
held rigidly to a maximum of 0-1 per cent., as deter- 
mined by the A.S.T.M. procedure. Some of the new 
refining methods give even lower sulphur contents of 
0-03 per cent. to 0-01 per cent., depending on the 
crude. The sulphur in fuels for compression-ignition 
engines is normally higher than that in petrols, usually 
varying between 0-2 per cent. and 2-0 per cent. Thus, 
the corrosive effects from this source tend to be greater 


than in petrol engines and it is generally recognised | 


“that, with a sulphur content above 1 per cent., wear is 


of dust and other suspended matter in the oil under | 
N 


excessive oi! consumption can be considered as indi- 
cative of the presence of a thick oil film on the cylinder 
walls, then a thick oil film is not desirable from a wear 
consideration because excessive wear is often accom- 

ied by excessive oil consumption. On the other 

d, experience shows that a well-controlled oil 
consumption is one of the most important factors in 
the quest for low wear. There is every justification, 
therefore, for considering the two problems , 
and an endeavour in this direction will be made in the 
following notes. 

Observations made on large stationary oil engines 
indicated that a close relationship existed between liner 
wear and the running period between starts, as shown 
in Fig. 2, opposite, taken from a paper by A. G. Yeates. 
From these results it was deduced that, in a typical 
eight-hour run, two-thirds of the wear appeared to be 
due to starting and only one-third due to running. Road 
tests on a group of cars extending over 100,000 miles, 
in which the number of starts was reduced to a mini- 
mum, gave the extraordinarily low wear of 0-001 in. 
per 140,000 miles. Common to all cold starts 
is the low cylinder wall temperature. That corrosion 
is the major factor affecting cylinder and ring wear 
under cold-running conditions has been confirmed by : 
firstly, the etched, stained or pitted appearance of the 
cylinder wall and piston rings of engines which have 
been run at low cylinder wall temperatures ; secondly, 


Fig. 1. 





| 
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| 
the presence of relatively large quantities of water in 
the lubricating oil under such conditions ; thirdly, the 
fact that a sudden increase in cylinder wear occurs 
when the cylinder wall temperature approximates to 
the calculated dew point or condensation temperature 
| of the products of combustion at the pressures existing 








greater, other conditions being the same. | during the combustion cycle; and fourthly, the con- 
Abrasive wear between surfaces is probably the most | siderable reduction in wear at low operating tempera- 
common form of wear and, like scuffing and corrosion, | tures resulting from the use of corrosion-resistant 
can only take place under conditions of boundary or | materials for the cylinder and piston rings. 
partial film lubrication. The mechanism of this type| The wear of air-cooled aero-engine cylinder barrels 
of wear probably occurs in two stages : firstly, a wearing | has not in the t been a serious problem, and, in 
down or breaking off of the surface peaks to produce | view of the fact that on this type of engine the warming- 
sufficient area to carry the load; and, secondly, the| up period is very short and very nde cention indeed 
seratching of at least one of the surfaces by hard/is done when the cylinders are not at their normal 
particles. With cast iron, it appears that the first | operating temperatures, this general experience appears 
stage does not persist for long, the hard consti-|to confirm the corrosion theory for part, at least, of 
tuents of the material quickly dulling over the surface | the cylinder wear observed in petrol engines. 
irregularities. This icular stage may be taken as | 
the cause of the high initial wear which occurs when | mentary forms of wear which it induces and which are 
new surfaces are run together. With regard to the| undoubtedly the main agencies in the removal of the 
second stage, wear generally results from abrasives | metal from the cylinder and piston-ring surfaces. This 
embedded in the metal and, in this connection, cast iron | aspect of so-called corrosive wear was demonstrated in 
is outstanding in its ability to retain abrasives in the | tests on petrol engines at jacket temperatures of about 
graphite flakes. This peculiarity of cast iron explains | 50 deg. C., where it was found that the condensed water 
its wide use as a lapping medium. vapour caused rapid sludging of the lubricating oil 
The mechanism of abrasive wear only alters in degree accompanied by scuffing of the piston and rings, 
with the hardness of the surfaces. With soft materials, | while the large quantities of detritus produced resulted 
or hard materials with soft spots, the abrasive is | in extrentely rapid abrasion of the cylinder and piston 
embedded almost completely into the surfaces and a/ rings. Under these conditions the rate of cylinder 
lapping action takes place: With hard materials, the | wear (0-003 in. per 1,000 miles) was approximately 
abrasive particles are only embedded sufficiently to | eight times that observed in similar tests at 100 deg. C. 
hold them in position and the rubbing surfaces then| An analysis of the sludge revealed an ash content of 
acquire a scored appearance. The abrasives usually | 13-5 per cent., of which over 47 per cent. was iron 
encountered in practice include metal particles, metal | oxide. Thus, under cold-running conditions corrosion 
oxides, dust, carbon and the sludge which forms in the | merely serves to initiate abrasive wear which is cumu- 
engine oil. As far as conditions in an engine are con- | lative in effect due to the scraping action of the piston 
cerned, the indications are that, under service condi-| rings. This action continually removes detritus and 
tions, air-borne grit is probably the most effective | any protective film of oxide formed in the corrosion 
abrasive encountered, due largely to the fact that it | process and fresh surfaces are exposed to perpetuate 
is fed practically continuously to the rubbing surfaces, | the cycle. Wear is further accelerated by scuffing 
and to the potentially high rate at which it can be| between the rings and cylinder wall following deteriora- 
renewed. | tion of the lubricant through sludging brought about 
Oil consumption is probably the most sensitive | by the presence of condensed water vapour. Provided 


criterion of cylinder and ring wear, and, from this | the warming-up is sufficiently rapid, delayed lubrica- 
point of view, the two 
It has been stated, wit 


roblems are closely related.| tion and strangling of the carburettor does not 
4 some justification, that if! accelerate wear. With delayed warming-up, however, 





The real importance of corrosion lies in the comple- | 
|Ting grooves. There is evidence to show that, under 





wear increases rapidly with load, particularly in the 
et of scanty lubrication. The general effect of 
oad on wear under these conditions is indicated in 
Fig. 3, on the Opposite page, which shows the rapid 
increase in wear with b.m.e.p. 

In connection with wear at high cylinder-walj 
temperatures, Fig. 4, which represents the results of 
systematic laboratory tests on petrol engines, shows 

t, above the condensation temperature of the pro. 
ducts of combustion, which for the conditions of these 
tests appeared to be about 90 deg. C., cylinder wall 
temperature has no significant effect on wear. The 
— temperature limit given in Fig. 4 is probably 
higher than that normally encountered in automobile 
practice apart, of course, from local hot spots, but 
experience tends to confirm the almost complete 
absence of any effects of high operating temperatures 
on wear. It has been found in practice that tempera. 
tures up to 400 deg. F. (205 deg. C.) do not affect 
wear, although they may lead to dangerous thinning of 
the lubricant, to oxidation of the lubricant and of the 
wearing surfaces, and to possible tempering of ver) 
hard materials. 

That abrasion is probably the major factor in cylinde: 
bore wear at high temperatures was demonstrated in 
motoring tests on a new engine the compression ratio 
of which had been increased to give the same maximum 
pressure as that obtained under power and the cylinder- 
wall temperature artificially raised to reproduce the 
same conditions. Comparison of the results obtained 
in the motoring and in the power tests showed that 
there was an appreciable difference in the wear ocourring 
under the two conditions, the actual rates of wear for 
the motoring and the power runs being 0-00010 in. 
and 0-00023 in. per 1,000 miles, respectively, for the 
piston rings, while the corresponding rates of cylinder 
wear were 0-000020 in. and 0-000065 in. per 1,000 


| miles. Similar tests on another engine using narrower 


rings, however, gave much better agreement between 


| the wear observed under the two conditions, and it 


| 





| 


| 








| would appear that, while not accounting for all the 


wear taking place, abrasion is responsible for quite a 
significant part. 

Experiments were carried out on a vehicle on which 
the intake air was drawn through a tube held close 
to the ground behind one of the front wheels. Under 
these conditions, wear increased by 50 times to 100 
times that normally obtained with an air cleaner in use, 
although the general characteristics of wear were the 
same as in normal operation, namely, maximum wear 
occurred near the topmost position of the top piston 
ring, while the wear of this ring and of the oil scraper 
ring was greater than that of the other rings. It was 
concluded from the appearance of the worn parts that 
the top piston ring reduced the particle size of a con- 
siderable amount of the abrasive to less than the oil- 
film thickness, with the result that, below the top 
piston ring, very little si of abrasive were present, 
and even carbon on Ay nts lands was unscratched. 
On the other hand, the land above the top piston ring 
was badly marked. The conditions of the test were 
undoubtedly exceptional, but comparison with other 
tests revealed that, despite the use of air cleaners and 
oil filters, a considerable amount of abrasive enters an 
engine or is formed in the combustion chamber, hard 
carbon being particularly effective as an abrasive. 

Cylinder wear in compression-ignition engines is 
closely bound up with the combusion process, and 
conditions which lead to imperfect combustion tend to 
increase cylinder wear. In addition, combustion of 
the fuel can lead to decomposition of the lubricant, the 
products of which accumulate soot from the fuel and 
build up sticky materials on the piston lands and in the 


conditions involving cold-running or frequent starting 
and stopping, corrosion is as important a factor in 
compression-ignition engines as it is in petrol engines. 
There appears to be a scarcity of reliable information 
on the effect of engine load on cylinder wear in com- 
— engines. Some results are available, 
owever, and these show that wear increases with load. 
In view of the fact that temperature conditions in 
normal operation tend to improve with increase in load, 
it must be concluded that the increase in wear was not 
primarily due to the effect of corrosion. There is no 
doubt that abrasion is a contributory factor, but the 
evidence available on this aspect of the subject suggests 
that ring sticking and blow-by are the major factors 
leading to increased wear as the engine load is increased. 
It would also appear that, under continued high-load, 
high-temperature operation, ring sticking decreases in 
importance and ring “ packing,” or building up of carbon 
behind the ring, becomes the most troublesome feature. 
As in the case of petrol engines, cylinder wear in com- 
pression-ignition engines appears to be independent of 
engine speed, provided always that blow-by does not 
become excessive as the piston speed is increased. 
Here again, it is probable that the increase in oil con- 
sumption as engine speed is raised is an important factor 
from the point of view of low wear. 
In the case of petrol engines, experimental evidence 
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RING AND CYLINDER WEAR IN MOTOR-CAR ENGINES. 
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indicates that some relation exists between the rate of 
ring and cylinder wear and the quantity of oil supplied 
to the cylinder bores. This information is summarised 
in Fig. 4, which may be taken to indicate in a qualita- 
tite manner the relation between the effect of oil 
consumption on cylinder wear and the operating 
temperature of the cylinder wall. In the particular 
tests from which these results were obtained, 90 deg. C. 
represented the highest cylinder wall temperature at 
which condensation of the products of combustion 
could be expected, and above this temperature wear 
was largely independent of oil consumption. From 
the point of view of lubrication, therefore, the condi- 
tions prevailing during engine starting at low tempera- 
tures and the initial cold operation are particularly 
susceptible to the quantity of oil supplied to the 
cylinder assembly. It might be inferred from this 
that no lubrication troubles exist at the higher tempera- 
tures, but this is by no means the case, and Fig. 4 
merely serves to show that the factors determining 
the adequacy of the lubrication are fundamentally 
different at high and at low cylinder-wall tempera- 
tures. Some objection might also be raised to the 
consideration of wear on the basis of oil consump- 
tion, but the emphasis here is on the quantity of oil on 
the cylinder walls. 

Under cold conditions there would appear to be some 
advantage in using upper cylinder lubricant to make up 
for the obvious lack of oil, but experimental results are 
not entirely convincing in this respect. A general con- 
clusion from some work in this connection was that the 
reduction in wear resulting from the use of upper 
cylinder lubricant could be obtained, for the same total 
oil consumption, by improving the normal lubrication 
of the engine. In view of the fact that wear is largely 
independent of oil consumption once the engine has 
attained its normal operating temperature, no beneficial 
effects in this direction can be anticipated from the 
small quantity of oil which can be introduced as upper 
cylinder lubricant, and laboratory engine tests bear out 
this contention. Thus, upper cylinder lubricant is only 
likely to be effective when starting from cold and its 
use should, therefore, be limited to such conditions. 
The temporary addition of a large dose of oil to the 
engine intake offers a means of achieving the desired 
results. 

When warming-up from a cold start, the oil may be 
too viscous to be thrown freely on to the cylinder walls, 
and an appreciable time can elapse before normal 
lubrication is restored to the cylinder assembly. The 
ability of the lubricant to"reach the cylinder bores 
quickly is governed by its viscosity, the lower viscosity 
oils showing to advantage in this respect. The time 
interval involved, however, is not always appreciated. 
The actual time for establishing an oil on the 
cylinder walls will depend very much on the efficiency 
of the oil scraper rings, but some relative figures 
obtained in motoring tests on a six-cylinder 1}-litre 
petrol engine give some indication of the magnitude 
of the time factor involved. The engine was motored 


at 1,000 r.p.m. with the cylinder head removed and 
the time was observed for an oil film to form in one of 
the cylinders, the bore, piston and piston rings of 
which had been thoroughly cleaned and dried before 
motoring. The results are shown graphically in Fig. 5 
for three oils to S.A.E. 60, 50 and 10 specifications, 
respectively, and call for no special comment. A feature 
observed in the tests, however, is worth mentioning as 
illustrating the effect of viscosity on oil flow at low 
temperatures. With the higher viscosity oils, a large 
proportion of the time required to establish an oil film 
on the cylinder walls was due to delay in oil di 

from the connecting rod big-end. With the S.A.E. 60 
oil, for instance, of the 200 seconds required to form an 
oil film at —10 deg. C., 120 seconds elapsed before any 
oil was thrown from the big-end. In further tests at 
500 r.p.m., the time required to establish an oil film 
was twice that at 1,000 r.p.m. In this case, however, 
the time interval was not due to any delay in the 
discharge from the big-end, but to the increased time 
required to spread the oil over the cylinder walls. The 
latter observation emphasises the necessity for avoiding 
continuous running at low speeds during the initial 
cold-running of the engine. 

A point of equal interest in connection with the 
formation of an oil film on the cylinder walls at low 
temperatures is the wide variation which can occur in 
the oil distribution to the different cylinders. Such 
variations can easily mask any effect due to change in 
viscosity. This point was well brought out in motoring 
tests at low temperatures on a six-cylinder engine with 
two oils corresponding to S.A.E. 50 and S.A.E. 10 
specifications, respectively. The engine was motored 
at 700 r.p.m. with the cylinder head removed, the 
bores having previously been wiped clean and dry. 
The time for excess oil to appear at the tops of the 
pistons ranged from just over 3 minutes to more than 
30 minutes with the first oil, and from less than 
3 minutes to over 12 minutes with the second oil. 

Again, the time interval can only be considered as 
relative, but the wide variations observed are startling. 
The best cylinder, denoted as the one showing the 
shortest time, and the worst cylinder retain their 
respective characteristics with both oils, but the time 
for the best cylinder shows only a comparatively small 
variation for quite a marked cha in viscosity. 
There are indications that variations of the kind 
mentioned here occur to a greater or less extent in 
most engines, and, therefore, would appear as one 
of the factors contributing to the sometimes inexplicable 
differences in the ne wear encountered among the 
cylinders of the same engine. 

Experimental evidence indicates that the low- 
viscosity oils are less able to withstand cold-running 
or corrosion conditions than are oils of higher viscosity. 
In single-cylinder engine tests at a oylinder wall 
temperature of 60 deg. C. and a b.m.e.p. of 60 Ib. 
per square inch on two oils corresponding to S.A.E. 50 
and 8.A.E. 10 specifications, respectively, there was a 








six- increase in both cylinder and top pistén ring 








wear with the latter oil. In these tests, however, th 
oil was supplied to the cylinder bores with practicall 
no delay after starting, so that the particular a 
of the low viscosity oil as regards ability to reach 
cylinder bore + ay was not exploited. No informa- 
tion is available to indicate to what extent this would 
have affected wear, and it is a matter for conjecture 
whether the lower resistance of low-viscosity oils to 
corrosion conditions may be offset by their more 
prompt arrival on the cylinder walls. 

Single-cylinder —_ tests at cylinder-wall tempera- 
tures of about 125 deg. C. and a b.m.e.p. of 60 Ib. per 
square inch revealed that lowering the viscosity of the 
oil by dilution with kerosene very little effect on 
either cylinder or piston ring wear until the viscosity 
had been reduced to that of an oil-kerosene mixture 
containing 90 per cent. of kerosene; the viscosity of 
the lubricant on the cylinder walls being reduced in 
the ratio of 20: 1 without increasing wear. In further 
tests at cylinder-wall temperatures of 200 deg. C. and 
a b.m.e.p. of 70 lb. per square inch on undiluted oils 
to 8.A.E. 60, 50, 20 and 10 specifications, there appeared 
to be only a slight tendency for wear to be higher 
with the lower viscosity oils, the differences being so 
slight as to come within experimental error. 

possibility that blow-by is affected by the 
viscosity of the lubricant has been considered b 
different investigators. From the information ae 
able, it would appear that viscosity of the lubricant is 
important only when the ring condition is ineffective 
in checking blow-by. In such cases, blow-by can be 
reduced by increasing the viscosity of the lubricant. 

The resistance of the lubricant to changes in its 
physical characteristics with use is also important, 
since such changes affect the formation of engine 
d its which can have a considerable bearing on 
cylinder and ring wear. As far as the cylinder assembly 
is concerned, the outstanding lubrication difficulties 
experienced in vehicle engines relate to ring-sticking 
and varnish formation on pistons, scuffing of the rings 
and cylinder bores and abrasive wear of the rings and 
bores. Experience indicates that these problems are 
much more important in compression-ignition engines 
than in petrol engines. The former are more subject 
to ring-sticking and varnish formation on pistons and 
form greater quantities of sludge than the latter, while 
they are also subject to higher rates of cylinder and 
ring wear. Generally, it is only in heavy-duty lorry 
or "bus engines that similar lubrication difficulties are 
experienced in petrol engines. 

ubricating oil is an organic material which, in the 
presence of air, oxidises fairly rapidly at temperatures 
above 300 deg. F. and decomposes at 650 deg. F. As 
compared with new oils, lubricants removed from the 
sumps of vehicles engines generally show decreases in 
viscosity, flash and fire points, pour point and fre- 
quently specific gravity; also\an accumulation of 
metals, metallic oxides, siliceous matter and frequently 
water. In addition they show an accumulation of 
sludge and carbonaceous matter; also varying in- 
creases in neutralisation, carbon residue and sulphur 
content, with marked darkening in colour and very 
large increases in ease of emulsification with water. 

To determine the possible effects of some of these 
changes in the lubricant on cylinder and ring wear, 
single-cylinder petrol engine tests were carried out on 
samples of used oil. These samples were obtained 
from the sumps of indirect-injection compression- 
ignition engines operated in a city "bus service. Only 
make-up oil had been added to the engine sumps over 

i varying between 4,000 and 12,000. Within 
the limits of experimental error, the tests did not 
indicate any marked increase in wear with increase 
in either carbonaceous matter or ash content. In the 
case of one sample, however, the higher silica content 
resulted in a fourfold increase in cylinder wear and a 
tenfold increase in ring wear as compared with another 
sample which had only half the ash content. 

A question often arises regarding the lubricating 
qualities of reclaimed oil. As a tentative step towards 
the partial solution of this question, some of the used 
oils examined in the foregoing experiments were tested, 
after batch filtration, under similar conditions in 
single-cylinder engines, and their performance as 
regards cylinder wear was compared with that obtained 
with new oil. The filtered samples gave the same 
rates of wear as the new oil. The results, however, 
cannot be considered as conclusive in view of the 
limited scope of the tests. Indeed, experience in other 
directions indicates that the question of reclaimed oil 
is a complicated one depending, among other things, 
on the base and degree of refinement of the original oil. 

Piston-ring sticking is caused primarily by the 
accumulation of sufficient cementitious material in the 
ring clearances to prevent movement of the ring in its 
groove. In the intermediate stages, the ring action 
becomes sluggish and gives rise to increased lubricating 
oil consumption. Any restriction on the free movement 
of a ring impairs its gas-sealing properties, and the 
first symptom of stuck rings is an abnormal amount of 
blow-by passing from the engine breather. Once a 
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ring has become stuck in its groove, sticking of the 
other rings follows rapidly due to the destructive effect 
of the blow-by gases passing between the rings and the 
cylinder walls, and to the interference with the heat 
pres plas Ane Per Pie Atl oy pa Con- 
tinued operation with stuck rings results in and 
scoring of both the piston rings and the ylinder bor 

In the main, the trouble is caused by oxidation of 
the lubricant to unstable products and the decom- 
position of these products into varnish-like materials 
which deposit in the ring clearances, the scraper-ring 
oil holes, and on the rubbing surfaces of the piston. 
Low-temperature ring sticking, or winter sludge as it 
is often called, is a common form of lubrication trouble 
in cold weather operation of engines in which the idling 
time constitutes a high proportion of the total operating 
time. Sludge formation under these conditions is due 
to the emulsification of oi] and condensed water from 
Farce of combustion by carbonaceous matter. 

ile some of the latter is undoubtedly fuel soot from 
incomplete combustion, coked oil and carbon deposits 
formed above the piston and washed down by fuel- 
diluted oil appear to constitute by far the 
portion of the material found in winter sludge. 
is solid material is filtered out in the ring clearances, 
the scraper-ring oil holes and in the grooves behind the 
scraper ring. decomposition of the oil occurs from 
the outside towards the inside of the rings, and in the 
case of scraper rings, the oil holes close only when 
obstructed from behind. It is also probable that the 
trouble is of the self-aggravating type, the obstruction 
of the oil drain holes stopping the washing out of the 
grooves which, in turn, encourages blocking of the oil 
drain holes. from the cylinder head joint, 
particularly of anti- solution, further aggravates 
the condition. Filters are practically useless in i 
with winter sludge, mainly because of their limi 
capacity in root or ga with the amount of water and 
sludge to be . The only solution to the problem 
: to La yar the ey and accumulation of water 
rapid warming-up o ine and adequate ven- 
tilation of the crankcase under light load conditions. 

High-temperature ring sticking, oil ring fouling, and 
varnish formation in engines are cnosly soleed problems 
originating in the oxidation of the oil, mainly in the 
crankcase, followed by decomposition of the oxidation 
products at the high temperature points in the engine. 
The catalytic effect of certain metals in promoti 
oxidation of the lubricating oil in an ine is w 
known, and the more rapid deterioration of the lubricant 
in new or rebuilt engines has been ascribed to the effect 
of the metal particles removed from the rubbing surfaces 
during the running-in process. 

In the case of compression-ignition engines, there is 
evidence that the fuel also contributes to ring sticking. 
Aldehydes and unsaturated acids produced by chilled 
hydroxylation during combustion resinify easily and 
when they reach the ring grooves, either by liquid 
drainage or blow-by, they give rise to ring sticking. 
The production of such deposits from the combustion 
process is largely influenced by the design of the com- 
bustion chamber. There is also some evidence that 
ring sticking can be brought about by contamination 
of the lubricant in the ring grooves by gum-forming 
heavy ends of the fuel, together with asphalt material 
dissolved out of the carbon deposit. The presence of 
heavy ends from the fuel increases the solvent power 
of the lubricant for oxidation products. 

(To be continued.) 





Hypro-ELEctRic PLANT FOR DNIEPROSTROI.—The 
construction of nine water turbines and electric genera- 
tors for the Dnieprostroi plant in the Soviet Union has 
been approved by the United States War Production 
Board on condition that no fixed delivery date will be 
promised and that there will be no interference with the 
production of essential war supplies. According to Steel, 
the new plant will have a combined capacity of 900,000 
h.p. and will require at least four years for completion. 





FUEL Economy IN THE CHEMICAL INDUSTRY.—The 
third discussion of the 1944-45 session on “ Fuel Economy 
in the Chemical Industry,” organised by the Association 
of British Chemical Manufacturers, will be held at 3 p.m., 
on Wednesday, January 10, 1945, in the Reynolds Hall, 
College of Technology, Manchester, and at 2.30 p.m., on 
Wednesday, January 24, in meeting room No. 1, Gas 
Industry House, 1, Grosvenor-place, London, S.W.1. 
The subject to be discussed will be “ Boiler-House Instru- 
ments and Automatic Controls,” and it will be introduced 
by Mr. A. L. Hancock, of Electrofio Meters Company, 
Limited. Non-members of the Association are invited 
to attend, but, not later than the day before the meeting 
concerned, they should signify their intentions to Mr. 
H. W. Vallender, Association of British Chemical Manu- 
facturers, 166, Piccadilly, London, W.1, in the case of 
the London meeting, and to Mr. W.. Murray, The Liver- 
pool Borax Company, Limited, Maxwell House, 6, St. 
Paul’s-square, Liverpool, 3, in the case of the Manchester 
meeting. 
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ELECTRICAL APPARATUS. 

560,884. Voltage Regulator. R. A. Lister and Com- 
pany, Limited, of Dursley, and W. M. Harrison, of Dursley. 
(2 Figs.) November 5, 1942.—This invention concerns 
smal] alternating-current generating plant for domestic 
use, the main object being to provide an automatic 
voltage regulator which is capable of giving close voltage 
control. Use is made of two differently-graded load- 
responsive alternating-current electromagnetic relays 12, 
13, each associated with a different section of the resistor 
14 of the exciter field 15, the relays having windings 16 
connected in series with the load circuit supplied by the 
alternating-current generator 18 through a transformer. 
More than two relays may be used, according to the 
exactness of voltage control desired. Any section of 
the resistor controlled by a relay is preferably ore the 
resistance of which can be varied, as indicated by the 
tapping points 21, to allow of adjustment being carried 
<< 
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out when the generating plant is being or has been 
installed. Each relay has a normally-open contact 23 
which closes when the load reaches a predetermined 
value. The effect of short-circuiting a section (when the 
relay operates) of the resistor 14 is to counteract the 
normal drop in generator voltage due to the application 
of more load. On the load falling below the predeter- 
mined value the relay reopens its contact. In order to 
reduce the number of relays, they may be used in conjunc- 
tion with a load-responsive solenoid 25 the solenoid coil 
being connected in series with the load circuit. The 
solenoid armature 26 is mechanically associated with the 
governor (not shown) of the prime-mover so as to bias the 
governor gear to make up the loss of speed of the prime- 
mover when the load is applied. Thus, an increase of 
load will open further the throttle lever or the fuel- 
pump control rod, as the case may be, depending on the 
type of prime-mover. (Accepted April 25, 1944.) 


STEAM ENGINES, BOILERS, ETC. 

561,069. Water-Tube Boiler. Foster Wheeler, Limited, 
of London, and W. Sampson, of London. (1 Fig.) 
November 20, 1942.—The invention is a water-tube 
boiler of the type having upper and lower drums con- 
nected by water tubes. In such boilers the circulation 
is upwards from a lower drum through some of the 
tubes to an upper drum and downwards from an upper 
drum to a lower drum through one or more other tubes 
which may be heated or unheated. To maintain safe 
working, especially in highly rated boilers having high 
rates of heat liberation in the combustion chamber, 
sufficient water must flow up any riser tube to prevent 
overheating due to the conversion of the water com- 
pletely or nearly completely into steam before the end 
of the tube is reached, and, as the tubes are often of 
diff t diameters and have widely varying rates of 
heat input, there are wide variations in the amount of 
steam formed and therefore in the flow of water required 
at the inlets of the tubes to prevent failure of the tubes 
generating more steam ; for example, those adjacent the 
combustion chamber require a larger flow of water than 
those generating less steam. The pressure head required 
in the lower drum must be sufficient adequately to supply 
the tubes of high heat input and sets up in the tubes a 
lower heat input an excessive flow of water. According 
to the invention means are provided in the drum a to 
control the amount of water flowing from a common 
chamber a! in the drum to either individual riser tubes 
or groups of riser tubes c, c!, c* by forming pockets e’, e*, 














é, e, e®, and e* in the way of individual or groups of 
riser tubes. The chamber a' is connected by a down 
comer d, to the steam and water drum ; the downcome: 
may be regarded as unheated but may be heated, and 
instead of a single downcomer a group of downcomers 
may be provided. The pockets are formed by fitting « 


(s01,000) 


plate member with baffles b'. The member may be held 
in position by direct welding to the drum a or by angle 
brackets welded to the drum. Each pocket communi- 
cates with the common chamber a’ through orifices /, 
the area of the orifices of the several pockets being chosen 
80 that the flow to the several pockets from the chamber a! 
is sufficient to prevent overheating of the tubes con- 
nected to them, but the flow through any pocket does 
not materially exceed that required for this purpose, 





| (Aecepted May 3, 1944.) 


MISCELLANEOUS. 

561,246. Lubrication System for Sleeves. Armstrong 
Siddeley Motors, Limited, of Coventry, and F. A. M, 
Heppner, of Leamington Spa. (3 Figs.) November 5, 
1942.—The invention is a lubrication arrangement for a 
fast-running sleeve which is to rotate on a stationary 
shaft through ball or roller bearings, and it allows for 
the circulation of a large amount of oil without ite 
accumulating and causing damage to the cages of the 
bearings. A longitudinally-extending groove 11 is pro- 
vided on the surface of the shaft 12, which is hollow 
and has located thereon the inner-race rings 13, 13 of 
ball bearings supporting a sleeve 14 with material 
clearance from the shaft. The inner-race rings may be 











(Se+.240) 


end ones have radial slots 17, in proximity to the race 
rings, communicating with the longitudinal groove 11. 
The extremities of the sleeve axially beyond those radial 
slots are flanged radially inwards, as shown at 18, 
with smooth curves, whereby oil fed under pressure 
along the longitudinal groove, passing through the 
radial slots, will be delivered to the bearings. The 
centre spacer has a radial projection 19, which extends 
with clearance into an internal peripheral groove formed 
in the sleeve, the end of the projection being formed as 
@ scoop communicating with a radial bore 21 in the 
projection leading to the tmterior of the hollow shaft. 
The scoop faces in the appropriate direction, depending 
upon the rotation of the sleeve, and acts at a greater 
radius than the radii of the outer races. The bore 21 
does not communicate with the groove 11, and in practice 
is angularly spaced from the groove 11. If another 
sleeve is mounted on the shaft adjacent the first one, 
it may be similarly arranged, the spacer between the 
adjacent bearings of the two sleeves having radial slots 17 





ateach end. (Accepted May 11, 1944.) 
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ALTERNATING-CURRENT 
TRANSMISSION -—II.* 


By Dr. T. F. Watt, M.1.E.E. 
(Concluded from page 463.) 


(11) Measurement of Temperature Rise of Cable. 
The temperature actually attained in a cable is 
determined by a complex array of contributing 
factors. The ambient temperature of a cable buried 
in the ground at a depth of from 0-7 m. to 1 m. will 
vary from about 0 deg. C. to about 20 deg. C. accord- 
ing to the season of the year, so that from this point 


of view a cable could be more heavily loaded during | 


the winter season than in the summer. At the 
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| in the open air much greater seasonal temperature 
changes will occur, the range being from 0 deg. C. 
to above 20 deg. C. 

The heating due to the load current occurs mainly 


Fig. 40. 
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the cable can carry without over-heating, might be | 
of the order of 15 per cent. When a number of 
cables are laid together, the mutual heating et 
produce a rise of temperature in the wre 


earth of about 10 deg. C. When the cable is laid 
| 





* Part I of this series appeared on pages 101, 162 and | 
222, 


ante. 





c 


in the conductor core, but in addition there will be 
hysteresis and eddy-current losses which, in the case 
of a three-phase cable, may amount to 10 per cent. 
of the core conductor heat loss. In the case of 
single-core cables there will be eddy-current losses in 
the lead sheath and hysteresis and eddy-current 
| losses in the armouring. All these losses contribute 


‘to the temperature rise and the eventual tempera- | 


ture which will be reached will then be controlled 
by the heat conductivity of the component parts of 
the cable structure, and since this structure is a 
permanent one the heat conductivity of the cable 
| will also be a stable quantity so long as the method 
of heating remains the same, i.e., alternating cur- 
rent at 50 cycles. The only variable factor will be 
the nature of the surrounding medium, and if the 
cable is buried in the ground the heat conductivity of 
the ground may vary in accordance with the follow- 
ing considerations, viz.: (i) According to the nature 
of the earth in which the cable is buried the permis- 
sible loading of the cable may be reduced by 10 per 
cent, to 20 per cent. (ii) In many localities there is 
a large amount of moisture in the ground and this 
may either permit a greater load or reduce the safe 
loading according, for example, to whether hot- 
water conduits are in the vicinity or not. (iii) Pro- 
tective covering on the cable, such as double 
armoured sheaths and jute coverings, may reduce 
| the permissible loading by from 5 per cent. to 10 per 
|cent. (iv) When cable ducts are used in built-up 
| districts the ducts may carry up to 10 per 
| cent. of the total cable length. (v) When the 
cable passes into a building it is laid in the 
| air, and frequently the temperature of the building 
is considerably higher than that of the open 
air so that the cable loading must be corre- 
spondingly reduced. A knowledge of all these 
varying conditions might suffice to enable an 
estimate of the temperature rise of the cable to be 
made if the load were constant. The final tempera- 
ture in general, however, would not be reached for a 
period of hours and even days after the load had 
been changed so that if the load is a variable one, 
then for heavy loads of short duration a higher 
current can be carried without exceeding the per- 
missible final temperature of the cable. 

It can be said, therefore, that the conditions 
which control the temperature, and consequently 
the safe load, are numerous and complicated and 
it is of great practical importance that means should 
be available whereby the supervisor is enabled to 
see that the cable is not being overloaded at any 
time and, alternatively, to see whether it is possible 
to increase the load of any cable without exceeding 
the permissible temperature rise. An important 
development during the last few years has been a 
device which enables the temperature of the cable 
to be observed at any time and under all conditions 
of load and to record the temperature automatically 
on & chart in the supervisor’s office. The principle 
of this method will be seen by reference to Fig. 40, 
the component parts of the appliance being as 
follows: a duplicate length of test cable, 6 con- 
necting cable, c junction box, d terminal box, 
e current transformer, f temperature indicator, 
g metal plate rectifier, and A loading resistance. 
A length of dummy cable of exactly the same 
structure as the active cable of which the tempera- 
ture is to be measured, is placed near the active 
cable and, as far as possible, the arrangements are 
such that the cooling conditions are the same for 
both the dummy and the active cable. Special 
heating wires are incorporated in the dummy and 
these are connected to a current transformer, the 
| primary of which carries the load current of the 
active cable. Two leads from the dummy are con- 
| nected to a temperature recorder and, in this way, a 
| practically exact record of the temperature changes 
| of the active cable is obtained for all conditions of 

| load. 


As an example of the utility of such a method 
for measuring the temperature rise of a cable, the 
following test results may be mentioned. A record 
of the temperature variation for the following 
| conditions of loading, viz., a lighting load, a load 
|of predominatingly industrial character, and a 
steady load. For a maximum temperature rise 
of 25 deg. C. in each case, the record showed that 
the industrial load had a peak 18 per cent. higher 
and the lighting load a peak 10 per cent. higher than 
the steady load, although the load factor was 0-6 
for the industrial load and only 0-53 for the lighting 
load. The reason that the lighting peak load for 
the same maximum temperature was so much less 
than the industrial load peak, was that the former 
load peak occurred in the evening when the whole 
cable had become warm while the industrial load 
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peak occurred in the morning when the cable was 
relatively cool. These results provide a good example 
of the value of the device for measuring the tem- 
perature rise which is the result of such a large 
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number of complex interacting conditions. \ , 

(12) Breakdown of High-Tension Cables Due to \ Incident Wave: Ee~ * 1 See. 
Atmospheric Electric Storms.—The protection of so —— } —_+>—— 
high-tension installations and _ their structural | 
accessories against pressure rises due to electric sot 
storms has been the subject of many experimental 3 
investigations during recent years, but the question| 8 
of protection for the cables has been to a large) 47% 
extent ignored. Usually the cables have only come gS 
under consideration when the problem arose regard- | :eor-—— 
ing the extent to which the capacitance of the cable  - 
could form a safeguard to a generating station | a8 — 
against pressure rises. . 

The problem of protecting the cables themselves; * 
from pressure rises due to atmospheric storms did | 3+e— 
not appear to be of pressing importance, as it was| 
usually assumed that the cable could form its own! 5 30;— 
protection by virtue of its capacitance and damage| ? 
to cables due to atmospheric storms was seldom | ta 
reported. In 1938 and 1939 the first exact and| 3 | 
detailed accounts were published of practically the < 
complete series of breakdowns of the German high- 7 a 
tension systems for operating pressures of 15 kV | | | j 
and upwards. Of this series, it was found that | — oo = = J = a — 
18 per cent. (i.e., 68 out of a total of 377) could | (e401) Time in pt Secs. ENGINEERING” 
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storms and of these about 60 per cent. were found 
terminal boxes, and coupling boxes. These results | 
In general, such excess pressure rises originate in oe | 
high-tension systems on the overhead lines, and at | 
such places the pressure rises so developed might | : 
fore, that the behaviour of the line as regards a| 
importance whether the supports of such insulators 
to 600 kV per metre length of the pole.* ; 
Py 
| 
earthed base of the mast may cause a pressure rise ‘a | 
2 3 




















be assigned to pressure rises due to atmospheric | 
| 

to have occurred at the cable terminal boxes due | 
to an external flash-over, while the remainder | 
appeared as insulation ruptures in the cables, L 
at once disclosed the importance of the question | oS | 
of protecting cable systems against pressure rises | : 
due to atmospheric storms. 
reach a value of some million volts were it not for | 
the fact that flash-overs at the line insulators limit | 
the rise to much smaller values. It follows, there- 
flash-over at the insulators is a measure of the | 
possible pressure rise which can develop on the | 
line. In this connection, it is a matter of great 
are directly earthed or are fixed to wooden poles, | 
since the material of such poles is itself an insulator | 
of breakdown strength ranging from about 300 kV | 

If an iron mast is struck by lightning it may | 
happen that the resulting current is so large that | 
the contact resistance due to the inadequately | 
at the top of the mast of such a magnitude that a | _ 
flash-over from the mast across the insulators and | ° 
into the line may occur. 


of such surges due to the junction of an overhead 


When lightning strikes directly into the line, | line with a cable, but no account will be taken of | 


then, on account of a flash-over at the insulator, | damping effects.* 
the surge pressure wave will become truncated; Fig. 41, page 501, shows the change of form of a 
and thus limited to the magnitude of the pressure | rectangular wave due to a length of cable joining two 
drop due to the current through the mast and | long overhead transmission lines. When the wave 
earthing resistance. Only when the earthing resist- | front reaches the junction, the pressure is reduced 
ance is large and the current of the flash-over is | to a relatively small value and the larger the capacit- 
also large, can the pressure at the top of the mast | ance of the cable per unit length the greater will be 
and on the overhead line which has been struck | this reduction of pressure when the wave front 
become seriously large. It may be assumed with a| meets the junction. The essential relationship for 
high degree of probability that lightning strokes | deriving the diagram, Fig. 41, are as follows :— 
direct into the line may be avoided if appropriately| Surge impedance of each overhead line, Z,, = 
disposed earth wires are arranged above the over- |Z»; = 500%; surge impedance of cable, Z,, = 
head transmission lines and in order to avoid back | 30° ; speed of travel on overhead line, c, = ¢, = 
strokes into these earth wires, it is important that | 3 x 10*km. per second ; speed of travel in cable, 
the earthed contact of the base of the mast shall be | c, = 1-5 x 10° km. per second. 
adequate for the purpose. _ | Reflection Factors.—From cable to line 1, 

A pressure surge initiated by an atmospheric | Ze, — Zon 

° J 





storm will travel from its place of origin in accord- Pu = = 03 __ ()-887. 
ance with the well-known laws of wave motion,f Zoi + Zor 

and the effects of non-uniformity of the line, such| From line 3 to cable, 

as a junction with a cable system, have been con- ——— 

sidered in previous articles. The general effect of | = _88 — 0-887. 


ee ee 
connecting a cable to an overhead line is to flatten i Ze r Zon d : 
the wave front and reduce the peak value of the Refraction Factors.—For junction of line 1 and 
original surge. In what follows, a few typical | cable, 
examples are given of the changes of the wave form a 0-113 


q = 
18 Lay + Zoe 
* Elektrizitdtewirtschaft April 15, page 156 (1940). 











* See also ENGINEERING, vol. 154, page 361 (1942). 
t See ENGINEERING, vol. 153, pages 201 and 483 (1942). ! 
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For junction of cable and line 3, 
9 
Ze _ _ 1.887. 


fa Za + De 
If T,, seconds is the time required for the surge 
to travel the length of the cable, that is, a distance 
of S, km., then the three diagrams of Fig. 41 show 
|the conditions for the successive moments, ¢ 
|0-4 T,, 1-4 T, and 2-4 T, seconds, respectively. 
The results given in Fig. 41 are shown in a different 
form in Fig. 42, page 501, in which the pressure rise at 
| each end of the cable is given as a function of the 
time, viz., the full-line stepped diagram refers to the 
junction A of Fig. 41 and the broken line stepped 
| diagram refers to the junction B of Fig. 41. 

When a surge of the wave form shown in Fig. 43 
| develops on the line, the duration of the half value 
| of the wave front being from 10y to 100, seconds,* 

the pressure developed in the cable will not reach 
the peak value of the surge on the overhead line, 
| but will reach a value which will be so much the 
| smaller, the longer the cable and the shorter the 
\length of the wave. In Fig. 44 are shown the 
| conditions which hold for two different systems of 
| connections of the cable, viz., (I) when the cable 
|} is connected between two long overhead lines, and 
| (II) when the cable is connected between a power 
| station G and an overhead line; that is, in effect, 
|the cable is open at one end. The curves given in 





* See ENGINEERING, vol. 153, page 341 (1942). 
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Fig. 44 show, respectively, for the two systems, the 
maximum pressure rise as a function of the length 
of the cable, this pressure rise being given as a 
percentage of the incident wave front pressure E. 

t 
The incident wave is shown in Fig. 44, viz., E« 7 
where T = 72, seconds and is the time constant 
of the wave, the duration of the half-value being 
T, = 50useconds. The curves of Fig. 44 have 
been derived under the assumption that the surge 
has originated on the overhead line at a distance 
of a few kilometres from the cable junction and that 
it has a time of duration for the half value of 
50 seconds, the greatest possible peak value of the 
surge wave front being the 50 per cent. excess 
pressure breakdown value of the overhead line 
insulators and this value is defined as 100 per cent. 
on the ordinate scale of the curves of Fig. 44. The 
curves show that even with the most unfavourable 
arrangement of the cable position, the pressure rise 
for a length of cable of 400 m. is less than the 
50 per cent. excess pressure rise which defines the 
breakdown strength of the line insulators (curve II). 
If the cable were not interposed between the line 
and the station, the pressure would rise to double 
the incident value. It is also seen that for the system 
II, in which the cable length is 100 m., the pres- 
sure rise is nearly 1-5 times the breakdown strength 
of the line insulator. 

When lightning strikes into the overhead line 
at a place in the immediate neighbourhood of the 
junction with the cable very steep wave fronts 
will be developed of which the peak value will be 
nearly double the surge breakdown pressure of the 
line insulators. For such conditions, the develop- 
ment of the pressure rise is shown in Fig. 45. The 
surge is assumed to be originated at P, close to the 
cable junction, and then remain as a fixed source 
of excess pressure. The end B of the cable is con- 
nected to the power station G. The reflection at 
the junction of the cable and line will then be 
seen to react between this junction and the source P 
of the excess pressure, so that the steepness of the 


| wave front will not then depend upon the length 
|of the cable, but mainly on the distance of the 
journey from the fixed source P to the junction. 
| At the other end B of the cable, reflection will 
|oceur with respect to the wave which passes into 
the cable at A and, as a consequence of this reflec- 
| tion, the pressure at B will rise to practically double 
the value of this wave. 

In Fig. 45, the surge conditions are shown for 
five successive moments, viz., I: t= 1-2¢,; 
Il: ¢=2¢,; I: ¢=2-4t,; IV: ¢=3-2,; 
V:t=5-2t,, where 

ty = time for the surge to travel the distance S,, 

that is, from the point P to the junction A. 
i.€., 


7] 


F 
c 





tp 


3 x 105 km. per sec. for overhead lines 
1-5 x 105 km. per sec. for cables. 


c 


The reflection factor is 


— Zo + Zon 470 ' 
on 
and the refraction factor is 
_2Z 52 = 0-113. 
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FLEXIBLE Prre Union.—The construction and use of 
a flexible union to protect, against leakage at the joints, 
pipes which are subject to vibration, is explained in a 
| revised leaflet issued by Messrs. Clayfiex, Limited, 82, 
| Victoria-street, London, S.W.1. The union, which em- 
ploys as a seal a synthetic rubber gasket, of varying com- 
position to withstand different types of liquids, oils, acids, 
| hot paraffin, steam, etc., will normally withstand pres- 
| sures up to 1,500 Ib. per square inch, but special types 
are available for pressures up to 6,000 Ib. per square inch. 
There is no metal-to-metal contact, the gasket being 
compressed by the union nut so that the resulting radial 
pressure on the pipe end causes its wall to become flared 
thus preventing it from being drawn out of the union. 
The pipe is thus hermetically sealed in a pressure-tight 
seating. 








RESEARCH AND DEVELOPMENT 
IN AERONAUTICS.* 


By H. E,. Wrpeznis, C.B., C.B.E. 
(Concluded from page 465.) 


So far, the development of aircraft propulsion has 
proceeded on lines very close to current practice ; but 
the whole store of scientific knowledge is not exhausted. 
One item of this knowledge is the discovery that the 
drag force opposing the motion of airscrew blades, as of 
the aeroplane itself, rises amazingly fast when the 
moving part reaches a speed approaching that of the 
velocity of sound—a speed not so much above those of 
the fighter aircraft of to-day and easily reached by the 
tip speeds of modern airscrews, which are indeed often 
uncomfortably close to this limit, even with many 
blades and contra-rotation. The aim must evidently 
be to get rid of the airscrew wholly. Further, the 
internal-combustion engines inevitably produce large 
volumes of exhaust gases at high pressure and tem- 
perature, which could be used directly to produce the 
rearward gaseous jet necessary to give the desired 
thrust. In some measure this is done already, for 
the rearward pointing exhaust jet of existing aero- 
engines adds materially to the horse power developed. 
In fact engines could be designed to serve as a com- 
bined compression pump and furnace for burning the 
fuel and so produce the desired thrust-giving jet with- 
out the airscrew intermediary, but it is n to 
ask whether it should not be possible to replace the 
mechanically complex aero-engine by a turbine and 
rotary pump, and so dispense with all reciprocating 
parts and the resulting vibration. Thus there would 
be not only no airscrew but a totally new form of 
engine, as simple as a steam turbine. This calls for 
metal surfaces to be in direct contact with high tem- 
perature gases and there is not in the turbine the same 
ready means of cooling the metal as obtains in the ordin- 
ary cylinder. The apparent way round this difficulty 
of lowering the temperature of the gas cycle would 
certainly be effective, but at the cost of a drop in the 
thermal efficiency. Only the metallurgist can solve 
the dilemma. As soon as he does, there will be aero- 
enginés of immensely less complexity and much less 
weight than is common to-day—so much less weight 
that a lesser standard of thermal economy than that 
now usual could be pted when y- We 
have not developed the engine yet but, thanks to the 
work of Whittle and others, we are on the way. There 
are many inducements for the wide adoption of this 
form of prime mover once it has been made reliable 
and efficient, but a strenuous task lies ahead for the 
engineers engaged on this development. There is no 
reason, however, to doubt their success, and the future 
lies rather with the jet-propelled engine than with the 
types we have hitherto known. It is gratifying that 
Britain has taken so leading a part in this pioneer work. 

In addition to the abolition of airscrew and reciprocat- 
ing engine, can the tail be abolished also on the larger 
aircraft? This would give us a veritable “ Flying 
Wing.” Its wing structure could be made deep enough 
to be capable of providing all the storage accommoda- 
tion needed, though it would require an equivalent of the 
stabilised plane and rudder to be provided in the actual 
wing design itself by sweeping the wings backwards 
or forwards. But it would be by no means easy to 
ensure in such a design the ease in handling the con- 
trols that is given in tailed aeroplanes. Nor is the 
alternative of placing the control surfaces ahead of 
the main structure a happy one, since it suffers from 
the disadvantage that the air becomes disturbed 
before it reaches the lifting plane, in which event the 
possibility of arranging for laminar flow over a large 
part of the wing surface, which would be so much 
assisted by the use of jet propulsion, would be lost. 
Moreover, the convenience of such an ment for 
the loading of cargo must be considered. Experience 
during the present war has shown that the long type 
of has the advantage of providing easy entry 
into the hold ; this would not be simple in a “ flying 
wing,” and there would be also the objection that 
a lateral distribution of heavy loads would add mate- 
rially to the difficulty of lateral control, especially in a 
spin. Thus, it may be doubted whether this type of 
construction will be favoured. For the flying boat 
some form of hull seems essential, though the shapes 
now prevalent will require modification as and when 
jet propulsion is used. At t the engines have 
to be inconveniently elevated in order to raise the air- 
screw above the risk of dam from heavy spray, 
and stability on the water would be much improved 
once the centre’of gravity could be lowered. So we 
find that by “‘ jobbing backwards” we have omitted 
the biplane stage altogether, while as regards the air- 
screw, if there is one at all, a variable-pitch mechanism 








* The 3lst Thomas Hawksley Lecture, delivered 
before the Institution of Mechanical Engineers on Friday, 
November 17, 1244. Abridged. 
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is employed. There is also in view a simpler form of 
engine and one which uses a far less volatile fuel, so 
that the danger of fire is vastly reduced. But may 
we not look for much lighter materials in engine 
and airframe construction and so carry heavier loads ? 
That must depend on what the chemist and metal- 
lurgist can do. Many novel materials have been dis- 
covered in the past by sheer chance, one of the most 
striking instances being stainless steel. Will the 
technician some day be able to design alloys at will, 
just as the ical engineer now designs generators ? 
Of the developments of recent years perhaps the 
most striking is in the field of radio. One of these 
applications has been placed on the “ part-publica- 
tion” list: namely, radio-location, or “ radar,” as 
it is now called. In June, 1941, it was announced that 
a new method of detecting aircraft and ships by radio 
was in wide operational use. For many years a radio 
pulse technique had been used to determine the height 
and nature of that elevated part of the earth’s atmo- 
sphere known as the ionosphere, 50 miles or more 
above the earth. Its adaptation in Britain to aircraft 
location was due to Mr. R. A. Watson Watt (now Sir 
Robert Watson Watt) and his skilled staff in the Radio 
Division of the National Physical Laboratory. The 
roposals came in 1934 before the newly created 
iommittee for the Scientific Survey of Air Defence, | 
described some years later by Professor A. V. Hill, 
M.P., in the House of Commons, of which the original 
members were Sir Henry Tizard, Professor A. V. Hill 
himself, Professor Blackett, and the Director of Scien- 
tific Research—of whom each had served during the 
first world war either in the Navy, the Army, or the 





R.F.C. and R.N.A.S. Full-scale experiments took 


extended application at once, and Britain’s | 
air defence was in sight of being immeasurably | 
strengthened. That expectation was splendidly realised | 
during the Battle of Britain. In an official sense the | 
situation in 1935 was immensely complicated because 


creation of an efficient aircraft industry might be 
fostered and guided. On receiving his advice the Prime 
Minister, Mr. Asquith, created an Advisory Committee 
for Aeronautics. The National Physical Laboratory 
(administered by the Royal Society, and later with the 
aid of the Department of Scientific and Industrial 
Research) was instructed to organise a special division 
for the continuous investigation, experimental and 
otherwise, of the questions to be solved to obtain ade- 
quate guidance in aircraft construction. An aero- 
nautics division of the Laboratory was thereupon 
created, and arrangements were made for its work to 
be superintended by the Advisory Committee, acting 
through the Director of the Laboratory, who was himself 
a member of the Committee. 

Half the members of the Research Committee were 
non-official, being drawn from the universities—par- 
ticularly from Oxford and Cambridge. The others 
were official members drawn from the Air Ministry, 
the Admiralty, the War Office, and the Department of 
Scientific and Industrial Research. From 1925 on- 
wards the non-official members were appointed for 
three years at a time, with a gap of not less than a year 
before reappointment. 


and, in 1915, it decided to proceed on similar lines. 
A National Advisory Committee for Aeronautics was 
created by Act of Congress and was confessedly based 
on the British precedent, but differed in its internal 
organisation and in its relation to other governmental 








equally active Council for Scientific and Industrial 
Research commanded by Sir George Julius M.I.Mech.E.., 
the chairman of the Australian Council for Aeronautics, 
— an eminent engineer, and Sir David Rivett, 

I had to advise not only on the research equipment 
to be provided, the best locaton for the laboratory and 
the kind and source of the staff needed, but under what 
Governmental authority the whole should function. 
Was the enterprise essentially an Air Board interest, or 
should it be treated as another research laboratory to 
come under the civilian Council for Scientific and 
Industrial Research ? I advised the latter, and experi- 
ence has, I think, shown that the decision taken was 
the wise one and that the organisation now in operation 
in Australia is preferable to that prevailing in Britain. 

It may be asked whether Australia, by relying 
entirely on research work done elsewhere, could not 
have obtained all the information it needed. The 
answer is that it could not. The results of aeronautical 
investigations (whether public or confidential) carried 
out in Britain were immediately communicated to the 
Air Board of Australia, and such published work as 


This experiment was watched | might be issued in the United States of America, Ger- 


with great interest by the United States Government | many, and elsewhere was also available. But the whole 


of the field of inquiry could not be thus covered ; experi- 
mental facilities must be available on the spot to help 
the Australian aircraft designers and constructors, 
while, if for local reasons modifications were desired in 
an overseas design, a study must be made locally of the 


agencies. The American committee came directly effects of adopting them. Moreover it was most 
under the President and its members were appointed | important to learn promptly the cause of any failure 


by him. It had its own offices in Washington and its 


| during manufacture, or use, of any aircraft component, 


own laboratories at Langley Field. There were some | or of the aircraft as a whole. If results cannot be pre- 
place within a few days. High promise was shown, | fifteen members of the Committee, of whom half were | dicted by calculation, experiment is the only means 


non-official and half official. 

Although the American equipment for aeronautical 
research began with simple devices of low power and 
speed, a striking advance was made when America 
built the first compressed air tunnel with the object of 





available of arriving at the answer. Such experimental 
investigations must be made in Australia and be avail- 
able at once. 

The extent to which the universities in Australia can 
afford assistance in solving such problems must depend 


it was the War Office and not the Air Ministry which | increasing what is called the Reynolds Number of | on the existence of members of the university staffs 


was charged with the task of aircraft detection. Never- | 
theless the Air Ministry went on with its self-imposed | 
task despite numerous obstacles. 

It had long been known that electric oscillations due | 
to engine ignition circuits could easily be detected | 
from afar, were they not confined at birth by the | 
customary metallic screening. But a sudden radio | 
wave or impulse sent out from a transmitter, might | 
set into oscillation all metal structures in its path, | 
despite any possible attempt at screening and, if it 
did, could not like oscillations on re-radiation be) 
detected and measured by radio direction-finding | 
apparatus of sufficient delicacy? At first sight it| 
might seem a hopeless task since the energy to be | 
detected would be microscopic. But radio is capable 
of prodigious amplification though, since the waves 
often spread more or less equally in both horizontal 
directions, the amplification in the receiver may need 
to be a million million fold! This amazing power of 
amplification without distortion is the secret of the 
success of radio methods. The tiny amount of energy 
re-transmitted from the distant aircraft structure can 
be measured both in respect of direction and time 
elapsed, the latter measurement giving the distance. 
All this vital information arrives with the velocity of 
light—186,000 miles a second—as contrasted with the 
slow sound ray method previously relied on. During 
the interval before the sound ray could reach a sound- 
location station, the aircraft might have moved, in 
any direction, through a distance of several miles, 
whereas the corresponding uncertainty jn the case of 
radar is but a centimetre or so. A new experimental 
station was ni and after diligent search by air 
and land a suitably secluded spot was observed. House 
and land were bought and a laboratory with workshops 
was soon in being. Synchronism of time for the chain 
of observing stations was most happily rovided by 
the national grid with its standardised frequency of 
50 cycles per second. It will be obvious that radio 
inventions of this type will be invaluable to civil 
aviation after the war when air routes will be vastly 
easier to organise and to make far safer than before. 

Something must now be said about the way in which 
the basic research work on which such achievement 
depends is organised and carried out. The British 
official organisation for aeronautical research had as its 
father the late Lord Haldane, who first realised that 
here was a field of study in which the Government 
itself must take a leading share, though without cramp- 
* img in any way the action which private firms and 

individuals might care to take in respect of the par- 
ticular phases of the work in which they might happen 
to be specially interested. Haldane, who in the year 
1909 held the key position of Secretary of State for 
War, had efficiency in every form of human activity 
at heart; he foresaw that the coming aeroplane must 
have an important bearing on the life of the country. 
His action was to promote the creation of a scientific 
research committee to advise the Government on what 
experimentation was necessary in order that the 





the test by using high-density air. In flight this 
important numerical criterion may run as high as 
10,000,000 to 20,000,000 ; and if during the model tests 
in the wind tunnel it falls too far below this standard, 
the air flow pattern is no longer similar, and misleading 
results may be obtained. A more recent requirement 
in wind tunnel design, both in the United States and 
in Britain, is for speeds high enough to enable com- 
pressibility effects to be studied. In this case it is 
usually found most economical to work at sub-atmo- 
spheric density. It is doubtful whether the power 
taken by all the wind tunnels of every type in Britain 
(up to a few years ago) exceeded 25,000 h.p. whereas 
in the United States the Government-owned tunnels 
alone needed 250,000 h.p., or ten times as much. With 
the model testing tanks used for seaplane research, 
America again is far ahead, whether the combined size 
of the tanks available or the power used to run them is 
considered. 

The universities in the United States frequently place 
their testing facilities at the disposal of aircraft con- 
structors, but in Britain firms usually have their 
own testing plant, and where this is not sufficiently com- 
prehensive they rely on the Government laboratories. 
The British universities cannot undertake purely 
routine testing, but whenever scientific problems require 
attack, they can and do help. No university professor 
need find himself hindered from carrying out a research ; 
if the nature of the proposed investigation is one which 
has a direct, or even indirect, bearing on aeronautical 
problems, financial assistance is forthcoming from 
Government funds to provide the cost of the equipment 
and the salary of an assistant. Sometimes the equip- 
ment need only be lent, as in the case of the temporary 
use of Royal Air Force aeroplanes sent to a Service 
aerodrome in the vicinity of a university. Sometimes 
the work is aerodynamic, sometimes it had to do with 
the theory of heat engines, and sometimes with the 
structure of metals. 

Canada followed the lead of Britain and the United 
States in creating an aeronautical research committee 
in July, 1924, when the Canadian Parliament passed 
an Act setting up a Committee of the Privy Council on 
Scientific and Industrial Research. The organisation of 
the National Research Council of Canada included an 
official president and a scientific staff with laboratories 
in Ottawa. It included aeronautics in its activities 
and to guide these researches it has an Associate Com- 
mittee on Aeronautical Research. Half of its fourteen 
members are official and half non-official. Australia 
followed suit, and a task given me was to visit Australia 
and advise its Government on the best way to in- 
augurate aeronautical research in that country. At 
the time (1937) they had no staff for such duties nor 
any modern testing equipment. There was an old 
engine-testing stand quite inadequate in capacity for 
medern engines and, at Melbourne University, an 
wind tunnel of very moderate speed housed in a build- 
ing little suited to the purpose. But there was a very 
active, if small, Royal Australian Air Force and an 








who are interested in aircraft problems, on their suffici- 
ent freedom from routine duties to enable them to 
supervise such work, on the existence of certain basic 
equipment, and on the availability of the right kind of 
assistants. I advised the expenditure in Australia of 
some 140,000. on equipment and the immediate 
appointment of a nucleus staff of well-trained men. 
All these recommendations, as well as that of making 
provision for university education in aeronautics and 
the creation of a standing aeronautical research com- 
mittee, the Australian Cabinet adopted within twenty- 
four hours of receiving my report. The whole scheme, 
with its 9 ft. by 7 ft. wind tunnel and 2,000 h.p. engine- 
testing plant and a staff running now into three figures, 
has been at work for several years and has made a 
material contribution to Australia’s war effort. 

It is said that the aviation industry is now larger 
than any other in this country. Seeing how tiny it 
was before the war, it may be asked what the position 
is likely to be in the years to come. One effect of the 
technical advances of the war years has been so sub- 
stantial an increase in the safety and reliability of 
flying that a great increase in the extent to which the 
public will want to fly may certainly be expected ; but 
to assess the probable future some forecast is unavoid- 
able. Just before this war the yearly mileage flown on 
the regular civil airways was over 200,000,000 miles. 
Assuming 2,000 miles to be the average distance flown 
in a week by each aircraft the number required for the 
whole world would be but 2,000 (actually the number 
was slightly less). If the working life of an aircraft be 
five years, this would call for an annual replacement 
production of air liners of no more than 400. Since 
present world output is over 100,000 a year, and 
possibly not far off 200,000, peace must bring about a 
terrific change in scale. This will be so even if a 
modest number of military aircraft continue to be built 
for essential police duties. But granted that civil 
aviation may increase itself as much as five-fold on 
the pre-war figure and that the policing of potentially 
troublesome parts of the world should require as many 
again, the annual output of air liners would be but 
4,000. To this would have to be added the far smaller 
aircraft demanded by the air-minded public for private 
use. On the whole, it seems that a reduction in the 
world output of aircraft of all kinds of at least 90 per 
cent. is likely and the transition time will call for the 
greatest care on the part of the Government. 

Aviation will not be the only industry in which such 
adjustments will need to be made, but no task is likely 
to be harder than that facing aviation. The problem 
is the harder because of the difficulty of combining at 
one and the same time free enterprise with the elimina- 
tion of any international rivalry which might encourage 
warlike ambitions. The United Kingdom and Empire 
air routes before the war flew about 7 per cent. of the 
mileage of the main civil aviation services of the whole 
world. If this proportion continued, the U.K. share 
of civil air liners might be about 700 and that of 
the United States over 3,000. Owing to her favourable 
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geographical and industrial position, we must expect 
America’s share to be large. In the automobile 
field it was as high as 75 per cent. before the war, and 
it would hardly be surprising if she reached a pre- 
dominating position in future years in civil aviation 
too. If, in the pre-war years, Britain was ahead in 
military aircraft, America equally led in civil types. 
Britain is probably still ahead in very high-flying high- 
efficiency craft, and this may well reveal itself in the 
post-war years in aircraft of the enclosed cabin type, 


TABLE I.—Data of Regular Air Services in 1938. 











Route Miles Passengers 
Country. Milea flown carried 
ee. (Millions). | (Thousands). 

| nited Kingdom and Em- 

pire air routes .. - 29,064 14-3 222 
Australia (excluding New 

Guinea) .. a --| 21,748 9-7 106 
Canada 11,917 10-9 99 
France 40,833 9-0 97 
Germany 32,720 13-9 281 
United Sta tes 71,199 81-1 1,370 











capable of flying at very high speeds in the stratosphere 
and giving a flying time between Britain and the United 
States of little beyond that of a train journey from 
London to Manchester ; it would lend itself especially 
well to a night service. 

With so modest an annual output for thewhole world, 
let it be considered what is likely to be the share of such 
an air-minded country as Australia. Her share of the 
civil aviation mileage flown on regular services in 1938 
was large for her population, as is seen from Table I, 
and if that same degree of sharing were to con- 
tinue, the number of aircraft required might be about 
500. With 500 aircraft in use, the annual replacement 
would be about 100 machines. Assuming that the 
average cost of such aircraft would be 50,0001., this 
will mean an annual expenditure of 5,000,001. There 
would also be some manufacture of private aircraft. 
This is not the kind of figure associated with a really 
large industry, but it would be not an unimportant one, 
and it may well be advisable for Australia to undertake 
this degree of manufacture for her own purposes. 
Moreover, from a purely technical point of view, it 
would be a bad world organisation in which all facilities 
for aircraft construction and repair were confined 
entirely to the northern hemisphere. A special advan- 
tage of an aviation industry is that, with its highly 


scientific basis, it constantly breaks new ground, dis- | 


covering new methods of construction and new materials 
with which to construct. This it imperatively needs to 
do because of the urge to find the most efficient pro- 
cesses of construction, having regard to the require- 
ments of high weight economy and great strength. 
Experience has shown amply from this industry 
there grows a great mass of knowledge usefully applic- 
able elsewhere. In Britain the design of steam turbine 
blades, of fans for all and sizes, and the produc- 
tion of light alloys and ics, may especially be cited. 

The aeronautical profession may, perhaps, be re- 
garded as a model in its relationship of science to 


industry. The aircraft industry of this country, though | 


beginning its growth in the rather nondescript way in 
which manufacturing enterprises so often start, was 
fortunate, while it was still very young, in that the 
Government set its Research Committee to work and 
built wind tunnels and other necessary testing appa- 
ratus at Teddington and Farnborough. Many of the 
committee members being drawn from the universities, 
it was easy to encourage them to undertake scientific 
work in their own laboratories on any aeronautical 
problems that could be so treated, and to assist them 
with modest funds; they met representatives of the 
industry to discuss the results of laboratory investi- 
gations in their bearing on aircraft design and con- 
struction, and were encouraged to visit experimental 
stations and manufacturers’ works to pursue such 
discussions further. This seems a system which might 
be given a wider application, particularly as regards 
the university element, for not only does it make the 
latest scientific knowledge available to industry, but 
it has also the advan of keeping the universities 
themselves in touch with the engineering problems of 
the day and thus ensuring that their young men learn 
how to apply their newly gained knowledge to current 
industrial problems. It has often happened in the 
past that university instruction has lagged behind, 
sometimes several years behind, the practice current 
in the engineering profession outside. Further, it 
may be suggested that not only should there be a proce- 
dure by which members of staffs can pass easily 
between experimental establishments and the industrial 

as is now the case, but that, in addition, it 
should be possible for rightly qualified men to move 
readily between works and universities. Such a 
combined scheme would knit together universities, 
research establishments, and industry in a way that 
has never yet been achieved. In my own early manhood 














such an idea would have been looked on as impossible ; 
we seem ripe for it now. Manchester, that pioneer city, 
has already tried it; Sir Laurence Bragg, speaking at 
the Royal Institution in March, 1942, said: “ While 
at Manchester (as Professor) I had an arrangement 
with certain firms which worked successfully. If one 
of their staff had a good idea and the firm wished him 
to develop it without being subjected to the distractions 
of the works and its contacts, he was given a quiet 
laboratory at the university as temporary quarters.” 
That precedent is worth extension. 
It is the men of science in the first place and the 
i in the second who are ed by the 
general public as the veritable source of the wonders 
of the mechanical age in which we live. Some of their 
discoveries have made the world a pleasanter and 
healthier place in which to live—but by no means all, 
and these exceptions have led to scientists and engi- 
neers, much to the astonishment of the older generation, 
suddenly finding themselves regarded by the public 
with a somewhat unenthusiastic eye. Not that there 
is anything really novel in that; there were days 
when the life work of an engineer was eyed askance 
because it was thought utterly inferior to that of a 
i Now, because the engineer by his ingenuity 
and skill is thought to be fostering war, he is becoming 
too much the soldier! In classical days, engineering 
as an occupation, with its inevitably close association 
with manual dexterity, ranked immeasurably below 
those of men who used their heads and hands solely for 
the respectable occupations of governing and fighting. 
Although opinion to-day no longer condemns the worker 
for using his hands—whether as surgeon or mechanic, 
musician or painter, or otherwise—there is without 
doubt a grave fear in men’s minds of the possible 
consequences of the inventive work of the engineer. 
Men welcome the transport facilities which have made 
food easy of access and the electrification which has 
so greatly aided home making, but they dread the 
terrible use that wars can make of these and other 
discoveries. 

If the aeroplane is the most terrible and menacing 
of all man’s t armoury, it must in fairness be 
remembered thet in the many plans now being brought 
forward to ensure the keeping of the world’s peace 
hereafter, the aeroplane is felt to be the one effective 
—_—_ to do this necessary police work with the highest 

ciency and with the minimum of disturbance to the 
life of the rest of the world. The new tool can be used 
just as effectively for world construction as it can for 
destruction, and it is for the community as a whole to 
see to its right use, and in that community the engineer 
is now taking his full part. As a technician he has 
in this war worked with others to the m of a 
single plan—a system like that of the Fighting Services 
themselves. As a man educated not only on specialist 
lines, but in the full fellowship of human life, he has 
learnt to work out with men of other callings the 
common purposes of his work and theirs. He is a full 
partner, and in this war he has taken no small share 
of the work and responsibility. His capacities as a 
far-sighted technician, as a trained mind ready to 
tackle new problems, and as a human being with clear 
thought out values will make him no less an important 
factor in the coming days of peace. I may, I think, 
fittingly close with Mr. Churchill’s words to the Royal 
Society meeting in India in January last: “ It is the 
great tragedy of our time that the fruits of science 
should, by monstrous ersion, have been turned on 
so vast a scale to evil ends. But that is no fault of 
science. Science has given to this generation the means 
of unlimited disaster or of unlimited progress. There 
will remain the greater task of directing knowledge 
towards the purposes of peace and human good.” 





RESEARCH PRIZE IN OHEMISTRY, SHEFFIELD UNI- 
VERsiry.—Professor W. E. 8S. Turner, O.B.E., D.Sc., 
F.R.S., who occupies the Chair of Glass Technology at 
Sheffield University, has founded a prize for student 
research work in the Department of Chemistry of the 
University. 


PaInt SPRAYING IN AN ELECTROSTATIC FIELD.—The 
quantity of paint intercepted in a spraying booth by 
the articles to be finished is often only a small 
proportion of the total paint used. To avoid waste 
in such cases, the articles may be sprayed in a strong 
electrostatic field so that the minute particles of paint 
are drawn on to the object being coated. According te a 
description given by Mr. Harry Forsberg, in The Iron Age, 
the electrostatically-aided process is not only economical 
of paint, but it gives a more uniform coat that is thinner 
and more flexible, and therefore less liable to chip or 
flake. Parts that have been coated by dipping may 
have the surplus paint removed by being passed through 
an electrostatic field. The Japan Company, of Cleveland, 
have made considerable use of the processes described for 
painting munitions and other relatively small com- 
ponents. 





RIVETING OF WROUGHT 
ALUMINIUM ALLOYS. 


Despire recent developments in joining techniques, 
riveting remains the principal method of joining alumi- 
nium alloy sheet. Great strides have been made in 
the methods used in the past few years and a num- 
ber of special-purpose rivets introduced. With the 
object of giving users of aluminium alloys a compre- 
hensive review of the available information on the 
riveting of these materials, the Wrought Light Alloys 
Development Association, Union Chambers, 63, Temple- 
row, Birmingham, 2, have recently issued a Bulletin 
dealing with the subject. At the outset, the authors 
of the publication state that it is the usual practice in 
aluminium-alloy riveting to insert the rivets at intervals 
and to tack-rivet the assembly together before the 
main riveting is carried out. If the operator followed 
the normal practice in steel riveting, beginning at one 
end of a line of rivets and working along, rivet by rivet, 
the aluminium sheets would be likely to spread, so that, 
towards the end of the line, the holes would not 
coincide. 

Aluminium-alloy rivets in use in this country are 
covered by British Standard Specifications No. L 36 
and No. 2L37 and D.T.D. Specifications Nos. 303, 
327 and 404. High-strength aluminium-alloy rivets 
made from annealed B.S. No. 237 wire or rod 
(containing 3-5 per cent. to 4-5 per cent. Cu; 0-4 
per cent. to 0-7 per cent. Mn; 0-4 per cent. to 0-8 
per cent. Mg; and 0-3 per cent. Ti) must be driven 
immediately after heat-treatment; they will then 
age-harden in position. Ageing, however, may be 
retarded by keeping the rivets, after quenching, in 
a refrigerated box designed for the purpose. In order 
to provide a heat-treatable alloy rivet that can 
be cold-driven in the fully heat-treated condition, 
D.T.D. No. 327 alloy has been developed. This con- 
tains 1-5 per cent. to 3-0 per cent. Cu; 0-5 per cent. 
Mn; 0-2 per cent. to 0-5 per cent. Mg.; 0-3 per 
cent. Ti; and 0-7 per cent. Ni. The cold-heading 
properties of rivets in this material are superior to 
those of the B.S. No. 2 L 37 alloy in the fully heat- 
treated condition and, while they have slightly lower 
mechanical properties, their use facilitates assembly 
work, since they may be driven in the “ as-received ” 
condition. Rivets in common use are supplied with 
round, pan, mushroom, flat or countersunk heads, and, 
in addition, there are various types of tubular rivets 
used for aircraft work, as well as a number of types 
developed for special purposes, such as the de Bergue 
rivet for petrol or other tank construction and the 
Chobert, Pop, and explosive rivets for one-sided rivet- 
ing. Pop rivets are produced from sheet pressings in 
tubular form. They are set with specially designed hand 
tools, into which a mandrel with the rivet is inserted, 
so that the rivet head rests against an anvil. The rivet 
is pushed into a drilled hole; forward pressure is 
exerted on the rivet and simultaneously the mandrel 
is pulled in the opposite direction. The action shortens 
and thickens the projecting end of the rivet, at the 
same time swelling the rivet and drawing the two 
sheets together. The tractive force breaks the mandrel 
and the stem is automatically ejected from the tool. 

Chobert rivets are similar to Pop rivets, except that 
the hollow rivets have a taper bore which enables the 
mandrel to expand the rivets when pulled through the 
bore. A promising field for explosive rivets is con- 
sidered to be that of emergency repairs. The rivet 
relies for its heading power on a smalj explosive 
charge inserted in a hole at the end of an ordinary 
aluminium-alloy rivet. The charge and the fumes 
emanating from it are non-corrosive. Heat is con- 
ducted through the rivet to the charge and, when 
exploded, the sides of the charge holes are blown out 
to form a cup-shaped head. De Bergue rivets are 
inserted through holes in the two plates to be joined and 
the flat coun’ head is brought into contact with 
a flat-bottom riveting tool. The upper riveting tool, 
which has a specially shaped face, is brought down over 
the projecting shank of the rivet, and, in one operation, 
the flat countersunk-shaped head is forced into the 
two sheets, which sink together into a cup shape 
formed in the upper tool; simultaneously a cup head 
is formed on the rivet by a depression in the upper 
tool. A feature of this method is that the shear stress 
is removed from the rivet shank and distributed over 
a considerable surface of the plates themselves. This 
_— of joint is well suited for thin plates up to + in. 
thick and is tight against liquid pressure. 

The great expenditure of time necessarily spent on 
riveting in the aircraft and other industries has led 
to the development of automatic machines, both in 
this country and abroad. An _ electrically-driven 
automatic riveter can drive from 15 rivets to 20 rivets 
per minute on straightforward work which can be 
fed continually into the machine. A multiple-gang 
riveting machine will head up to 16 rivets, in one opera- 
tion, in a single stroke, along a straight line and on 
flat work. m 6,000 rivets to 10,000 rivets a day 
have been headed by one operator with a helper. 
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35-TON ELECTRIC COALING 
CRANE. | 


Tue portal-type travelling crane illustrated in Figs. 1 
to 8 on this and the opposite pages and on page 510, is | 
one of two recently constructed by Messrs. George 
Russell and Company, Limited, Alpha Works, Mother- 
well, Scotland, for coaling service at a Clyde port. The | 
cranes are electrically-operated and have a number of | 
interesting electrical and mechanical features, one of | 
the latter being a cradle for lifting and tipping loaded | 
coal wagons up to capacities of 16 tons. With a! 
hook attached to the lift instead of the cradle the | 
lifting capacity of the crane is 35 tons at a fixed radius | 
of 60 ft. The cradle is also operated at this radius ; | 
it will be evident from Fig. 1 that the jib is not of the | 
luffing type. The jib head pulleys are 87 ft. 6 in. above | 
the rail level and the maximum clear height of the 
lifting hook above that level is 75 ft. The hook, how- 
ever, can be lowered to a point 30 ft. below the rail- 
level, to enable it to descend into deep holds. When | 
the cradle is in use and in the tipping position the 
maximum height of lift is 50 ft. from the rail level to 
the underside of the cradle. The crane runs on 16 
travelling wheels, arranged 8 on each side, the wheel 
track being of 40 ft. gauge and having double rails. 
The wheels have a central flange and the overall wheel- | 
base is 40 ft. 9 in. The travelling speed is 72 ft. per 
minute. The portal is designed with adequate clear- 
ance for three standard gauge railway trucks, or vans, 
to pass underneath, as indicated in Fig. 7, on page 510. | 

The general view of the crane given in Fig. 1 shows 
the tipping cradle in use. The structure on the pair of | 
rails in the foreground is a portable base into which | 
the cradle is lowered for the coal wagon to be run | 
on to it as will be evident from the hinged ramps. | 
This base is shown in greater detail, and with the cradle 
in position for loading, in Fig. 2, opposite. The large 
house seen above the roller path in Fig. 1 is the mach- | 
inery room. Above it, on thé left, is a vertical tank for | 
the tail ballast, which consists of concrete blocks, and, | 
on the right is the driver's cabin which, being situated | 
at the base of the jib, permits an unobstructed view of | 
all the operations of the crane. The general layout | 
and construction is clearly indicated in the drawings | 
reproduced in Figs. 6, 7, and 8, page 510. The structure 
consists of steel plates and sections riveted throughout. | 
The centre pin is of forged ingot steel machined all 
over and has a central hole for the electric cables to 
the machinery room. The roller path is of cast steel 
built in 12 segments, machined top and bottom and 
at the joints. It has a mean diameter of 21 ft. 9 in. | 
The live ring consists of 64 forged-steel rollers each 
having individual radial bar adjustment. Below the 
roller path on the portal cross member is a fixed rack 
ring of cast steel with which meshes a cast-steel pinion 
driven by the slewing motor, through a phosphor | 
bronze worm wheel and a forged-steel machine-cut | 
worm, a slipping clutch being fitted in the transmission 
to protect the gearing from the effects of sudden 
shocks. The slewing speed is 450 ft. per minute at | 
the jib head when fully loaded. 

The travelling gear consists of four two-wheeled | 
bogies on each side, both wheels of the outer bogies 
on each side being motor-driven through trains of 
spur gears giving four reductions. The gear wheels | 
are of cast steel with machine-cut teeth and the drive | 
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CRANE WITH WaGON-TippInG CRADLE. 


is by individual motors made by Messrs. Crompton | intervals along the jetty, by means of a trailing cable. | speeds provide a full-load hoisting speed of 56 ft. per 
| minute, and a maximum lowering speed of 80 ft. per 


Parkinson, Limited, Chelmsford. The motors are | 


A cable drum is carried on one side of the portal and is 


indicated at a in Figs. 7 and 8, and are of the totally- | driven by one of the rail wheels, as shown in Fig. 8, so | 
enclosed slip-ring type, one-hour rated, of 12} horse- | that it rotates when the cable is being wound in. When | 


power at 565 r.p.m. 
controlled from the driver’s cabin by a single 60 horse- 
power controller supplied by Messrs. George Ellison, 
Limited, Birmingham, this firm also providing the 
resistances which are five-minute-rated and arranged 
to cut out equally on all steps. An overload panel, 
supplied by Messrs. Igranic Electric Company, Limited, 
London, ensures that should any of the four motors 
be subjected to a serious overload all of them are dis- 
connected from the supply. There is also a bank of 
resistances permanently connected in each rotor lead 
to prevent circulation currents between the respective | 
motors should the rotors get out of step. The overload- | 
protection panel, the resistances, and a 10-kVA trans- 
former for the heating and lighting equipment are all | 
mounted on the underside of the main platform girders 
near the centre pin, access being through a trapdoor | 
in the platform. Two holding brakes are fitted, one 
on either side of the crane, and are operated by solenoids. 

The slewing motor is situated in the machinery room 
and is indicated at 6 in Figs. 6 and 8. It also is of | 
Messrs. Crompton Parkinson’s manufacture, and is of | 
the screen-protected, one-hour-rated, slip-ring type 
developing 60 h.p. at 580 r.p.m. The controllers, which 








cycles, is taken from plug boxes, spaced at suitable 


not reverse its direction of rotation but the winding 
mechanism is automatically disconnected so that the 
cable is pulled off the drum, thus avoiding possibility 
of slack. 
travelling and slewing motors, direct current being used 
for the hoisting and tipping movements. This is 
supplied by a motor-generator set with Ward-Leonard 
control, indicated at c in Figs. 6 to 8. The Ward- 


Leonard set was adopted in order to provide the | follows. 


Alternating-current is used only for the | 


All four travelling motors are the cable is being paid out, however, the drum does | 


minute. The tipping gear is driven by a separate motor, 
indicated at e in Figs. 6 and 7, taking current from the 
motor-generator set. It is a 90 h.p., shunt-wound, 
separately-excited 250-volt direct-current motor. The 
speed variation is 600/0/600 r.p.m., which gives a hoist- 
ing speed to the tipping rope of 50 ft. per minute. The 
motor-generator set and the hoisting and tipping 
motors are all of Messrs. Crompton Parkinson’s manu- 
facture, the Ward-Leonard control apparatus being 
supplied by Messrs. Igranic Electric Company. 

The hoisting and tipping movements are related as 
The hoisting motor d, Fig. 6, drives a drum f, 


requisite range of speed variation and reversibility. | 3 ft. 6 in. in diameter, with right- and left-hand grooves‘ 
It is carried on a platform at one end of the machinery | through cast-steel double-reduction gear with double- 


room. 


| helical machine-cut teeth. 


A 30-in. Igranic type brake 


The motor-generator set comprises the following |g acts on a drum on the motor output shaft, while an 


screen-protected continuously-rated equipment : 


a|emergency brake A is fitted on the reduction shaft. 


230 h.p. auto-synchronous motor, a 148-kW shunt-| This brake is arranged for foot operation from the 


wound direct -current generator 


having a range | driver’s cabin. 


The main spur wheel of the drum, on 


250/0/250 volts, and a compound-wound 250-volt|the right, meshes with a spur wheel of the same 


exciter, having a full-load speed of 750 r.p.m The 
hoisting gear motor, indicated at d in Figs. 6 and 7, 
is a 180 h.p., screen-protected, one-hour-rated motor 





diameter which drives a compensating drum f’ of the 
same diameter as the main drum. The compensating 
drum is mounted on the shaft of the tipping drum, the 


running on direct current from the Ward-Leonard | connection between it and the shaft being made, as and 
variable-voltage generator. The exciter supplies current | when required, by a dog clutch. The ends of the hoist- 
to the fields of both the variable-voltage generator and | ing rope are attached to the oppositely-grooved halves 
have five-minute-rated resistances, are by Messrs. | the hoisting motor, a regulator on the former enabling | of the drum f. The rope passes over two main pulleys 
George Ellison, and a section of the protective panel | the voltage applied to the motor to be varied. The speed | and a doubling pulley at the tip of the jib, so that the 
for the travelling motors is set apart for the slewing | of the hoisting motor can be regulated by the Ward-| load is lifted on four parts of rope. One end of the 
motor. The power supply for the crane, which is in| Leonard control over a range of 500/0/500 r.p.m.,| tipping rope is attached to the compensating drum, 
the form of three-phase current at 440 volts and 50 | though, by field weakening, the maximum speed can be | from which it passes over pulleys at the jib head and 


increased to 800 r.p.m. when lowering. 





These motor | thence back to the tipping drum i, 3 ft. in diameter. 
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wagon-tipping gear, the hook is removed and the main . 
return block hoisted to the exact position at which 
de-clutching previously took place, the clutch of the 
compensating drum being re-engaged when this point 
is reached. The signal for the clutch re-engagement to 
be made is given in the driver’s cabin by signal lights 
operated by a synchronising switch specially designed 
for this purpose by Messrs. Igranic. Two limit switches 
are provided. The first of these is mechanically oper- 
ated from the compensating drum clutch lever, and, 
when de-clutching takes place, the tipping motor 
control circuit is interrupted, and, simultaneously, a 
second contact com the signal-light indicator 
cireuit. The second limit switch interrupts the circuit 
in order to prevent over-tipping or over-lowering the 
cradle, and additional contacts are fitted to introduce a 
** slow-down ”’ device, which reduces the speeds imme- 
diately before the cut-out positions. 

The other electrical equipment includes a main 
switch which is a 500-ampere oil-immersed triple-pole 
free-handle circuit breaker, manufactured by Messrs. 
Crompton Parkinson, Limited, and is situated at the 
entrance to the machinery room so being convenient 
for the crane driver on going to or leaving his cabin. 
A panel with an ammeter, voltmeter and power factor 
meter is situated in the cabin. The starter for the 
motor-generator set is situated in the machinery room. 
It is operated either by push-button in the driver’s 
eabin or from a push-button station mounted on the 
starter itself. There is a panel with sensitive over-fre- 
quency and under-frequency relays, which is provided 
| for the purpose of preventing over-speeding when lower- 
ing a heavy load and the “ fading-frequency ” effect 
when running light, either of which contingencies might 
occur should the main supply to the crane fail. The cabin 
| also contains other equipment made by Messrs. Igranic, 
| Limited, and enumerated below. There is a contactor 
| panel providing various protective functions and having 
| automatic features which prevent abuse and provide 
for the major portion of the braking effort to be absorbed 
electrically through the generator, thus relieving the 
work of the mechanical brakes. A controller with a 
selector set for coupling either the hoist motor or the 
tipping motor. The selector is electrically interlocked, 
|s0 that the change-over can only be made when the 
motors are at rest. A relay panel is provided to permit 
| faster lowering speeds, when desired, by weakening the 
| field of the hoist motor. There is a control panel 
| with three sets of push-buttons to control the auxiliary 
| slewing and travelling panels, the contactor panel 
jand the motor-generator set, respectively. This con- 

trol panel is fitted with a “loop” ammeter, an 
exciter voltmeter with associated regulator, and an 
exciter ammeter with associated regulator. Mounted 
| on it also are indicating signal lights, which duplicate 
those in the main machinery room. These lights are 
| operated by means of a synchronising switch coupled 
|to both the hoist drum and the compensating drum 
| and indicate to the driver the exact position for engaging 
|the compensating-drum clutch when the crane is 
| required for coaling purposes. 

The tipping cradle, which embodies certain new 
| features for which application for a patent has been 
| made, may now be deseri Its general features are 
shown in Fig. 2, and some details are illustrated in 
Figs. 3,4 and 5. The overall length is about 14 ft. 6 in., 
and the overall width about 9 ft. 11 in. The wagon 
| is carried on rails of rectangular section and of the 
| standard 4 ft. 8} in. gauge. Between the rails is the 
locking mechanism, which grips one axle of the wagon 

and locks it firmly in place, and outside the rails are 
| the four plate lugs to which the suspending wire ropes 
| are attached. The fixed ropes are secured to the cross- 
head beam by shackles. The pair on the left in Fig. 2 
are 14§ in. in diameter and the pair on the right are 
1,4 in. in diameter. The two slack ropes on the right 
are the tipping ropes, actuated from the tipping drum 
| and passing through the crosshead beam. This arrange- 
|ment is indicated in Fig. 1. The tipping ropes are 
| 144 in. in diameter. The triangular structures on the 
| front suspending ropes, seen in Fig. 1, support a stop 
| bar between them which prevents the wagon from turn- 
|ing over on its held axle should over-tipping of the 
| cradle accidentally occur. It may be explained that 
| the right-hand rope, seen attached to the cradle in 
Fig. 7, is the tipping rope, the slack rope being one of 
| the suspension ropes seen tautened on the right in 











The tipping drum drive from its motor ¢ is through , that the mechanical efficiency of the hoist gear when a | Fig. 2. 


cast-steel double-reduction double-helical gears with 
machine-cut teeth. A 24-in. Igranic type brake j, is | 
mounted on the motor output shaft and there is also a 
foot-operated emergency Tesbe k on the reduction | 
shaft. The arrangement of the hoisting and tipping | 
drums is, therefore, such that when the clutch of the 
compensating drum is engaged, the main return block 
and the tipping return block will maintain their relative 
positions when hoisting or lowering. An Igranic limit 
switch interrupts the circuit to prevent over-hoisting 
and over-lowering, the switch being provided with 
additional contacts to complete a synchronising circuit 
at the appropriate height of lift. It may be mentioned 


test load of 43-75 tons was being lifted was 83 per cent. 

As already indicated, the crane is arranged to function 
either as an ordinary crane with a lifting hook or as a 
wagon-tipping crane. When used as an ordinary ¢rane, 
the cradle is disconnected and both the hoisting and 
tipping return blocks are hoisted until a suitable pre- 
determined height has been reached, this point being 
indicated by a signal light in the driver’s cabin. The 
hoist gear is then de-clutched, the action of releasing 
the clutch freeing the compensating drum and holding 
it stationary by a brake. The main return block is 
then lowered to the ground and the crane hook is fitted. 

When the crane is required for coaling with the 





Referring to the detailed drawings of the gripping 
mechanism, Fig. 3 shows the position of the various 
components when the wa. 2n is in place, the axle which 
is to be held being indicated at a. Fig. 4 shows the 
condition before the wagon is run on to the cradle. 
The plan, Fig. 5, corresponds to the elevation, Fig. 4. 
A pair of hooked levers } are attached to a common 
shaft c carried in bearings on the longitudinal mem- 
bers of the cradle. Each lever is balanced by a 


weight d. The boss of the lever } is formed with a 
short arm e, which is coupled by the rod f to the 
shackle link of the suspension rope. This arrangement 
will perhaps be clearer on reference to Fig. 2, in which 
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the two rods and the links to which they are connected 
can be seen on the right of the cradle. Immediately 
the load comes on to the right-hand suspension ropes, 
which it does before the left-hand ropes are affected 
owing to the method of slinging the cre“le, the links 
fall into line with the straightene? 
short arm e is pulled towards the mx..., .«s move- 
ment raising the hooked end of lever 6 into the position 
shown in Fig. 3, that is, to the level of the wagon axle. 
This is the condition of the mechanism shown in Fig. 2, 
in which the right-hand suspension ropes are seen to 
be in tension while the left-hand ropes have not 
straightened their links. The right-hand ropes are 
shorter than the left-hand ropes, with the result that 
the cradle does not hoist in a level position but with a 
dip towards the leading end of the wagon, as shown in 
Fig. 1. This ensures that the axle eventually comes 
into contact with the hooks of levers 5, even if the 
original shunting on to the cradle does not cause con- 
tact, the wagon moving a little way under gravity. 
At the same time, the wagon is not locked by 
the movement of lever 6 so as to prevent movement in 
either direction. 

At this point it is necessary to note that the small 
curved lever g, Figs. 3 and 4, pivoted at the tip of 
the hook of lever 6, is concerned in the locking move- 
ment, though this is actually performed by the hooked 
lever h, of which there is a pair. These levers are 
raised, when the lock is seleased, ts the position shown 
in Fig. 3 by means of counterweights + and the axle 
is thus clasped in the hooks both on its front and 
rear surfaces, so that movement of the wagon on 
the cradle rails is impossible. Levers b and h, however, 
are locked in place, the locking and subsequent release 
being effected as follows. Referring to Fig. 4, it will 
be seen that lever g, when lever 5 is in its lowest, or 
retracted, position, projects in front of the recess of 
the hook of lever 6. Lever g is coupled by a short 
rod to a spring-loaded bell-crank lever j, the boss of 
which is formed with a shoulder k on a cam-shaped 
periphery. The function of this shoulder in the posi- 
tion shown in Fig. 4 is not apparent, but reference to 
Fig. 3 will make it clear that it engages with the tip 
of a pawl I, which is pivoted on a second, and larger, 
pawl m, pivoted on the same shaft as is the lever j. 
The tip of the pawl m engages with a shoulder formed 
on a boss n attached to lever 5. It will now be evident 
from Fig. 3 that no movement of lever 5 is possible, 
since it is prevented from rotating round the centre 
of the shaft ¢ in a clockwise direction by the rod f and 
in @ counter-clockwise direction by the pawl m. The 
tips of both pawl / and pawl m are kept in contact 
with their respective shoulders by a compression 
spring o, which forces the tips apart as long as the 
cradle is suspended. 

The lever A is kept in position as follows. The pawl m 
has a short arm p coupled by a rod to a corresponding 
short arm q on the lever h. As long, therefore, as the 
pawl m cannot rotate on its pivot, the lever A cannot 
turn and the whole system of levers is locked. The 
locking gear is carried on a bar r spanning the longitu- 
dinal members of the cradle at the bottom. The part s 
is @ bar fixed across the cradle base. In order to 
understand the releasing movement it may be sup- 
posed that, in Fig. 3, the cradle is descending, with an 
empty wagon in place, and is so nearly lowered that 
it is only just above the base, the nome fin being clear 
of the bar s and the levers 6 and A being still locked. 
Further descent of the cradle into the base, however, 
causes the bottoms of the pawls I and m to come into 
contact with the bar s, with the result that the spring o 
is compressed, the pawls are pushed upwards and their 
tips disengage from the respective shoulders. This 
condition is shown in Fig. 4. The lever b is depressed 
by the rod f as the link to which it is attached falls 
inwards owing to the weight of the suspension rope, 
the arm e being turned in a counter-clockwise direc- 
tion. At the same time the lever g is pulled forward 
by the turning, in a clockwise direction, of the lever j, 
this turning being due to the expansion of the com- 
pression spring in its bell-crank arm. When the lever } 
rises to the axle-gripping position, as in Fig. 3, the 
lever g is forced backwards and the lever j is turned in a 
counter-clockwise direction against the spring, so that 
the shoulder & is in the correct position for the locking 
of the system with the wagon in place. The lever h is 
folded down, or retracted, by the pushing upwards of 
pa ae m on making contact with the bar s, as shown 
in Fig. 4. Its travel is limited by a stop attached to 
its hooked tip coming into contact with the supporting 
bracket, as shown in Fig. 4. As already stated, the 
lever his raised by the counterweight i. The action 
of the cradle in locking the wagon to it is wholly auto- 
matic, a condition which conduces to a saving of time 
in loading ships from tipped coal wagons. 

_ The automatic mechanism is ingenious and interest- 
ing, but it must be admitted that it looks rather com- 
plicated. It is stated, however, that a year’s test of 


one of the cradles, during which it was in daily use, 
has shown that the mechanism functions quite satis- 
factorily and no wear that can be detected has occurred. 


and the | 
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The McIntosh Locomotives of the Caledonian Railway, 
1895-1914. By A. B. MacLeop. Ian Allan 225-227, 
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International Labour Office. The Safe Installation and 
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The Empire Marketing Guide. British Empire Trades 
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Numbers, in the British Commonwealth of Nations. 
1944-45 edition. London: Business Dictionaries, 
Limited, 133-137, Fetter-lane, E.C.4. 
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F. H. Grpson and W. A. Setvic. Washington: Sup 
erintendent of Metals. [Price 10 cents.) 
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PERSONAL. 


Mr. W. H. McMENEMEY, M.Eng., M.I.N.A., is re- 
tiring from the position of engineering Manager ty 
Cammell Laird and Company, Limited, on December 31, 
has been associated 
with the firm for 57 years. 

Sim Cecr, Bupp, K.B.E., has relinquished his position 
as director of the Imperial Smelting Corporation, Limite:(. 

Mr. P. G. MYLNE MiTcHeE zt is retiring from the position 
of managing director of Royal Mail Lines, Limited, 
on December 31, after 53 years’ service with the company 
He is also relinquishing the position of deputy chairma: 
of the company and of the Pacific Steam Navigation 
Company, but is retaining a seat on the boards of both 
companies. Mr. ©. ©. BARBER, at present genera! 
manager, Royal Mail Lines, Limited, is succeeding Mr. 
Myine Mitchell as managing director of the company, 
and Mr. H. J. HaLcrow, assistant general manager 
has been made general manager. 

Lievut.-Cou. Ivor Fraser has been appointed a 
director and Mr. ©. M. Avuty, B.Sc., M.I.Chem.E 
technical director, of W. J. Fraser and Company, Limited. 
chemical-plant manufacturers and contractors. Mr 
Auty has been, for 10 years, senior process chemica! 
engineer of the company and will continue to be mainly 
responsible for its process and research activities. 

Mr. F. Pickworts, F.C.1LS., has been appointed 
managing director of the English Steel Corporation. 
Limited, and its subsidiaries, The Darlington Forge 
Limited, and Industrial Steels, Limited. Mr. F. & 
BEALE, A.O.1.S., at present assistant secretary, is now 
appointed secretary of the Corporation. 

Mr. T. Saut, sales manager, Wellington Tube Works 
Limited, has been appointed to a seat on the board of 
directors of the firm. 

Mr. R. O. Lumspen, A.M.I.Mech.E., is now genera! 
works manager of The National Fire Protection Company 
Limited, Richmond. 

Mr. F. A. Srratron, A.M.I.Mech.E., has been made 
assistant engineer on the staff of the Firestone Tyre and 
Rubber Company, Limited. 

The interests and trading rights of Caprort: VALVE 
Gears, LIMITED, a subsidiary company of HEENAN AND 
Froupe, Lowrrep, have been acquired by ASSOCIATED 
LOCOMOTIVE EQUIPMENT, LimireD, Worcester. 

Tue INSTITUTION OF HEATING AND VENTILATING 
ENGINEERS have removed their offices to 72-74, Victoria- 
street, London, S.W.1. (Telephone: VICtoria 0146-7.) 

Messrs. CHAPMAN AND Haut, Limrrep, have informed 
us that their editorial and administrative offices have 
been moved to 37-39,» Essex-street, Strand, London. 
W.C.2. (Telephone: CENtral 2801.) 





APPLICATIONS OF Cast Iron IN BUILDINGS.—-An 
exhibition of photographs, samples and articles illus- 
trating some of the historical and contemporary appli- 
cations of cast iron in building construction and in the 
finishing of dwelling houses was held at the headquarters 
of the British Cast Iron Research Association on Decem- 
ber 13. The exhibits included radiators, stoves, fire 
“ surrounds,” rain-water pipe heads, hot-water boilers, 
baths, storage tanks, grates, water and gas mains, 








windows, panels, drain pipes and fittings, balustrades. 
railings, facades, bandstands, gates, garden seats and 
chairs, kitchen equipment, and decorative plaques. 





CALENDARS.—We have received useful wall calendars 
from a number of engineering firms. In order to comply 
with the Paper Control Orders, a legal nominal charge 
is made for each calendar. The amount is given in 
brackets after the name of each firm. Messrs. A. A. 
Jones and Shipman, Limited, East Park-road, Leicester 
(3d.); Messrs. Ruston and Hornsby Limited, Publicity 
Division, Sheaf Ironworks, Lincoln (id.); and Messrs. 
Ransomes and Rapier, Limited, Waterside Works, 
Ipswich (ld.). A desk calendar has come to us from 
Messrs. Hugh J. Scott and Company (Belfast), Limited, 
Volt Works, Ravenhill-avenue, Belfast (1d.). 





MILD-STEEL ELEcTROpDEs.—A circular recently issued 
by Messrs. The Quasi-Arc Company, Limited, Grosvenor 
House, Park-lane, London, W.1, gives full technical 
information regarding its ‘“‘ Radian” mild-steel coated 
electrodes for welding mild steels and the high-tensile 
structural steels of British Standard Specification No. 968 
(1941) and Amendment No. 1 (1943). Deposits made 
with these electrodes under normal conditions show a 
yield point and maximum tensile strength of 24-8 tons 
and 32-6 tons per square inch, respectively ; an elonga- 
tion of 28 per cent., and a reduction of area of 56 percent. 
An all-weld-metal test bar will bend through 180 deg. 
without sign of fracture over a mandrel of twice the dia- 
meter of the bar; the Izod impact value lies between 
50 ft.-lb. and 60 ft.-Ib. ; and the weld metal can be hot 





forged without difficulty or any tendency to fracture. 




















DEC. 29, 1944. 


ENGINEERING. 





5°99 








NOTES FROM THE NORTH. 
GLasaow, Wednesday. 

Scottish Steel.—With plant considerably under-em- 
ployed, there is a certain amount of anxiety about the 
prospects for the re-start after the New Year holidays. 
It is generally felt that the early months of 1945 will be 
difficult, as the flow of new business is very poor. In 
fact, some units may not start up immediately the 
holidays are over, according to one trade observer, 
although this view is not official. The position is rather 
“ fluid ” at the moment and until the Government gives 
a lead the prospects for the near future are not clear. 
The bar mills and the light rolling mills should have a 
fair accumulation of orders on hand, but the plate and 
re-rolling departments are rather slack. 


Scottish Coal.—Gas and electricity are in steadily 
increasing demand for domestic purposes, and some 
producers are already drawing partly on their coal 
reserves. This is a serious matter, as, normally, reserves 
are not used until late in January, and as current 
deliveries are lighter than ever it is causing the Scottish 
authorities some anxiety. Opencast production is 
handicapped by weather conditions, and the output from 
the deep mines continues to decline. 

Industrial Design.—There has been general satisfaction 
at the appointment of Sir Steven Bilsland as chairman 
of the Scottish Committee to work with the Council of 
Industrial Design. Sir Steven is an authority on Scottish 
industrial affairs, being chairman of the Advisory 
Council, and he has given valtable service in the work of 
“ putting Scotland back on the industrial map.” In 
view of the urgent need for new industries in Scotland, 
together with the need for the older established under- 
takings to bring themselves up to the highest pitch of 
efficiency in design and production, the new Committee 
should play a vital part in the post-war planning of 
industrial Scotland. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The lull in the iron and allied trades 
has been accentuated by the holiday period, but a rather 
hopeful view is taken of the near future. Outstanding 
features of the present situation are the stray supplies 
of pig iron, the heavy demand for steel sheets and light 
structural material and the prospect of a good demand for 
heavy steel and cast iron scrap. 


Foundry and Basic Iron.—The supply of ordinary 
foundry pig iron is small but adequate for current needs. 
The output of Cleveland brands is still irregular and 
light and much of the moderate tonnage of iron passing 
into consumption at North East Coast works is from 
other producing areas. The requirements of the light- 
castings plants promise to be on a somewhat improved 
scale after the holidays. The yield of the basic blast 
furnaces is ample for the makers’ own consuming depart- 
ments but provides no tonnage for use elsewhere. 


Hematite, Low-Phosphorus and Refined Iron.—The 
situation in the hematite branch of trade is unchanged. 
The limited output falls short of the demand and strict 
rationing of authorised users is still unavoidable. The 
careful allocation of available tonnage, however, ensures 
the maintenance of regular deliveries for all essential 
needs. The prospects of an early increase in production 
do not improve. Some increase in the supply of ore 
used in the manufacture of hematite is considered to be 
not unlikely, but other obstacles to an increase in the 
make are difficult to overcome. Outputs of low-phos- 
phorus grades and refined iron are only just sufficient 
for the consumers’ requirements. 


Manufactured Iron and Steel.—Users of semi-finished 
iron can readily meet requirements. Conditions in the 
finished-iron industry vary ; some branches are actively 
employed, but several departments are slack. There is 
continued pressure for large supplies of steel semies to 
keep the re-rolling plants fully employed. Forward book- 
ings for re-rolled steel, however, while substantial, are 
not so extensive as was anticipated a little while ago. 
Special and alloy steels are in satisfactory supply and 
prompt attention can be given to purchases of heavy 
joists ; orders for early delivery of heavy plates can also 
be placed. On the other hand, sheet makers have as 
much work as they can deal with and manufacturers 
of light sections are well sold. There are ready outlets 
for railway requisites and colliery equipment. 





ELEcTRIC HAND TOOLS FOR THE BUILDING INDUSTRY. 
—An address on the application of electric hand tools to 
building was given in London on December 18, before the 
London Master Builders’ Association, by Mr. F. C. 
Orchard, M.I.E.E., A.M.I.Mech.E., Chief Electrical En- 
gineer of the Borough of Hornsey. Many tools of 
British and American manufacture were exhibited. 





| NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Production reached a peak at steel 
and engineering works in the days immediately preceding 
the Christmas holidays, for, in addition to the older 
orders which it was desirable to complete before the 
break, there were several rush orders which could not 
wait for delivery in the New Year. Response from the 
workmen was very satisfactory and there was a minimum 
of absenteeism. Preparations were made for carrying 
out a good deal of essential repair work to plant and 
machinery, much of which has had to withstand the 
strain of long runs during the war years. It was thought 
during the late Autumn that the state of order books for 
the New Year would necessitate reduced production, but, 
since then, there have been indications that the outlook 
will be brighter than was anticipated. The easing of 
controls of raw materials has given an opportunity for 
sandwiching some peace-time jobs among the more 
essential war work. 

South Yorkshire Coal Trades.—Coal production has been 
improving alittle, but not to the extent that was hoped. 
Absenteeism is still rife, particularly among the Bevin 
trainees, who at some pits take far more time off than 
the ordinary mineworkers. It is said that a majority 
of the trainees are making an honest attempt to carry 
out their work with diligence, but at one colliery concern 
the rate of absenteeism among trainees was as high as 
40 per cent. for some weeks. All washed and graded 
steam coal is heavily sold forward, and new transactions 
are virtually impossible. Outcrop coal is coming forward 
freely, and additional sites are to be worked. Alter- 
native fuels, such as washery fines, find ready outlets. 
More house coal would be welcome, and the domestic 
sizes of coke are very scarce. The make of cokes is at 
about the maximum, and further calls are being made 
for furnace and foundry sorts. 





NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


The Welsh Coal Trade.—Before Christmas, productions 
at the collieries showed the usual pre-holiday expansion 
but this had no material effect on the supply position, 
which remained very tight. Enough business was avail- 
able to account for almost all the coal that came to hand. 
In view of past experiences operators anticipated a poor 
attendance at the pits immediately after the holidays, 
and were anxious to keep whatever they could in reserve. 
Reporting on absenteeism, the Regional Controller, Mr. 
William Jones, told the Regional Fuel Board last week 
that there was a further drop in the rate of avoidable 
absenteeism for the four weeks ended October 28 as 
compared with the previous month. Almost all the 
absentees were in the under 30 group. The manpower 
in South Wales and Monmouthshire had slightly declined, 
but it was hoped that with the influx of new men into 
the industry, the position would improve. Up to the 
end of November 794 optants and 568 volunteers had 
been placed at selected collieries. The total number of 
new entrants into the industry in the region through the 
training centre at Oakdale was 3,737, of whom 3,153 had 
been placed at pits. A very heavy home consumption 
mainly accounted for supplies on the market and book- 
ings in this direction are likely to be extensive for some 
time. All the important industries were taking large 
quantities as also were the essential pubic services ; 
good trade was available with the ordinary user. In 
these circumstances export trade had to be kept down 
and the only shipments of any importance were to the 
fighting services under the direction of the authorities. 


Swansea Steel-Sheet Indusiry.—The report issued by 
the Incorporated Swansea Exchange states that, last 
week, home consumers in the market for tin-plates and 
substitutes continued to cover their requirements for 
the first quarter of 1945. The export market remained 
dull and very little, if any, business was trag§sacted. 
There was no relaxation in the strong demand for steel 
sheets and the works were operating to capacity. 
Seasonal influences were more marked in the iron and 
steel scrap market which remained quiet. The prices 
of tin-plates, uncoated plates, galvanised steel sheets and 
other iron and steel products and non-ferrous metals 
were unchanged. 





GOVERNMENT MEMORANDUM ON ELECTRODEPOSITION. 
—Notification has been received from the Armament 
Research Department that, by permission of the Director- 
General of Research and Development, Ministry of Supply, 
A.R.D. Electrodeposition Memorandum No. 6 is being 
released for publication. The Memorandum deals with 
methods of obtaining adherent nickel or chromium 
deposits on special steels, cast iron and non-ferrous metals. 
Copies may be obtained on application to the Chief 
Superintendent of Armament Research at the following 
address: O.S.A.R. Liaison Officer, c/o 8.T.A.M., Room 
1043, Shell-Mex House, Strand, W.0.2. (Telephone No. 
Gerrard 6933, Ext. 740.) 








NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF AUTOMOBILE ENGINEERS.—Western 
Centre: Saturday, December 30, 2.30 p.m., Merchant 
Venturers’ Technica] College, Unity-street, Bristol. “A 
Survey as to Improvements in Lighting of Automobiles 
and Public Service Vehicles,” by Mr. Wilfrid Lund. 

INSTITUTION OF THE RUBBER INDUSTRY.—London 
Section: Monday, January 1, 6.30 p.m., Caxton Hall, 
S.W.1. “ Infra-Red Radiation and Industrial Heating 
Processes,” by Mr. L. J. CO. Connell. “ High-Frequency 
Heating of Dielectrics,”’ by Mr. N. R. Bligh. 

INSTITUTION OF OrviL ENGINEERS.—Works Construc- 
tion Division: Tuesday, January 2, 5.30 p.m., Great 
George-street, 8.W.1. Discussion on “‘ Organisation of 
Civil Engineering Work,” to be opened by Lt.-Col. C. M. 
Norrie. Northern Ireland Association: Monday, January 
8, 6.15 p.m., Queen’s University, Belfast. “‘ The Gauging 
of Concrete Mixes, with Special Reference to Central 
Mixing Plants,” by Mr. E. Reid. Road Engineering 
Division : Tuesday, January 9, 5.30 p.m., Great George- 
street, S.W.1. Discussion on “ Layout of Road Inter- 
sections,” to be opened by Mr. A. J. H. Clayton. Edin- 
burgh Association: Wednesday, January 10, 6 p.m., 
North British Station Hotel, Edinburgh. ‘“‘ Soil Mecha- 
nics and the Railway Engineer,” by Mr. H. R. Reynolds. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, January 
5, 6.30 p.m., 39, Victoria-street, S.W.1. ‘“‘ Industrial 
Porous Ceramics,” by Mr. W. B. Bentley. North-Western 
Section: Saturday, January 6, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. Ordinary Meeting. Institution : 
Friday, January 12, 6.30 p.m., 39, Victoria-street, S.W.1. 
“The Stability of Retaining Walls and Clay Slopes,” 
by Mr. W. H. Ward. 

INSTITUTION OF MECHANICAL ENGINEERS.—WNorth- 
Western Graduates’ Section: Saturday, January 6, 2.30 
p.m., Engineers’ Club, Manchester. “ Boiler House 
Practice and Efficiency,” by Mr. H. Marsden. South 
Wales Branch: Tuesday, January 9, 3 p.m., Mackworth 
Hotel, Swansea. Thomas Hawksley Lecture: “ Research 
and Development in Aeronautics,” by Dr. H. E. Wimperis, 
read by Sir Arthur Whitten-Brown. Scottish Branch: 
Thursday, January 11, 7.30 p.m., Royal Technical Col- 
lege, Glasgow. ‘“‘ Machinery for Opening Bridges and 
Other Movable Structures,” by Mr. J. M. Baxter. Insti- 
tution: Friday, January 12, 5.30 p.m., Storey’s-gate, 
St. James’s Park, S.W.1. Extra General Meeting, with 
Applied Mechanics Group. “ Fluid Film Lubrication of 
Parallel Thrust Surfaces,” by Mr. A. Fogg. “An Ex- 
ploratory Study of Oil Grooves in Plain Bearings,” by 
Dr. D. Clayton. North-Western Branch: Saturday, 
January 13, 2.30 p.m., Engineers’ Club, Manchester. 
Annual General Meeting. Presidential Address: “ Ap- 
plied Research,” by Dr. H. R. Ricardo, F.R.S. London 
Graduates’ Section: Saturday, January, 13, 3.3@ p.m., 
Storey’s Gate, S.W.1 Film Display. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre: Monday, January 8, 6 p.m., Grand Hotel, 
Birmingham. Discussion on “ Training of an Engineer,” 
to be opened by Mr. D. B. Hoseason. Scottish Centre : 
Tuesday, January 9, 6.15 p.m., Royal Technical College, 
Glasgow. “ Transmission and Distribution of Electricity 
to Mines,” by Mr. B. L. Metcalf. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLaND.—Tuesday, January 9, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. “‘ The Shipping Situation: An 
Appreciation,” by Capt. F. P. Longton. 

Royal Socrery or ARTs.—Wednesday, January 10, 
1.45 p.m., John Adam-street, W.0.2. Dr. Mann Juvenile 
Lecture. “ How Wrecked and Sunken Ships are Salved,” 
by Mr. G. R. Critchley. 

INSTITUTE OF FUEL.—Wednesday, January 10, 2.30 
p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. “‘ Methane,” by Sir Alfred Egerton. 

Nortu-East Coast INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS.—Student Section: Wednesday, 
January 10, 6.45 p.m., Bolbec Hall, Newcastle-upon- 
Tyne. “Sailing Yacht Construction,” by Mr. O. M. 
Clemmetsen. Institution: Friday, January 12, 6 p.m., 
The Literary and Philosophical Society, Newcastle-upon- 
Tyne. “ Measuring Instruments for Use in Engineering 
and Shipbuilding,” by Mr. B. A. Robinson. 

DresEL ENGINE USERS ASSOCIATION.—Thursday, 
January 11, 2.30 p.m., Caxton Hall, Victoria-street, 
S.W.1. Symposium on “ Engine Cooling Water Systems.” 

GLasGow UNIVERSITY ENGINEERING SocreTr.—Thurs- 
day, January 11, 6.30 p.m., James Watt Engineering 
Laboratories, University, Glasgow. Open discussion. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, January 13, 2.15 p.m., E.L.M.A. Lighting 
Service Bureau, 2, Savoy-hill, W.C.2. “ Installation, 
Maintenance and Operating Problems of Theatre Light- 
ing,” by Mr. L. G. Applebee. 
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THe TACKINESS OF ADHESIVES.—Bulletin No. 24, 
issued by the Director of Research and Development, 
Messrs. Aero Research, Limited, Duxford, Cambridge, 
and dated December, 1944, deals with that property of 


some adhesives by which a joint is made as soon as the | 


parts coated with the adhesive are brought together, as 
compared with others which require heat and pressure to 
render them effective. The property, which is known as 
“ tackiness,” has received a good deal of attention, as 
the bibliographical references show, but in the Bulletin 
this work has been usefully summarised in a handy 
form. 


Ford V-8 ENGINES IN WAR SERVICE.—War-time pro- 
duction of V-8 engines at the Dagenham works of the 


or less conventional motor vehicles in the various Ser- 
vices, this type of engine has been adopted, to the 
exclusion of others, in track carriers. The Balloon 
Barrage Command employs Ford V-8 engines to operate 
balloon winches; and the anchor vehicles are six- 
wheelers driven by the same type of power unit. The 
V-8 engine has also found application at sea in light naval 
craft and in landing barges and amphibian vehicles. In 
civil defence it has been employed in trailer fire-pumps, 
hose-laying vehicles, fire-escape vehicles and ambulances. 
The claim is made for this type of engine that it has 
played a part in practically every theatre of war. 


SPECTROGRAPHIC Discussion GrouP.—As a result of 
discussions between various users of spectrographic 





Ford Motor Company has recently passed the figure of 
250,000 unite. Besides being used in a variety of more | 


equipment in the Glasgow area, a Spectrographic Discus- 
sion Group was founded there in 1941. It meets at 









intervals of approximately six weeks, in the Royal 
Technical College, Glasgow, to discuss problems con- 
nected with spectrographic methods of analysis and other 


questions. Although originally confined to members in 
the Glasgow area, persons representing concerns in 
Aberdeen, Sheffield and London have since been admitted. 
It has always been considered of first importance that 
the nature of its discussions should be informal, and 
that, in no sense should the Group acquire the character 
of a society. In this respect, it has been found necessary 
to limit membership to persons directly interested in 
spectrography and also to control membership by invita- 
tion. In addition to representatives of industrial firms, 
the Group includes members of research and teaching 
organisations, Government departments, and manufac- 
turers of spectrographic equipment. The chairman of 
the Group is Mr. S. D. Steele, of Messrs. Babcock and 
Wilcox, Limited, Renfrew. 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


“TENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 





For the United Kingdom # 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies 83 3 0 
Thick paper copies . #3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies vty the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 
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The ch for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No, the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 
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Cheques should be crossed “The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
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APPRENTICESHIP TO 
SKILLED TRADES. 


Ix most discussions about apprenticeships to 
engineering, it is tacitly assumed that there is only 
one kind of engineering, at least so far as the appren- 
tice is concerned; namely, the kind of jobbing 
work which begins: with a year or so at the vice 
bench and progresses through various stages of 
fitting, turning, etc., to the erection and testing of 
the final product, or, perhaps, to some degree of 
individual responsibility, such as is associated with 
the marking-off table or the work of the tool room. 
When any thought is given to the position of the 
apprentice to such a trade as instrument making, 
there is a tendency to look upon such a training, in 
the light of vague notions of the origins of City 
Companies and the history of trade guilds, as a 
servitude to the ways of commerce as much as to a 
skilled handicraft. So, in truth, it should be, and 
so also should be any engineering training, though 
it is only recently that this has become more widely 
recognised ; but there are more important issues at 
stake to-day in the vocational training of the rising 
generation than merely that of providing the appren- 
tice with the means of earning a livelihood, for his 
is the generation which must bear a great part of 
the burden of re-establishing Britain, now a debtor 
nation, in the world’s markets—not so much in the 
immediate post-war years, when it will be no diffi- 
culty in selling almost anything to customers who 
have been starved of both consumer goods and 


succeeding years, when the most urgent needs have 
been met and customers once again become critically 
selective. 

This is the theme—or, perhaps, it would be more 
correct to say, the inspiration—of an excellent 
little book on Apprenticeship for a Skilled Trade,* 
which has been written by Mr. F. Twyman, F.R.S., 
the managing director of Messrs. Adam Hilger, 
Limited. In that capacity, Mr. Twyman is naturally 
concerned primarily with the manufacture of scien- 
tific instruments and the maintenance of a sufficient 
supply of craftsmen, of the right type and the most 
suitable training, to ensure that this highly 
specialised branch of the engineering industry does 
not languish for want of men to carry it on; but 
many of his observations apply equally to a number 
of other crafts, and his survey of general principles, 
together with an admirable appendix on ‘* Appren- 
tices and the Law,” by Dr. Henry Newcome Wright, 


are of fairly wide application. 





* London: Charles Griffin and Company, Limited. 





Strand, W.C.2 





[Price 5s. net.] 


CONTENTS. 
PAGE 
Alternating-Current Transmission—II. (Jllus.) .... 501 
Research and Development in Aeronautics . 503 
Riveting of Wrought Aluminium Alloys 505 


Institution Elections 508 
Books Received 508 
Personal 508 


Casti 514 
Letter to the Editor —*“ The Efficient Use of Fuel” 515 
Notes from South America 516 
Labour Notes 516 
Piston-Ring and Cylinder Wear in Automobile- 

Type Engines (Jilus.) 517 
“ ENGINEERING ” Patent Record (Jllus.) 520 

FRIDAY, DECEMBER 29, 1944. 

Vow. 158. No. 4120. 


capital equipment for nearly six years, but in the. 





Mr. Twyman’s presentation of his subject is 
somewhat unusual; having found, as he observes, 


in ing books on the reform of the conditions of 
child labour, that his attention becomes too ex- 
hausted after reading through the preamble and 
preliminary history to appreciate the details of the 
suggested reforms, he reverses the order, presenting 
his scheme of apprenticeship first and then dis- 
cussing the considerations on which it is based. His 
justification for producing it is simple and direct. 
“This country cannot become self-sufficient,” he 
observes ; “it must, therefore, export.’’ Such induce- 
ments to international trade as reciprocal agree- 
ments and preferential tariffs alone cannot be relied 
on to ensure an adequate volume of business ; “‘ we 
must either make things cheap or make them of 
high quality.”” In either case, craftsmen are needed, 
and “craftsmen cannot be produced except by 
training in industry.”” Thus far, we are convinced, 
Mr. Twyman will carry every reader with him, 
excepting, perhaps, the very small minority who 
would still argue on the analogy that the best way 
to teach a boy to swim is to throw him into the 
water. There may be rather more who might 
question his next assertion, that “continuity of 
learning a craft cannot be ensured without appren- 
ticeship,”’ and who could produce a certain amount 
of evidence to the contrary. 

Admittedly, there are exceptions to every rule, 
but in this case they cannot be sufficiently numerous 
to jeopardise the validity of the rule; but that is 
really rather beside the point, for Mr. Twyman’s 
main contention is that, hitherto, apprenticeship 
alone has provided no guarantee that the craft 
would be adequately taught. This is undeniably 
true in many instances, and it is to avoid this risk 
that the proposal is made to ensure proper teaching 
by embodying an appropriate curriculum in the 
contract and enforcing its observance by a system 
of periodical inspection, carried out by an indepen- 
dent authority such as (in London) the London 
County Council. He suggests that the apprentice- 
ship contract should set forth the trade to be 
taught, the duration of the apprenticeship and the 
rates of pay in successive years, and the time to be 
allowed for continuation day classes in school or 
college, which may be arranged to differ for appren- 
tices of different aptitudes. No premiums should 
be payable, and it is proposed that the rates of pay 
should be fixed proportions of the rates of pay for 
journeymen in the particular district, to be agreed 
between the unions and the Engineering Em- 
ployers’ Association for the district. The propor- 
tions suggested are, for a five-years’ apprenticeship, 
0-2, 0-3, 0-5, 0-6 and 0-7 of a journeyman’s rate in 
the successive years ; and, for a four-years’ appren- 
ticeship, 0-3, 0-4, 0-6 and 0-7 of the full rate. 

In principle, this scheme may appear not to differ 
greatly from those now operated by a number of 
the larger engineering firms, several of which have 
been described in our columns from time to time ; 
some of these firms, moreover, have adopted already 
Mr. Twyman’s further suggestion that post-appren- 
ticeship scholarships might be made available at a 
university college for those apprentices able to 
derive benefit from them. There are other features 
about Mr. Twyman’s proposals, however, which we 
believe to be novel. One of these is that the 
minimum age for apprenticeship should be 14, the 
training to be received ranking as part of a con- 
tinuance of education. This would appear to be 
practicable within the provisions of the Education 
Act, which states that it shall be the duty of the 
parent of every child of compulsory-school age to 
cause him to receive “ efficient full-time education 
suitable to his age, ability or aptitude, either by 
regular attendance at school or otherwise.” The 
‘* or otherwise ’’ qualification would appear to allow 
the necessary latitude for the adoption of a minimum 
apprenticeship age of 14, if an approved curriculum 
is followed, and affords, too, justification for the 
proposal that no educational qualification should 
be prescribed as a condition of apprenticeship. 

More revolutionary than this, however, is the 
suggestion that no maximum age need be stipulated ; 
and that if an adult, already skilled in some particu- 
lar trade, should wish to acquire some additional 
skill, he should be allowed to enter into an appren- 





ticeship contract which will erable him to do so, 
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irrespective of his age, at rates of pay to be agreed 
between himself and his employer, “nor should 
trade union customs prevent him, while doing so, 
accepting rates of pay lower than the union rates.” 
Mr. Twyman amplifies this proposal by suggesting 
that scholarships might be obtainable to assist such 
acquisition of a wider mastery of an industry, thus 
providing more men capable of holding managerial 
positions. The hypothetical example that he gives 
is that of an adult skilled optical-instrument maker 
who might wish to learn such a craft as optical 
glass-working as a supplementary skill. Oppor- 
tunities to learn something of ancillary trades 
would probably be appreciated by craftsmen in 
many other branches of engineering. 





| 





STANDARD ALTERNATORS 
FOR TURBINE SETS. 


In the course of recent sessions, a number of 
papers dealing with the question of the standardisa- 
tion of various electrical machines and appliances 
have been read before the Institution of Electrical 
Engineers. These may be looked upon as bearing 
on the question of post-war planning in the electrical 
field, to which the Institution is giving considerable 
attention. The latest paper of this class, entitled 
““ Standardisation and Design of A.C. Turbo-Type 
Generators,’ was read by Mr. G. A. Juhlin at the 
London meeting on December 7. As the paper 


Yet another innovation forming part of Mr. | forms one of a series, it seems possible that it was 


Twyman’s suggested scheme is the proposal that 
the right to take apprentices in accordance with its 


| 


written by request as there is nothing in it to suggest 
that the author thinks turbine-driven alternators 


terms should be contingent upon the competency | are a suitable class of machine for standardisation. 


| 


of the master and his ability to provide proper|The main value of standardisation lies in inter- 
facilities for training. At one time, no doubt, this | changeability and accrues to the user. It is both a 


requirement would have been regarded as unneces- 
sary; only a man of competence, as proved by the 
submission of his ‘ masterpiece,” of work made 
with his own hands, to the adjudication of his guild, 





convenience and an economy that articles used in 
very large quantities and manufactured by a large 
number of firms should be of dimensional standards, 
but for large and expensive machines, used in com- 


could take an apprentice whose training would be | paratively small numbers, the convenience of inter- 


recognised as a qualification. Whether this method 
of control was ever one hundred per cent. efficient, 
we are inclined to doubt; if it were, it is only 
another example of the general experience that, the 
more complete a monopoly, the more likely it is to 
break down by inducing a spirit of resistance to its 
autocratic ordinances. There are to-day, no doubt, 
and presumably there were then, men of notable 
skill who served no regular apprenticeship ; we recall 
one instance, in the last war, of a man whose expert 
use of metal-working tools earned high praise in 
an Army camp of technical tradesmen, and who 
turned out to be a professional safe-breaker, almost 
entirely self-taught. Such examples, however, do 
nothing to weaken Mr. Twyman’s thesis; it is 
wholly desirable that youths should only be appren- 
ticed to masters who are both able and willing to 
teach, though his suggestion that the approval or 
condemnation of a master’s claims to be allowed to 


take an apprentice under contract should be left to | 


the arbitrament of some local authority may be open 
to some question. 

As Mr. Twyman says, in this country the law 
makes no stipulation regarding the competence of 
the master or the adequacy of his facilities for train- 
ing; these matters are the responsibility of the 
parent or guardian, who may or may not be in a 
position to judge. The suggested solution is that 
some such authority as the London County Council 
should keep a register of firms qualified to take 
apprentices under the scheme; that, as failure of 
the master, the apprentice or the guardian to fulfil 
the conditions of the apprenticeship would be a 
breach of contract, justifying civil proceedings, the 
local authority concerned should arrange for such 
proceedings to be taken in cases of gross neglect ; 
and that repeated cases of such failure on the part 
of a master or firm should entail removal from the 
register. There are potential disadvantages in this 
proposal which will occur at once to the mind of an 
employer who might be placed in such a position. 
The delegation of powers of this kind to a local 
authority conveys an impression of complete inde- 
pendence and impartiality which, in the great 
majority of cases, would be thoroughly deserved, so 
far as intentions go ; but the actual exercise of such 
powers, in the event, almost invariably lies in the 
hands of a very small group of officials and probably 
of one man. What assurance is there of his com- 
petence to decide upon the competence of a wide 
variety of masters, each claiming many years of 
experience in a particular trade? It would seem 
that this is a matter in which a man might reason- 
ably ask to be judged by his peers ; in other words, 
that a panel of employers, all of known standing in 
the same line of business, would be much better 
able to deliver a sound judgment. The duty of 


taking action upon it might then be left, perhaps, 
to the local authority, on which would rest also the 
onus of seeing fair play in the few instances, hardly 
to be avoided entirely, in which the defendant 
might feel that he had reason to object to the con- 
stitution of the panel. 


| 








changeability would probably never be taken 


| advantage of. 


It is not a complete statement of the case for 
standardisation to limit its claim to interchange- 
ability, as another of its purposes would be to 
reduce the number of different models built, and so 
cheapen manufacture. A more simple way to achieve 
this latter end would be for an agreement to be 
come to with the electricity-supply industry to 
limit the number of different sizes specified. Some- 
thing has been done in this direction, but some 
power-station engineers still specify intermediate 
sizes. This matter cannot be controlled by alter- 
nator builders. Apart from this question of the 
range of sizes, however, it may be suggested that 
too many different types of machine are being built 
in this country. Mr. Juhlin states that in the United 
States three firms build turbine alternators for a 
population of 130 million people ; in Germany also 
three firms cater for a population of 80 millions, and 
in the Soviet Union there is, in effect, only one 
manufacturer. In contrast to these figures, there 
are at least six firms in Great Britain building such 
alternators for a population of 46 millions. 

If a start were to be made from zero, it might 
be of economic benefit to limit the number of firms 
building machines of this class, so as to increase 
individual output and reduce manufacturing costs. 
A start, however, is not being made from zero and 
matters have to be taken as they are. Considerable 
sums of money would have to be spent to make it 
possible to produce standard types of machines in 
all the works of existing companies. For a time, 
labour costs would be higher, as the introduction of 
new designs or methods of manufacture slows up 
production until the personnel have become accus- 
tomed to the new conditions. Whatever the 
standard design agreed on, it is doubtful if there 
would be any reduction in the cost of production. 
The new design would have to be a compromise 
between the ideas of the designers of different firms, 
and it is by no means certain that it would be as 
good as the present best, if it is possible to suggest 
that there is a present best in view of the variations 
in the operating conditions which have to be catered 
for. Assuming, however, that a standard design 
was agreed on for the home market, builders would 
still have to produce machines involving special 
features in order to cater for the export trade. 

Although, as already indicated, the paper does 
not suggest that standardisation is a practicable 
proposition, but it examines the matter in detail and 
discusses the considerations which standardisation 
would involve. It would have to be decided at 
the outset what degree of standardisation was 
proposed. This might be complete or might be 
limited to mechanical dimensions. To achieve 
complete interchangeability, so that all makers 
built identical machines, would involve serious diffi- 
culties, both commercial and technical. Apart 
from the initial expense of change-over, already 
referred to, the designs now produced by individual 
firms have been evolved over many years in relation 


| bination of the two. 








to methods of manufacture and shop processes 
which they might not be prepared to forgo. 

Mechanical interchangeability, so that any set 
would go into the space occupied by another of 
similar capacity, would not cramp the designer 
in the same way as complete interchangeability, 
but would involve problems which, under present 
conditions, make it impossible of application. 
The main features which would have to be stan- 
dardised are overall dimensions ; height of centre ; 
rotor journals; couplings; position of terminals ; 
position of slip rings; the ventilating system ; 
and the arrangement of the exciter. Some of these 
conditions could be met without great difficulty, 
but others present formidable problems. The 
question of ventilation is one of these. There are 
at least three systems of ventilation in use; one 
employs separately driven fans; another fans 
mounted on the rotor only ; and the third a com 
In this latter case the rotor 
fans operate alone up to a certain load, the sepa- 
rately-driven fans coming in to assist them at 
higher loads. Mr. Juhlin states that most designers 
hold very strong views on ventilation, ‘‘ not without 
good reason,” and he doubts if it would be possible 
to. adjust differences of opinion so as to enable a 
common ventilating scheme to be put forward. 

Exciters would also present difficulties. There 
are great variations between the designs of different 
makers. It is suggested, however, that by the 
provision of a permanent sub-base, exciters of 
varying dimensions might be accommodated. 
Height of centre would have to be standard. Exciter 
field rheostats would also present a problem as they 
would not be suitable for different machines. It is 
suggested that the best solution would be to stan- 
dardise the field current for each particular alter- 
nator rating and to build exciters having a voltage 
sufficient to meet the highest excitation voltage 
required by any generator. 

The list of features which mechanical inter- 
changeability would require to be standardised, 
which is given above, is not complete ; the matter 
of house sets must be added. In some stations, 
house sets are directly coupled to the main sets ; in 
others they are independent units. It is clear that 
no dimensional standardisation of main alternators 
can be carried ou! as long as these two practices 
endure. The matter is by no means merely one of 
overall length, as the alternator ventilating system 
is involved. With closed-circuit ventilation the 
house set will be connected to the main system by 
a duct, and the lay-out may be considerably modi- 
fied as compared with that used when the house 
sets are independent. The use of coupled house sets 
also requires additional exciters. This matter is 
one for power-station authorities and not for 
electrical manufacturers. In fact, the whole 
question of any approach to the problem of the 
standardisation of turbine-driven alternators turns 
on the standardisation of requirements. The 
matter of voltage of generation, for instance, 
has nothing directly to do with the alternator 
designer ; it is a question of power-station practice 
and lay-out. A standard alternator requires a 
standard voltage. Generation at 11,000 volts is 
common and is likely to continue to be required 
not only for direct distribution, but for stepping-up 
to 66,000 volts and 132,000 volts. Machines 
generating at 33,000 volts have, however, been 
built for direct distribution and have proved their 
reliability in service and show advantages in effi- 
ciency and space owing to the absence of trans- 
formers, but this would not justify the standardisa- 
tion of 33,000 as the generating voltage. It would 
be uneconomical to wind alternators for this voltage 
for stepping up to 66,000 volts or 132,000 volts. 

The question of alternator standardisation is 
initially one for operating engineers, but the designer 
has a direct interest in the matter in that premature 
steps in that direction might have an unfavourable 
effect on development. This is a point which is 
frequently raised in connection with standardisation 
of all kinds, but as Mr. Juhlin points out in the 
present case, there is a very definite possibility that 
an important development may be hindered : that is 
the adoption of hydrogen cooling, which, he stated, 
would have been accomplished already had it not 
been for interference caused by war conditions. 





























NOTES. 


RETIREMENT OF Mr. E. B. Wepmore, C.B.E. 


On December 31, Mr. E. B. Wedmore, C.B.E., 
retires from the position of Director of the British 
Electrical and Allied Industries Research Associa- 
tion, which he has held since the formation of the 
Association in 1920. On December 22, therefore, 
practically the entire staff of the Association 
gathered in the lecture theatre of the Institution 
of Electrical Engineers to make a valedictory 
presentation to him and to pay tribute to the 
qualities of heart and head which have distinguished 
his long tenure of the Director’s office. The chair 
was taken by Mr. H. C. Silver, who called upon 
Dr. W. B. Whitney (chief engineer, Switchgear 
Department) to deliver the first of a long series 
of excellent speeches. Dr. Whitney stressed parti- 
cularly Mr. Wedmore’s catholicity of interests, as 
evidenced by more than 100 patent specifications 
(including toys, harmonic motion, colour photo- 
graphy and fountain pens), and his authorship of 
&@ manual on bee-keeping ; and then, in company 
with Miss E. B. Todd, the most recent recruit to 
the staff, made the presentation of a gold wrist- 
watch, binoculars and cheque. Other speakers 
included Dr. 8. Whitehead (Assistant Director), 
who becomes acting Director on January 1 in 
succession to Mr. Wedmore ; and Mr. H. G. Taylor, 
a former member of the staff, who remarked that, 
as such, he shared a distinction which not many 
possessed, for the turnover of staff had been only 
about 10 per cent. in 20 years—a tribute in itself 
to the retiring Director. Mr. Wedmore, in reply, 
thanked his colleagues and staff for their support in 
building up the E.R.A. from its small beginnings 
of 24 years ago, and predicted that their field would 
expand greatly in the future, in which he wished 
them every success. 


RECONDITIONING THE RalILways. 


It has become increasingly obvious, as war year 
has succeeded war year, that the British main-line 
railways will be faced with an immense task when 
the war is over in seeking to restore the high repute 
which their services formerly enjoyed. No new 
passenger stock has been built during the war, and 
locomotive replacements have been necessarily 
limited to those dictated by bare necessity. Many 
stations have suffered damage by enemy action, 
resulting in some unavoidable incorvenience to 
users, and many more are in need of modernisation ; 
facilities for handling goods and parcels traffic, also, 
are not all that they might be in many respects, 
quite apart from the increased strain put upon them 
by war-time circumstances. Common sense indi- 
cates that these shortcomings cannot have been 
hidden from the executive staffs of the railways 
themselves, though hitherto little reference to them 
has been made; but at last the railways have not 
only admitted the need, but have given some assur- 
ance that a comprehensive scheme for making good 
the deficiencies is well in hand, to be put into 
operation as soon as circumstances permit. It is 
their aim, according to the official announcement, 
to provide the British public with “‘the finest 
railway service in the world, working in close 
co-operation with the road services, and, through 
the medium of the railways’ Air Plan, now placarded 
on all the station hoardings, linked with other forms 
of transport to form a network of travel facilities 
that should meet all reasonable requirements of the 
home or foreign-going voyager. First, however, the 
existing trains, stations and equipment will be over- 
hauled and reconditioned, to remove the dinginess 
that is now so general. The construction of new 
rolling stock of all types will be pressed forward as 
quickly as possible, to enable the obsolete engines, 
coaches and wagons, retained only because of war 
conditions, to be scrapped without delay.” “As 
many facilities as possible will be restored in the 
first twelve months after the war ” and “‘ newspaper 
and mail trains, long-distance business trains, resi- 
dential services and trains to holiday resorts are to 
be given first priority ’’ ; not to mention restaurant- 
car and sleeping-car facilities, and arrangements for 
the reservation of seats and compartments. The 


an aim which, in conjunction with others, will 
involve extensive relaying of tracks to permit of 
speeds of at least 80 miles an hour, the reconstruc- 
tion of many bridges, the widening of lines, and the 
completion of electrification works interrupted by 
the war. The approaches to various busy traffic 
centres are to be redesigned, and, at a later stage, 
“hundreds of stations "’ are to be rebuilt “‘ on the 
most modern lines.”’ It is intended to restore, at 
the earliest possible moment, all the pre-war express 
freight services between important cities and towns, 
with appropriate improvements in the branch-line 
services. The Continental and Irish steamer ser- 
vices will require a considerable fleet of new vessels, 
and the boat trains, hotel services, and dock and 
harbour facilities ‘‘ will be developed with energy and 
vigour.” 


Hypro-E.Lecrric DEVELOPMENT IN SCOTLAND. 


The North of Scotland Hydro-Electric Board have 
announced that it is their intention to start work on 
the self-ccntained Lochalsh scheme in the late spring 
of 1945, and that the necessary preparatory arrange- 
ments, including an allocation of labour from the 
Scottish “‘ pool,’ are practically complete. The 
main distribution line will run from the power 
station westwards to the Kyle of Lochalsh and 
Plockton, and eastwards to Dornie and Invershiel. 
The area contains some 1,500 houses and about 400 
potential users of the supply. It will not be prac- 
ticable to provide electricity for every remote house 
and croft, but, within the limits which are practic- 
able, a free connection will be provided to every 
house within reasonable distance of the mains. The 
progress of the scheme must depend on war condi- 
tions, but, subject to the necessary priorities of 
labour and material being granted, supplies should 
be available in 18 months to two years from the 
commencement of the constructional work. The 
Board hope to be able to adopt a domestic tariff of 
5d. a unit for the initial 30 to 36 units per room 
per annum, scaling down to jd. a unit for a consump- 
tion of nine times that amount. Eventually, it is 
hoped to bring the cost down to a halfpenny a unit. 
To the suggestion that the Lowlands of Scotland 
were in danger of being’ exploited for the benefit of 
the Highlands, the deputy chairman of the Board 
(Mr. A. E. MacColl) pointed out that, under the 
Act, the price of Lowland supplies was laid down as 
“the cost of production at the cheapest steam 
station in the whole of England and Scotland,”’ so 
that there could be no sacrifice of Lowland interests. 
It is understood that further schemes are to be 
published in the near future. The Morar scheme 
has been submitted already to the Electricity 
Commissioners, and it is expected that three or four 
more Highland schemes will have been submitted 
and published by the spring. 

Tae Nationat Institute OF AGRICULTURAL 

ENGINEERING. 

The report of Mr. 8. J. Wright, M.A., Director of 
the National Institute of Agricultural Engineering, 
for the year ended August 31, 1944, indicates that 
the Institute is fairly well settled in its quarters at 
Askham Bryan, York, now that certain additional 
workshop and other facilities, necessary to its opera- 
tions, have been provided. As in the previous year, 
the main development activities have been con- 
cerned with the mechanical handling of dung, the 
mechanisation of potato and root growing, silage- 
making appliances, grain drying and storage, and 
the general problem of making tractors and their 
associated equipment more suitable to the require- 
ments of the small farm. It has become evident, 
however, as Mr. Wright points out, that the work 
which the Institute can do most usefully will depend 
on the particular subject and on the way in which 
commercial development is proceeding ; for instance, 
the Institute is not attempting to evolve complete 
harvesters for either roots or potatoes, but is study- 
ing actively such problems as the disposal of potato 
haulms, the collection of sugar-beet tops, the separa- 
tion of potatoes from stones, etc., and is designing 
experimental mechanisms for these purposes. In 
other cases, its most effective work is done by what 
is described as “‘ developmental testing”; that is, 
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average speeds on main-line trains, to give the | conditions, followed by retests where modifications 
fastest possible transit between important centres; | have been made. In the case of one dung-handling 


device, five successive. models were tested, the 
latest engine-driven machine, requiring two opera- 
tors and a third man on the trailer, being able to 
load dung at an average rate of about 9 tons an hour, 
almost irrespective of the nature of the material or 
its situation. Detailed observations were made of 
the work of a number of Catchpole sugar-beet 
harvesters in Shropshire and Scotland. On the - 
Scottish sites, some of the land was stony and on 
steep slopes, which hampered the machines, so the 
Institute devised an experimental lopping unit with 
power-driven spring-loaded lopping discs, which 
would spring apart when a stone lodged between 
them. This proved to be successful, though pro- 
longed trials could not be made. Five potato 
planters were kept under observation, but the report 
comments that “no satisfactory automatic potato 
planter is yet available,” the greatest obstacle to 
the development of such a machine being the lack 
of uniformity in the size of seed. It had been 
intended to test at least four prototype potato 
harvesters and one British-made elevator digger ; 
but this proved to be impracticable, as most of the 
machines did not arrive until the winter had begun. 
Work on grain drying has been concerned mainly 
with evolving equipment suitable for the user of 
small to medium combines. 


Srarr Trarntnc FoR INFORMATION DEPARTM ENTS. 
There is ong aspect of the subject of information 
departments which was not referred to in the article 
which appeared on page 492 of our issue of last week. 
This is the question of the supply of staff for their 
efficient operation. It is probably correct to say 
that in most industrial firms and research organisa- 
tions the information section is staffed, certainly as 
far as the senior members are concerned, by in- 
dividuals with technical training in the particular 
type of activity concerned. This condition is 
essential, but it is not in itselfall-sufficient. This is, 
perhaps, best seen when consideration is given to 
the question of the selection of junior staff. In 
many cases, no doubt, the juniors learn the special 
library and information department routine in their 
own organisation, but it would lead to their earlier 
usefulness and save much of the seniors’ time if 
they could start work with an initial knowledge 
of the methods which must be common to all infor- 
mation services. Working knowledge of the acti- 
vities of the various learned societies and research 
organisations and of the form of their publications, 
of relevant Government departments and Govern- 
ment papers, of abstracting services, of year- 
books and directories ; and of other special libraries 
are examples of the type of information which will 
greatly facilitate the carrying out of their duties. 
The Library Association has long had a training 
system for librarians in operation, but this is de- 
signed to meet the requirements of municipal and 
county libraries and is not concerned with the 
problems of special libraries and information ser- 
vices. Before the war these latter, including scientific 
libraries, were catered for by the School of Librarian- 
ship at University College, London. The whole 
subject of this special training has been under review 
by the Education Committee of the Association of 
Special Libraries and Information Bureaux and an 
account of its activities was given in a paper read 
by Mr. E. R. McColvin at the conference held on 
December 9 and 10. The paper, which was entitled 
“The Education and Status of Special Librarians,” 
gave particulars of the results of a questionnaire 
addressed to the members of the Association, in 
which it was asked what qualifications were looked 

for in appointing staff and what existing educational 
facilities provided the qualifications needed. In the 
section of the replies received from research organ- 
isations, industrial firms and Government depart- 

ments, there was unanimity that for the seniors a 
good general education was essential and a degree 
very desirable. Stress was also laid on the value 

of a knowledge of one or more foreign languages. 

This latter condition was also stressed in the case 

of junior members, but for these ayer ads = 
apparently generally held that a know o 

et technique was of greater value than special- 








intention is also to introduce a steady increase of 





by a continuous process of testing under known 





ised knowledge. 
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THE MECHANICAL PRO- 
PERTIES OF ZINC-ALLOY 
DIE CASTINGS. 


By ARTHUR Street, Ph.D. 


Iy many ways the zinc die-casting alloys hold a 
remarkable and controversial reputation. This is 
for two main reasons : in the first place, the alloys 
are white and therefore suspect by many, notwith- 
standing the advances which have occurred in the 
metallurgical development of such alloys; secondly, 
up till about the year 1927, zinc alloys were admit- 
tedly unreliable. The use of very high-grade zinc 
had not appeared in the industry and zinc die-casting 
alloys were weak, unstable and not really reliable 
for long period use under stressed conditions. When, 
late in the 1920’s, the industry began to use “ 99-99 
plus” per cent. zinc, a pronounced change for the 
better occurred, and, particularly since the intro- 
duction of British Standard Specification 1004-1942, 
zinec-alloy die-cast components conforming to this 
specification may be used with confidence for many 
applications for which their suitability might have 
been doubtful previously. It is desirable that every 
effort should be made by the die-casting industry to 
make public the present position, since far too many 
potential users still base their judgment of these 
alloys on the properties of die castings of twenty 
years ago. During the years immediately before the 
present war, three zinc-base alloys,were widely 
used by the die-casting industry in this country. | 
Their chemical compositions are shown in Table I. 











cation, Zamak Alloys for Zinc-Alloy Die Casting 
(February, 1944), the New Jereey Zinc Company 
of America have published, side by side, their latest 
values compared with their earlier results. These 
are given in Table V, the first column representing 


TABLE III.—Chemical Composition of Die Castings in 
Zinc-Base Alloys. 








Element. B.S.S. 1004/A. B.8.8. 1004/B. 
Per cent. Per cent 
Aluminium 3-9 -4-3 3-9 4-3 
Copper 00-10 0-75~1-25 
Magnesium | 0-03-0 -06 | 0-03-0 -06 
[ron .. | 0-0-10 0-0-10 
Lead . | 0-0 -005 0-0 -005 
Cadmium | 00-005 | 0-0 -005 
Tin . 0-0 -002 O-0 -002 
Zine Remainder Remainder 





TABLE IV.—Physical Constants of Zine Alloys. 


| | 
B.3.8. 1004/A. | B.S.8, 1004/B. 


Property. 

Se gravity - 6-6 | 6-7 

eight per cubic inch, Ib. 0-24 0-24 
Melting point, deg. C. .. ..| 380-9 380-6 
Solidification point, deg. C. ..| 380-6 380-4 
Specific heat, cal. per gm. per | 

leg. C... 7 | 0-10 0-10 
Thermal expansion, per deg. C. | 0-0000274 0-0000274 
Electrical conductivity, ohms | | 
em. cube at 20 deg. C. ..| 157,000 153,000 


fia 
Solidification shrinkage, in. per | } 

ft. oe ; 0-14 0-14 
' 





TABLE V.—Mechanical Properties of Zinc-Alloy Die 





| B.S.8. 1004/A-Type B.S.8. 1004/B-Type 
Alloy. 





After the initial small contraction has taken place 
no further appreciable dimensional change occurs 
in the copper-free alloy after many years or room. 
temperature ageing or after long periods of ageiny 
at 100 deg. C. The effect of copper tends to cause 
an expansion after ageing, which is one reason why 


TABLE VI.—TInitial Shrinkage. 





Die Casting, 








Alloy Die Casting, 
¥- Water Quenched. Cooled in Air. 
| In. per in. | In. per in. 
B.S.S. 1004/A - 0 -0009 0-0007 
B.3.8. 1004/B | 0-0013 0-0009 





the old alloy containing about 3 per cent. copper 
has been superseded. The alloy B.S.S. 1004/B, 
with 1 per cent. copper, has not been found to 
undergo any appreciable expansion after 10 years 
room-temperature ageing, although, on the basis of 
accelerated tests at elevated temperatures, it is con 
sidered that a slight expansion might be found 
after longer periods at room-temperature. To 
summarise, therefore, the copper-free alloy under 
goes no further appreciable dimensional change 
after the initial small contraction, while the alloy 
with 1 per cent. copper may tend to undergo an 
expansion which for all ordinary applications is 
negligible. 

The effect of copper on stability is also indicated 
by the impact strength, and its influence becomes 
increasingly pronounced when the alloys are sub- 


| jected to ageing at elevated temperatures, as is 


Gunep fy Various Ageing Treatments. ' | indicated in Table VII. 








| 


| 
| 
| 


| 
| 
| 


TABLE I.—Zinc-Base Die-Casting Alloys ; Composition Alloy. 
by Weight. ; 
en a 
raphsinngiangeeiite ; ; | 
’ | r \ Improved} Improved 
Alloy. Copper. | Aluminium. | Magnesium. Tepertict | Properties| jroperties Properties 
¥ rt 
ns onreUnES een: mame in 1938 moe in 1938. — 
n » I “ n > I 
Se <i ey ene alll ait Millie tial 
No. 3* 0-03 max. 3-9-4-3 0-03-0-06 | ; | | 
No. 5* 0-75-1-25 3-9-4-3 0-03-0-06 | | 
) ) s a. | | 91.95 
The balance consisting of zinc of purity specified as greater yrhe yl 95 deg. C. | set atin = | =e 
than 99-99 per cent. (dry air) for 2 | | 
_- | years. 13-30 13-44 | 14-3) | 15-71 
* Subsequently covered by B.S.S. No. 1004-1942, No. 3 being Aged at room temp | } j 
Alloy A and No. 5, Alloy B Lo 7 years |} 15-45 15-01 | 16°34 | 17-10 
7 at room temp. | | | 
The alloy containing 2-5-2-9 per cent. copper has | for 10 years | 15-22 | Not yet | 16-34 | Not yet 
os” A | available | | available 
a tensile strength somewhat higher than those of |...» __»_ ; i neal 
the other two alloys, but when it was shown to be | — a 
less stable than those having lower copper contents, vin.) a 
its use declined. |} Ascass .. -| 5 } 10 3 zy 
2 - . : . | Aged at 96 deg. C. i 
From 1939 onwards, zinc-alloy die castings have | (dry air) for 2 | 
been extensively used for fuses, aircraft instruments | years. | U 17 : | 13 
d oe. noe i I | Aged at room temp. 
and accessories, and other important parts. It has, | for7 years. | 10 16 6 15 
therefore, been essential to use alloys which are| As*datroomtemp. | rs ‘ 
tabl fi l . he for 10 years + i) Not yet 6 Not yet 
stable even after long periods of ageing at elevated | available | | available 
temperatures. The two alloys with low or zero |———~————|— = initia Guamiinited 
“ 4 Impact Strength 
copper contents, No. 3 (Alloy A) and No. 5 (Alloy B), (ft.-Ib.) : 
Table I, which give the optimum balance of pro- | hood oh cinc’| ™ | 43 } 18 } 48 
perties, were specified in B.S.S. No. 1004. The| “(ary air) for 2 
re tio: i ifi j ; i years .. --| 2 36 i. 7 
preparation of this specification was authorised in add eh tvtin tenes | | 
1941 and it was published in 1942. Table II shows for 7 years ..| 24 41 | 17 | 42 
Aged at room temp.| | | 
TABLE II.—Chemical Composition of Alloy Ingot Metal. for 10 years 24 | Not yet | 16 | Not yet 











Element. B.S.S. 1004/A. B.8.S. 1004/B. 
| Per cent. Per cent. 
Aluminium 3-9-4-3 3-9 -4-3 
Copper 0-0-0383 0-75-1-25 
Magnesium 0-03-0-06 0-03-0-06 
ll we : 0-0 -075 0-0 -075 
Lead .. ~ von 0-0 -003 0-0 -003 
Cadmium y 0-0 -003 0-0 -003 
. eo ‘ a 0-0-001 0-0-001 
Zinc... ee ad Remainder Remainder 





the composition of the alloy ingot metal, and 
Table III the composition of the die castings pro- 
duced from it. Table IV shows some physical 
constants of the two alloys, as recently reported 
by the New Jersey Zinc Company of America.* 
Mechanical Properties.—In recent years, greatly 
improved properties have been obtained, both in 
this country and in America, for zinc-alloy die-cast 
test pieces owing to improvements in die design 
and die-casting technique. In their latest publi- 


| available available 








the old figures and the second column in each case 
those recently obtained. It will be seen, for example, 
that the impact strength has been increased from 
20 ft.-lb. to 43 ft.-lb. Actually, G. L. Werley, 
in his paper “ A Study of Die Design Changes for 
the Improvement of the Soundness and Uniformity 
of Test Bars,”* published impact strengths of up to 
50 ft.-Ib. in 1937. Many alloys, especially after chill 
casting, undergo phase changes on ageing, which 
may be indicated by changes in dimensions and 
mechanical properties. The zinc alloys also show 
these effects to a limited extent, and although the 
dimensional changes are not large they may 
become important when the die casting is used for 
extremely accurate components. After solidification 
and cooling to room temperature, the alloys undergo 
@ preliminary contraction which is practically com- 
plete after four weeks’ room temperature ageing. 
This is shown in Table VI. 





* Zamak Alloys for Zinc-Alloy Die Casting, by E. A. 
Anderson and G. L. Werley. 





* Proceedings Amer. Soc. Testing Mat., vol. 37, Part I, 
page 223 (1937). 











From these figures the 
TABLE VII.—IJmpact Strength of the Zinc-Base Alloys 
After Ageing. 
— ” nate ———___—_—______ —__— 
7 Years | 
Indoor 10 Days 2 Years’ 
Alloy As Ageing | at Dry 
Y- | Cast. | at Room | 95 deg.C. | Ageing at 
| Tempera- | in Steam. | 95 deg. € 
| ture. 
—————_—_ a ae a 
Ft.-Ib. Ft.-Ib. Ft.-Ib, Ft.-Ib. 
Old No. 2 Alloy 35 7 2 1 
B.S.8. 1004/A 43 41 35 36 
B.8.8. 1004/B 45 42 y 7 





following conclusions may be deduced: (1) Al- 
though the old alloy containing 2-5 per cent, to 
2-9 per cent. of copper has the highest tensile 
strength, both in the as-cast state and after long 
periods of ageing, its impact strength is affected in 
& pronounced manner after long periods of ageing 
at room temperature, the effect being still greater 
after ageing at elevated temperatures. Its use 
should therefore be discontinued. (2) The alloys 
with lower copper contents do not suffer appreciable 
impact-strength deterioration after long periods of 
room temperature ageing. (3) The only alloy which 
does not suffer an appreciable loss of impact strength 
on ageing, at room temperature or at elevated 
temperatures, is that containing under 0-03 per 
cent. copper, namely, the alloy B.S.S. 1004/A. 
A stabilising heat treatment has been specified for 
components made of B.S.S. 1004/A in cases in 
which even the smallest dimensional change would 
be detrimental. This consists of heating the com- 
ponents in air at a temperature of 95 deg. to 105 deg. 
C. for a period of about six hours, followed by cooling 
in air. After such treatment further dimensional 
changes are nil in this particular low-copper alloy. 
Even before the war a trend to lower the copper 
content was becoming marked; die casters were 
preferring to use the alloy No. 5 containing copper 
0-75 per cent. to 1-25 per cent., which gave & 
tensile strength almost as great as that of the 
No. 2 alloy, and did not suffer any considerable loss 
of impact strength or room-temperature ageing. 
When zinc-alloy die castings were widely used for 
munitions, however, it became preferable to con- 
centrate production on the undoubtedly more stable 
copper-free alloy. In order to ensure the ab- 
sence of harmful impurities it is stipulated that 
no lead- or tin-alloy die-casting production shall 
be carried out in shops used for zinc alloys. In 
this way, and by constant checking by spectroscopic 
analysis, the danger of absorption of even traces of 
lead or tin has been virtually eliminated, and for 
the sake of both users and producers of die castings 
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it is to be hoped that the same rigid control will 
continue after the war. 

The Effect of Elevated and Subnormal Tempera- 
tures.—As long ago as 1931 an interesting paper 
was published by E. A. Anderson* giving the 
mechanical properties of zinc alloys at high and low 
temperatures. Owing to advances which have 
since been made in alloy purity and die-casting 
technique, Anderson’s figures should be treated 
with reserve and, further, it should be remarked 
that the alloy concerned was that having a high 
copper content. In point of fact, it contained 
2-7 per cent. of copper and 4-1 per cent. of alu- 
minium. Nevertheless, the figures obtained are 
reproduced for comparison in Table VIII. In 
Tables IX and X are given mechanical properties 
recently obtained for the two modern alloys, B.S.S. 
1004/A and 1004/B. 


TaBLE VIII.—Test Results Obtained in 1931. 














Temperature. Tensile Strength.* Elongation.*® 
Deg. C. Tons per sq. in. Per cent. on 2 In. 
—16 21 0-5 
0 22 1-5 
21 22 2-7 
100 15 15-0 
177 7 29-0 
260 2-5 34-0 
| 
* An average of three results is given in each case. 


TABLE 1X.—Aloy B.S.S. 1004/4; Recent Results. 


Tensile 


. : | Elonga- |_Brinell Impact 
Temperature. Strength. | tion Hardness. S.rength. 
' 
| Tons per | Per cent | 
Deg. C. | sq. in. on 2 in. Nos. | Ft.-Ib. 
40 | 20-0 3 91 | 2 
—20 19-5 4 87 | 4 
0 18-4 6 82 | 23 
21 18-3 | 10 82 } 43 
“0 16-0 16 68 j 42 
95 12-7 | 30 a Beste 


TABLE X.—Alloy B.S.S. 1004/B; Recent Results. 





Brinell 





rT, | Tensile | Elonga- | Impact 
Temperature, | Strength. | tion. | Hardness. Strength. 
' ! i 
| Tons per Per cent. 
Deg. C. ; sq. in. on 2 in Nos Ft.-Ib. 
—-w | 21-83 | 2 107 2 
20 22-05 3 104 | 4 
0 21-6 6 we | 41 
21 21-2 ? 9 86} | (48 
40 19-0 13 89 | 46 
15-5 23 ez | 43 





The effect of elevated temperatures needs little 
comment, save to suggest that where zinc alloys are 
used under stressed conditions the temperature 
should not be greater than 100 deg. C. for B.S.S. 
1004/A. Alloy B.S.S. 1004/B should not be used 
at elevated temperatures for stressed applications 
involving shock resistance, owing to the reduction 
of impact strength after a period of ageing. 

With regard to the effect of subnormal tempera- 
tures the matter is more controversial, although it 
must immediately be pointed out that low tem- 
peratures cause no deterioration of tensile strength, 
and even at — 40 deg. C. the impact strength is 
greater than that of ordinary cast iron and is com- 
parable with those of widely-used aluminium-base 
alloys. An excellent paper on the subject has been 
published by 8S. W. K. Morgan and B. D. Darraht 
and below is a summary of the results which have 
been observed. (1) A decrease of temperature down 
to — 40 deg. C. causes # slight increase in the tensile 
strength and the Brinell hardness of the zinc alloys. 
(2) A decrease in temperature causes a reduction in 
the ductility of the zinc alloys and at — 40 deg. C. 
their ductility, as measured by elongation, is com- 
parable with that of the cast aluminium alloys, 
(3) The zine alloys undergo a lowering of impact 
strength at subnormal temperatures. This becomes 
pronounced at about zero Centigrade. Neverthe- 
less, even at — 40 deg. C. the impact strength is 
greater than that of ordinary cast iron (1 ft.-Ib. 
at both 20 deg. C. and — 40 deg. C.) and is 
comparable with the impact strength of the cast 





* A.S.M.E. and A.S.T.M. Symposium on the Effects 
of Temperature on Metals, June, 1931. 
+ Metal Industry, vol. 63, page 354 (1943). 


a 





aluminium alloys. (4) Tests have shown that the 
original properties are regained immediately the 
temperature returns to normal. (5) Service depart- 
ments have conducted tests with zinc alloys at low 
temperatures and consider that they are satisfactory 
for munitions components although, as a precaution, 
the wall thickness of stressed sections may be 
increased if the parts are to be used at low tem- 
peratures. 

Fatigue Tests.—It is desirable that more work 


alloys. Some interesting experiments on zinc-base 
alloy die castings have, however, been carried out 
in America by E. H. Kelton.* Tests were made 
| using the three alloys, and each group was subjected 
to one of the following ageing conditions before 
testing: (a) 6 months at room temperature ; (5) 
6 hours in dry air at 95 deg. C.; and (c) 5 days 
in steam at 95 deg. C. The testing was done at 
25 deg. C. +1 deg. C. at a speed of 1,600 cycles per 
minute in a flexure-type machine. The endurance 
| limit was chosen on a basis of 100,000,000 cycles, 20 
| specimens being tested at each stress and the 
recorded figure being the lowest in each case. Most 
of the specimens were } in. thick, though a few tests 
conducted with } in. pieces established that little 
difference was caused by variation in specimen size. 
|im Table XI the endurance limits for each of the 


TABLE XI. 











Endurance Limit. 




















Lb. per sq. in. 
Treatment. —|—— —— 
| | Copper, | Copper, | Copper, 
| ‘5-2-9 | 0-0-0-03 | 0-75-1-25 
| | | 
r | 
Aged 6 months at 
room tempera- | 
ture ad ‘a 8,500 6,875 8,175 
| Aged 6 hours in 
| dry air at 95 | 
| deg. C. ot 8,000 6,500 7.675 
| Aged 5 days at 95 
| deg. C. in steam 6,200 5,950 5,700* 
Tensile strength 
for comparison 52,100 | 41,000 | 47,600 
(23 -26 tons) (18-30 tons) | (21-25 tons) 





ie 


* Extrapolated value. 


three alloys representing the three copper contents 
are given. The analyses of the alloys were as 
shown in Table I. The die-cast test specimens used 
for these tests were the strongest and soundest that 
could be produced after an extensive programme of 
die-design research. However, as Kelton selected 


gested that a factor of safety between 1-2 and 1-3 is 
appropriate. It is perhaps regrettable that the 
usual practice was not adopted, namely that of 
taking the maximum endurance and applying a 
higher factor of safety. Considerable variations 
were obtained in the results, indicating that much 
more work needs to be done on this subject—one 
hopes in this country. 

The author wishes to express his thanks to the 
Imperial Smelting Corporation, Limited, who have 
been kind enough to furnish some recent information 
that has been used in this paper. 





PAPERS ON TEMPERATURE CONTROL.—A series of papers 
dealing with various aspects of temperature contro] in 
heating and cooling processes has been prepared by the 
technical staff of Messrs. Sarco Thermostats, Limited, 
Cheltenham, Gloucestershire. Copies may be obtained 
gratis on application to the firm. 





Tue F. 0. COLEMAN ““ MODERN TRANSPORT ”’ AWARD.— 
The Council of the Institute of Transport have accepted 
an offer of 501. a year, made by the Modern Transport 
Publicity Company, Limited. to supplement the amount 
of the Silver Jubilee Scholarship. The award, to be 
known as the F. C. Coleman “ Modern Transport” 
Award, is in memory of the late Mr. F. OC. Goleman’s 
efforts in transport education and the prominent 
part he played in the founding of the Institute of Trans- 
port. The award will be made to the Institute Silver 
Jubilee Scholar, on the understanding that it is his 
intention to follow a career in the world of transport, 
to assist him in the purchase of books and equipment 
for the pursuit of his studies. 








* Proc. Amer. Soc. Test. Mat., vol. 42, page 692 (1942). 


should be done in the fatigue testing of the zinc p 





the minimum value of each set of 20 tests, he sug- | 
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LETTER TO THE EDITOR. 
“ THE EFFICIENT USE OF FUEL.’’ 


To THe Eprror or ENGINEERING. 

Sm,—At least one engineer has studied the 
Ministry of Fuel and Power’s text-book, The 
Efficient Use of Fuel, in the light of the review 
contained on page 403 of your issue of November 24. 
The review is misleading and shows a complete lack 
of appreciation in the mind of your reviewer of the 
of the book. The review is an illustration 
of the fact that literary critics are more capable of 
assessing rapidly the value of a new novel than 
are technical critics of appraising a scientific work, 
particularly one of such dimensions. 

The book is an attempt, and, in general, a success- 
ful attempt, to incorporate in one volume most of 
the technical and scientific data required as the basis 
for a study of fuel technology. It is clearly not, 
and was not intended to be, a comprehensive text- 
book for the expert fuel technologist. All text- 
books contain sections of lesser interest to some 
readers. According to the preface, it is commended 
to the student. Your reviewer introduces his own 
clientele, the ‘“‘owner or operator,” whom, it is 
presumed, the authors would not disclaim. He 
proceeds to inquire whether “‘ such men really need 
old photographs of laboratory samples of coke.”’ 
If caking and swelling are factors material to the 
owner or operator, and it so happens that they are, 
how could these subjects be better treated than by 
the excellent illustrations employed’? It is true 
there is some distortion of emphasis, and that the 
indexing is unsatisfactory, but these points will 
doubtless receive attention in the next edition. 

Again, all text-books are “easy generalities and 
recommendations to do the obvious,’ but the 
generalities are less easy and the obvious is less 
obvious to the owner or operator and no pretensions 
are made that the book will appeal to the advanced 
research worker or academician. It is facile to 
recommend the reader to “‘ neglect sections dealing 
with such matters as the flow of fluids, heat trans- 
mission, etc., for which he would do far better to 
consult the appropriate text-books.”” That is the 
common subterfuge of those who have not read the 
book they are reviewing. Of course, one can consult 
the appropriate text-books ; but neither the owner 
nor the operator knows which books are “‘ appro- 
priate.’ Will the busy works engineer find time to 
consult the ponderous and highly mathematical 
treatment of these subjects he finds in the “ appro- 
priate ’’ text-books or will he rather be grateful to 
those who have provided a digest of the essential 
information ? Let your reviewer catalogue the books 
which would be required to cover the information 
contained in this work with all its imperfections— 
and their cost. Incidentally, there is a very 
important section in the chapter dealing with the 
flow of fluids which, so far as I am aware, has not 
hitherto appeared in any other text-book. In 
having failed to recognise this, your reviewer leaves 
the impression that he has no furnace experience. 

The criticisms have touches of the carping when 
exception is taken to simple definitions and to the 
brief reference to the origin and nature of coal. 
Should every word not strictly utilitarian be scored 
out ? As one reads your review, there is the growing 
conviction that the writer is not closely in contact 
with owners or operators, for those whose avoca- 
tion lies in those directions will disagree with him. 

The sole note of approbation relates to the section 
on “‘Combustion in Practice’; “it is mainly 
concerned with matters of direct interest to those 
who wish to get the most out of their fuel.”” Exactly ! 
It is precisely for such ordinary folk that the book 
was compiled and there seems to be a very general 
impression among fuel technologists that it is an 
excellent publication. 

Yours faithfully, 
J. N. Witt1aMs, 

117, Fenchurch-street, London, E.C.3. 

December 27, 1944. 

[Our gen oa is entitled to his own opinion, 
but certain of his s tions are very wide of the 
mark. Our reviewer did read the book, and thor- 
oughly ; he has had a fairly iong lifetime of experience, 
entailing close contacts with both owners and operators ; 
and other comments that we have received indicate 
that he is not alone in his views.—Eb., E.] 
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NOTES FROM SOUTH AMERICA. 


Tue increasing attention now being given by the 
Government to the rehabilitation of Britain’s vital 
export trade, especially in the direction of the re- 
laxation of Lend-Lease restrictions, has been especially 
welcome in British circles trading with Latin America. 
It is precisely for British manufactures affected by 
Lend-Lease—such as steel for engineering and general 
construction work, durable consumer goods, etc.— 
that there is such an enormous pent-up demand in 
Latin America, where customers are only too willing 
and anxious to resume purchases of British goods. 
Moreover, it must be remembered that there are 
enormous and increasing accumulated balances of 
sterling ( icularly in the River Plate countries and 
Brazil) which should be immediately available for the 
payment for British goods. The shortage of imported 
articles in Latin America is so great that, given the 
relaxation of Lend-Lease policy, there is ample room 
for both the United Kingdom and the United States 
to share in post-war exports to South and Central 
America, as there should be practically no competition 
there from other manufacturing countries for some 
considerable time. 

Because of the general international situation, there 
appeared to be some indications a few months ago 
that the Argentine Government were not so well 
disposed as formerly to British economic interests. 
These signs, however, have now happily disappeared, 
and the improved goodwill towards British interests 
is evidenced by the recent concessions to the British- 
owned railways in respect of tariffs and more favour- 
able exchange remittance rates. Argentina’s reserves 
of foreign purchasing power, as represented by the 
Central Bank’s holdings of gold and of sterling and 
dollar foreign exchange amounted at the end of August 
to about 3,600 million pesos, or about 2,200 million 
pesos higher than the pre-war level. Even these 
reserves, however, are not abundant when regarded 
in the light of the probable extent of Argentina's post- 
war import needs for urgent stock replacement and 
industrial rehabilitation purposes. These have recently 
been privately estimated to be in the vicinity of 4,389 
million pesos (say 258,000,000/.). This figure is arrived 
at after allowing for the diminution of imports during 
the past four years, the consumption of stocks and the 
wear and tear of machinery and equipment, the adjust- 
ment of market values to the 1943 levels, probable 
supplies of substitutes of machinery, etc., from Argen- 
tine factories, as well as for the additional equipment 
requirements necessitated by the general war-time 
expansion of Argentine industry. Provided, therefore, 
that British manufacturers are enabled to be prompt 
in entering the Argentine market, they should able 
to make large sales of capital consumer goods. 

The ports of Argentina are seriously in arrears in 
the matter of maintenance and repair. Even Buenos 
Aires is now considered to be inadequate to deal with 
the probable volume of post-war shipping in its present 
condition of insufficient depth, narrow entrances into 
the basins, and not very suitable means of access to 
and from the city. The other ports of Argentina— 
Rosario, La Plata and many others—are, in addition, 
inadequately kept up and insufficiently provided with 
such necessary equipment as warehouses and cranes. 
There can be no reasonable doubt, assuming that the 
volume of post-war shipping does develop the enormous 
increase expected, that the country will have to spend 
considerable sums of money on the modernisation and 
conditioning of all its ports. 

Brazil’s foreign trade turnover continues to expand, 
and despite an increase of 39 per cent. in the value of 
imports, the favourable trade balance for the first 
seven months of 1944 was equal to about 19,000,0000. 
sterling. Because of the large quantities of foodstuffs 
and raw materials which will be required in Europe 
after the war, the general outlook for Brazil's foreign 
trade during the immediate post-war period is regarded 
as favourable. A much larger volume of North Ame- 
rican goods—mainly manufactured articles—is now 
arriving in Brazil, due to the improvement in shipping 
and the further relaxation of export control in the 
United States. The long-term outlook for Brazilian 
import trade is encouraging, in view of the accumulated 
demand for durable consumer goods, as well as equip- 
ment for transport services and national industries, 
and there are ample funds to pay for British and North 
American goods by reason of the enormous accumulated 
balances of sterling and dollars. Despite the war, 
Britain has continued so supply Brazil with a certain 
volume of articles, including parts for machinery, and, 
in view of the bright outlook for placing British goods 
in Brazil, it is to be hoped that steps will be taken to 

ensure that they become available to Brazilian markets 
at an early date after the termination of hostilities. 

Inadequate transport is a great problem in Brazil 
and has recently become more difficult due to the 
increased shortage of petrol and fuel oil and the reduc- 
tion of electricity supplies caused by prolonged drought. 


able in larger quantity, it will take some time to restore 
transport conditions to normal. United States manu- 
facturers of railway material are understood to consider 
Latin America as likely to be one of their most impor- 
tant markets after the War. It is reported that they 
have recently received orders from various Latin- 
American countries for railway cars, wagons, locomo- 
tives, rails and accessories valued at several million 
dollars. Although the financial situation of many 
Brazilian railways has improved in recent years, they 
have been unable to obtain the materials which they 
needed. In view of the country’s large-scale plan of 
railway development, it is necessary to maintain 
constant contact with United States suppliers of rail- 
way material. When the new steel plant at Volta 
Redonda starts operating at full capacity, it should 
be able to produce annually 80,000 tons of rails, which, 
however, would represent only 50 per cent. of the 
country’s requirements. 

Fostered by the difficulty of obtaining imported | 
goods, the current level of industrial production in | 
Brazil is now over 60 per cent. above pre-war volume, | 
progress having been most marked in the textile | 
industry, cement, iron and steel, tyres and mining | 
industries. The Brazilian Government are guarding | 
against post-war industrial competition by special | 
measures to protect national industries and by setting | 
up a heavy electrical material industry, as well as | 
industries to manufacture machinery and to process | 
war materials destined for export. There is a danger, | 
of course, that there may be a tendency to protect by 
heavy customs duties, etc., the output of these heavy | 
industries, which are financed in large part by Govern- | 
ment funds. To ensure the distribution of imports of | 
essential raw materials among Brazilian industrial con- | 
cerns in accordance with their value to the national 
economy, & system of control of imports of such | 
materials was established in May, 1943. These goods | 
can only be cleared through the Brazilian Customs under | 
a permit issued by the relative Control Department, and 
the following articles have recently been added to the 
list: welding electrodes, turpentine, mechanical pre- | 
cision instruments, and materials used for optical and 
electrical precision instruments (films, photographic 
paper, etc.) and parts and accessories imported from 
abroad for motor-vehicles of all kinds, radio valves and 
condensers, tools in general, electric batteries, saws, | 
ball bearings, typewriters and calculating machines. | 

Latest Chilean trade figures cover the first half 4 
1944 and show a general expansion on 1943. Chile is 
guarding against a possible decline in export trade | 
(particularly in nitrate and copper) after the war by | 
intensification of agriculture on more scientific lines, | 
increased industrialisation, and an extensive pro- 
gramme of public works extending over a period of six 
years. Among recent developments, tenders were 
opened in September for filling in part of the sea front 
at Coquimbo with a view to preparing the ground for 
the new railway line in replacement of the line which 
runs through the main street; this change has long 
been generally desired, and its realisation in the near 
future should lead to the modernisation of this port. 
Also, work has been recently commenced on the construc- 
tion of an airport near Antofagasta for military and civil 
use which is expected to be completed in two years at 
an estimated cost of about 60,000 million pesos. There 
should be increased demand for oil-producing machinery 
in Colombia, where the output of petroleum over the 
first eight months of 1944 reached 15,039,000 barrels, 
against only 6,224,000 barrels in the like period of 1943. 
In Peru, the Government public works programme has 
been pushed forward, but there is an acute labour | 
shortage in all parts of the republic. The hydro- 
electric project at Santa should be terminated in 1946, 
while the new port.at Chimbote should be fully available 
for service next year. Reserves of iron ore in that 
district are estimated at 11,000,000 tons. 

The President of Mexico has inaugurated the new 
electric plant at Ixtapantongo. The plant, which con- 
sists of a 27,500-kVA hydro-electric unit, comes into 
service at a period when Mexico City needs additional 
power facilities to meet the rapidly growing demands of 
new industries and the great expansion in housing and 
office accommodations there. During the last dry 
season, the consumption of electricity was strictly 
rationed in consequence of insufficient accumulation of 
water reserves at the hydro-electric plant at Necaxa 
during the previous period of rains. The chronic power 
deficiency was somewhat relieved in July by the starting 
of a new 25,000-kW thermo-electric unit in the Nonoalco 
plant of the Mexico Light and Power Company. 

Mexico City, plagued by a long-standing water- 
supply problem, is taking steps to double the amount of 
water available to its residents and at the same time 
provide surrounding areas with new irrigation and 
hydro-electric power resources. A 17-mile aqueduct 
now under construction will carry water from the 
Lerma river basin, west of the city, to homes and 
factories in the metropolis before being diverted to 
irrigation projects in the States of Mexico and Hidalgo, 











Even when supplies of fuel and material become avail- 


east of the capital. 


| Secretary, replying to a question 





LABOUR NOTES. 


A RESOLUTION moved at the Labour Party’s annua! 
conference by a representative of the Mineworkers’ 
Federation called upon the Government for more 
equitable workmen's compensation contributions under 
the social security proposals, and to give an assurance 
that payments made toa workman under the scheme 
would not debar him from claiming damages at common 
law or under any statute. There were, he said, 550,000 
miners working underground in Britain, and, last year, 
160,000 sustained accidents for which compensation 
was paid. 


Mr. Morrison, Home Secretary, said that the scheme 
did not affect a workman's claim at common law. 
The complicated problem indicated was being in- 
vestigated by a committee on which the Trades Union 
Congress was represented. The whole set up of work- 
men’s compensation, Mr. Morrison continued, was 
legally and administratively inappropriate, Victorian, 
unfair to the workman in many respects, and out of 
date. In his opinion, it ought to be scrapped. What 
was needed was something like a revolution of the 
whole provision, and he claimed that the White Paper 
did that. If the workman was injured, he should be 
compensated as a matter of right for the injury, whether 
it affected his earning power or not. 


Mr. Morrison added that he believed an Order 
would be made, under a new National Insurance Act, 
transferring workmen's compensation to the Ministry 
of National Insurance, and it was probable that the 
new Minister would be taking it over. The new 
scheme should clear up a scandal which had afflicted 
industrial workers far too long, The resolution was 
adopted by the conference unanimously. 


Morrison, Home 
by Major Peto, 
the Conservative Member for King’s Norton, said 
that of nearly 16,000 youths, picked by ballot and 
directed to training for underground coal-mining 
employment, 143 had been sentenced to imprisonment 
for failing to comply, or leaving their employment 
without the consent of the National Service Officer. 
In a number of the cases a sentence of imprisonment 
with hard labour was imposed. Major Peto asked if 
the Home Secretary did not consider it to be a monstrous 
injustice to send youths of 18 through their lives with 
the stigma of a prison sentence because they wanted 
to fight for their country instead of digging for it. 
Mr. Morrison replied that it was ‘no use getting cross 
with him. It was not a matter for him at all, and he 
wanted to keep out of a debate on the question. 


In the House of Commons Mr. 





The Metal and Engineering Section of the Transport 
and General Workers’ Union report, in the December 
issue of the organisation's Record, that a further meet- 
ing of the Conciliation Board for the scrap-metal 
industry has been held to discuss the men’s claim for 
an increase in wages, At a previous meeting, it is 
stated, the employers would only » to an advance 
of Id. an hour on the minimum—which is 72s. a week 
—but refused to give it to any man who was already 
receiving an amount equal to 76s., unless, of course, 
he was entitled to extras under the agreement. 





The representatives of the union would not accept 
the offer and submitted an alternative claim for 1d. 
an hour advance on the minimum rate with a further 
advance in wages of 2d. an hour for men engaged in 
the London area and the heavy steel areas. The pro- 

1 was discussed at a meeting of the Conciliation 

rd on November 17. The employers declined to 
concede the second part of the claim, and consequently 
the whole question has been referred to arbitration. 





The Section also alludes to troubles which have 
arisen on the Clyde and the Tyne on the subject of 
overtime. The employers, because of difficulties arising 
out of Sunday work, issued notices altering the position. 
Strong protests against the change were raised in both 
the affected areas, and, as a result of a conference with 
the Shipbuilding Employers Federation, the notice was 
withdrawn on Tyneside pending further discussions. 
“ We are,” the Record says, “ pressing for the re-instate- 
ment of the old overtime methods on the Clyde pending 
a general settlement. A further conference with 
the Employers’ Federation is to be held at an early 
date.” 





Commenting on the future of the Government 
factories, the Public Services Section of the Transport 
and General Workers’ Union says in the December 
iesue of the Record :—‘ The factories were built with 
public funds, and, therefore, must be retained for public 
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benefit. If the Government, as seems to be their 
present intention, are going to lease certain of these 
factories, there must be no exploitation; they must 
not be handed over to mushroom employers or to 
employers whose stability may be uncertain. If, for 
example, a given factory is converted into a trading 
estate, we may find it occupied by a multitude of small 
firms who will, in the main, employ juveniles, and it 
would not be a social benefit if these factories were used 
for the exploitation of juvenile labour. These are prob- 
Jems in connection with the Government factories in 
which workpeople are vitally concerned, and before 
any decision is taken to dispose of them finally, or to 
lease them, the trade unions ought to be consulted.” 
The writer of the editorial notes in the December 
issue of the Amalgamated Engineering Union’s Journal 
discusses at some length “ Control of Labour.” “ In- 
volved in this question of discharge and re-employ- 
ment,” he says, “is the problem of the control which the 
Ministry of Labour and National Service insist upon 
retaining over the workpeople. It is entirely wrong, 
in our view, that the Ministry should wish to exercise 
the powers of direction contained in the Essential 
Work Order without giving the workers concerned the 
advantage of the guaranteed week which is the only 
benefit that the Essential Work scheme gives them for 
the loss of the right to leave, or to find their own 
employment. Even the guaranteed week has been very 
limited in its operation, at any rate, in our group of 
trades, and the fact that the Essential Work Order 
also restricts the employers’ power to discharge (except 
for ‘ serious misconduct’) is losing the little value it 
had for the workers. For when labour becomes redun- 
dant, it is easy for employers to obtain permission to 
discharge, while it still remains difficult for workers, 
even under those conditions, to obtain their release.” 





“As the whole point in issue is,” the writer con- 
tinues, “that the worker is not free to seek and to 
accept a job, it is inequitable to treat him as unemployed 
while he is ‘standing by’ until the Ministry directs 
him to a job. It is elementary justice that if the 
objectionable features of the Essential Work scheme 
and the system of control over labour are retained, 
the advantages, too, such as they are, should continue.” 


The Amalgamated Engineering Union, the writer 
goes on to say, in agreement with the other trades 
which belong to the National Engineering Joint Trades 
Movement, “ takes the stand that we ought to have a 
special Essential Work Order for the engineering indus- 
try, in view of the new conditions affecting it. One of 
our proposals was directed to the fact that under the 
present procedure, it is possible for an employer to 
give a worker notice of discharge some time before the 
permission of the National Service Officer has been 
granted. This procedure leaves the worker uncertain 
about the date on which he would have to leave his 
employment if the N.S.O. gives permission.” 





According to a Note in the October issue of the 
International Labour Office’s Review, 8,600,000 foreign 
workers were employed in Germany at the beginning 
of 1944. The figure is approximate and is made up 
of 6,400,000 civilian workers and 2,200,000 employed 
prisoners of war; it represents an increase of some 
2,000,000 over the number of foreigners estimated to 
be employed in Germany a year earlier. 





In May and June, 1944, the Canadian Industrial 
Co-operation Board concluded agreements with the 
coal operators of Nova Scotia and the United Mine 
Workers of America for the formation of joint labour- 
management production committees in each mine for 
the purpose of discussing possibilities of improving 
and increasing coal production. Following the signing 
of the agreement, a conference of coal operators and 
miners, called by the chairman of the Board, took 
place in Sydney, Nova Scotia, with a view to ina t- 
ing joint production committees. It was decided that 
the committees should meet twice every month at each 
mine, the operators and miners submitting for con- 
sideration problems affecting coal production as each 
side sees them, together with recommendations for 
solutions or improvements. 





ConcreTeE Suips.—<According to Engineering News 
Record, twenty-six self-propelled concrete ships have been 
constructed in the current United States Maritime Com- 
mission programme by McCloskey and Company, at 
Tampa, Florida. These are 350 ft. long between per- 
pendiculars, 366 ft. overall, 54 ft. moulded width and 
36 ft. deep at the centre-line amidships, with 1 ft. deck 
camber. The loaded draught is 26 ft. 3 in. at a displace- 
ment of 10,950 long tons, of which 4,400 tons is useful 
load-carrying capacity. A 1,300-h.p. triple-expansion re- 


ciprocating steam engine drives the ship at a little more 
than 10 knots. 





PISTON-RING AND CYLINDER WEAR 
IN AUTOMOBILE-TYPE ENGINES.* 
By P. V. Lamarque. 

(Concluded from page 500.) 

Tue responsibility of the fuel for cylinder and ring 
wear embraces both chemical and physical effects aris- 
ing from its use. In the case of petro oa ines, mixture 
ratio appears as one of the more obvious factors requir- 
ing consideration in view of the wide range of ratios 
utilised during the normal operation of an automobile 
engine. The non-uniformity of fuel distribution within 
an engine presents considerable difficulty in this respect 


effect of mixture ratio in a general way. The deter- 
mination of the air/fuel ratios of the individual cylinders 
of a multi-cylinder engine has always proved difficult 
and, in general terms, the mixture ratio delivered by 
the carburettor is often taken as indicating the average 
mixture reaching the cylinders. In practice there is a 
wide variation from cylinder to cylinder ; tests on one 
eight-cylinder engine showed a mixture variation of 
from 11-56 air/fuel ratio in cylinder 6 to 16-01 in 
cylinder 2, the average for all cylinders being 13-6, 
during acceleration on the road at 10 m.p.h. to 
15 m.p.h. Each of the cylinder groups 1, 2, 7, 8, and 
3, 4, 5, 6, was supplied bya single barrel of a dual 
downdraught carburettor. The foregoing results are 
only intended to illustrate a particular case, but there 
is no doubt that variations of this kind are present in 
all engines. 

According to Taub, the air/fuel ratio delivered by 
the carburettor is of the order of 1/1 for cold-starting, 
8/1 to 9/1 for warming-up, and anything up to 17-5/1 
for part-throttle operation once the engine has reached 
its normal operating temperature. The use of very 
rich mixtures is unavoidable for the successful starting 
of an engine from cold, and, as indicated in an earlier 
section of this report, excessive strangling of the car- 
burettor during the starting procedure can lead to 
scuffing of the piston rings and cylinder bores. In 
the warming-up range, the indications are that increas- 
ing mixture richness tends to inhibit wear, while for 
operation in the part-throttle range with the engine 
fully warmed-up, the reverse appears to be true. 

Under warming-up conditions, it has’ been found 
that both cylinder and ring wear decreased as the 
air/fuel ratio was decreased from 13/1 to 8/1. Tests 
show, in particular, the beneficial effect of enriching 
the mixture on the wear of the top piston ring at low 
cylinder-wall and mixture temperatures. As reg 
high-temperature operation, a marked decrease in 
cylinder wear has been observed in the part-throttle 
operation of one type of engine as the mixture strength 
was decreased. A probable explanation lies in the 
effect of mixture strength on the pressures developed 
in the cylinder. It is well known that weakening the 
mixture reduces the maximum pressures developed and 
hence the pressure developed behind the rings, a factor 
which would account for the reduction in wear observed 
with lean mixtures at high temperatures. 

Compression rings must perform the functions of 
sealing the piston against gas leakage throughout the 
entire range of engine speeds and loads, prevent the 
passage of excess oil to the combustion chamber, and 
dissipate heat from the piston to the cylinder wall 
effectively without causing undue wear either of them- 
selves orsof the cylinder bore. The design features 
affecting these functions are not all reconcilable, and 
the final design of the rings must of necessity be 
compromise. The main function of the oil scraper rings 
is to meter the quantity of oil to the upper part of the 

linder assembly. The available information reveals 
= the width of the compression rings is not only an 
important factor in the general question of ring per- 
formance, but is probably th the one involving the greatest 
compromise between sen ceavaanaiie ead From 
the point of view of wear, sing der engine tests 
indicate definite advantages from or use of wide rings 
both under intermittent operating conditions and 
under conditions of continuous high-temperature opera- 
tion. The tests underintermittent operating conditions 
involved subjecting the engine to repeated cycles 
consisting of starting from cold at a cylinder-wall 
temperature of 12 deg. C., followed by five minutes at 
700 r.p.m. and a b.m.e.p. of 15 Ib. per square inch, 
during which the wall temperature reached 33 deg. C., 
and then running for ten minutes at 2,000 r.p.m. at 
60 Ib. per square inch b.m.e.p., the cylinder-wall 
temperature rising to 80 deg. C. For these tests, a 
series of pistons having a total height of 1% ih. above 
the gudgeon pin was available, and three grooves were 





cut on each piston. The rings on each piston were of 
the same width, the grooves on different pistons being 
cut to accommodate rings of the following widths : 

zy in., % in., } in. and 4 in. In each case, the width 
of the top land was the same. The results of these 
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and, for this reason, it is only possible to deal with the | pag 


tests, showing the rate of wear of the top piston ring 
and of the cylinder bore, plotted against ring width, 
are given in Fig. 6, on page 518, from which it will be 
seen that there was a marked decrease in both cylinder 
and top ring wear with increase in ring width. It will 
also be noted that ring wear was more sensitive to ring 
width than was cylinder wear. 

For the high-temperature tests, the engine was 
operated continuously at a b.m.e.p. of 60 lb. per square 
inch and a speed of 1,600 *.E the maximum cylinder 

temperature being 170 deg. C. For these tests, another 
series of pistons was used, and the performance of 
rings ;, in., %& in., and 4 in. wide was examined. 
The results obtained in these tests are given in Fig. 7, 
e 518, in which diametral wear of the top ring and 
of the cylinder are plotted against ring width. Similar 
tests at 3,200 r.p.m. and a cylinder-wall temperature of 
120 deg. C. also showed a reduction of wear with 
increased piston ring width. It has been suggested 
that the marked reduction in wear observed as ring 
width is increased is due to the ability of wide rings to 
form and maintain a thicker oil film between the face 
of the rings and the cylinder bore. It is interesting to 
note also the effect of operating conditions on wear. 
With ¥, in. wide rings, the relative rates of cylinder 
wear recorded in Figs. 6 and 7 show a tenfold difference 
between intermittent and continuous operation, the 
latter giving the least wear. 

On the other hand, sealing of the piston against 
blow-by or leakage of combustion gases at high engine 
speeds has become an increasingly important problem. 
Briefly, the piston reach a stage in the 
speed range when their performance becomes unstable 
and, at this point, the rate of blow-by increases suddenly 
and becomes excessive. The unstable performance of 
the rings is attributed to ring flutter which results in 
the sudden increase in blow-by. Under such con- 
ditions, rapid wear of the rings and cylinder bore takes 
place, accompanied in extreme cases by breakage of 
the rings. In this connection, all the experimental 
evidence available indicates that, other factors remain- 
ing unchanged, the performance of a ring im- 
proves as the ring width is decreased. blow-by 
curves for plain or rectangular cross-section compression 
rings of different widths, but otherwise similar in 
design are given in Fig. 8, page 518, from the work of 
J. H. Ballard, and clearly show the advantage of the 
narrower type ring in maintaining an effective seal 
farther up the engine speed range 

Increasing the radial pressure ‘of compression rings 
appears to confer benefits in several directions without 


ards | causing undue wear of either the rings or the cylinder 


bore. From the point of view of heat transfer, increas- 
ing the area of contact between the sides of the ring 
and the piston-ring groove is an advantage since it has 
been found that the thermal contact between the ring 
and its groove is not so good as that between the ring 
and the cylinder wall. More effective control of blow- 
by can also be achieved by increasing ring radial pres- 
sure, as was demonstrated by Williams and Young. In 
certain cases it has been found that increasing the ring 
side clearance has reduced the tendency to ring sticking. 
For example, in a supe test engine under 
otherwise rigidly controlled conditions, at a cylinder- 
wall temperature of 345 deg. F. at the top of the barrel, 
and a ring side clearance of 0-002 in., ring sticking 
coounved Si © given tate with ail tinds of as. When 
the side clearance was increased to 0- 003 in., it was 
possible, in the same period, to variations in 
the performance of different types of oils. Experience 
has shown that adhesive deposits in the ring grooves 
build up from the back of the groove, and it has been 

, as a possible explanation of the effect of 
side clearance on ring sticking, that piston rings with 
small clearances act as edge filters. The solids strained 
from the passing oil are retained in the space behind 
the rings where they are pe cracked to adhesive 
compounds. Increasing the side clearance obviously 
discourages this tendency. 

Experience indicates that considerable scuffing, with 
resultant high oil consumption, can take place during 
the running-in period. The main destructive agency 
a to be blow-by and, from this point of view, 
there is obviously every advantage in shortening the 
running-in period. In this connection, the initial pres- 
sure shape of the piston ring in its open state is now 
generally recognised as an important factor in promot- 
ing rapid running-in and in the subsequent wear of 

cylinder and rings. According to Teetor, the ring must 
be shaped so as to exert maximum pressure on the 
cylinder walls at the points or horns and yet have such 
a shape on either side of the joint as to exert sufficient 
_—— immediately after installation to prevent 

low-by. The ideal shape or “ pressure pattern ” for a 
compression ring is given, according to Taub, in Fig. 9, 
page 518, which is a polar diagram showing the 
radial force exerted by the piston ring against the 
cylinder wall at any point round the ry of the 
ring. Teetor has stated that the efficient life of such a 





ring finishes when, due to wear, the radial wall pressure 
becomes uniform round the ring periphery. To assist 
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further in rapid bedding-in, the rubbing surfaces of 
compression rings are machined with a slight taper. 

In the case of new cylinders, the piston rings 
have to correct for changes in the shape of the bores due 
to the release of casting and machining strains as well 
as to produce a satisfactory surface on the bores. The 
localised nature of ring scuffing observed when running- 
in new engines with pinned rings has been taken as a 
confirmation of bore distortion. 
rings are not pinned, the spread of scuffing round the 
ring periphery has been attributed to rotation of the 
ring in its groove, the existence of rotational motion 
of the ring having been confirmed 7 Sere 
observation. It is not surprising, therefore, that 
efforts to produce on the rubbing surface of piston rings 
a machined finish which would reduce scuffing have 
not proved very beneficial. Indeed, from the point 


of view of ring scuffing during the initial running of | 
| 
| 


an engine, it would appear that ring surface finish is 
of less importance than the condition of the bore. 

As a means of preventing scuffing during the running- 
in period, a number of surface treatments are availab 
for piston rings, giving the effect of more rapid seating 
and better sealing. These surface treatments or ring 
coatings fall into four general classes, namely, metallic 
plating, oxide coating, phosphate coating and chemi- 


eal sulphidising, and acid etching. The treatment | 
penetration or thickness is usually about 0-0003 in. or | 


less for the first three classes of treatment, but in the 
case of acid etching, the treatment penetration is of the 
order of 0-0025 in. No evidence of scuffing or scoring 
of either pistons or rings was observed when tin-plated 
rings were used in combination with either plain, ano- 
dised or tin-plated pistons. There was, however, con- 


siderable scuffing. of both pistons and rings when | 
anodised pistons were used in combination with plain | 
rings. Tin-plating did not prevent some scuffing and | 


scoring of the pistons when used in conjunction with 
in rings, the surfaces of the latter showing con- 


siderable scuffing. 
The improvement effected in the ring condition by | 


suitable surface treatment is reflected in the subse- 
quent wear of the rings. Accelerated laboratory engine | 


scuffing tests on newly-finished bores showed a marked | 


reduction in the wear of coated rings as compared with | 
plain rings of similar design. In combination with 


uncoated oil rings, the coated compression rings showed 


only half the wear of the plain rings in the particular 
engine tested. Even better results were obtained 
when the oil rings also were coated, ring wear being | 
practically eliminated with the all-coated combination, | 
the rings still retaining surface tool marks after test. | 
Road tests confirmed the superiority of coated rings 
from the point of view of ring wear, but did not indicate 
that ring coatings reduced cylinder-bore wear. 


Where the piston | 
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microstructure, a case exists for the use of cylinder 
| liners, either of the wet or dry types, because of the 
|more uniform cross-section and the greater simplicity 
| of the castings involved. The practice of centrifugally 


Improvements in design and surface finish have not | of the cooling water around each cylinder, distortion casting cylinder liners also assists in obtaining a more 


lessened the importance of the ring material from the 
point of view of wear since, fundamentally, it is the 
general properties of the material which are the deter- 
mining factors in the long run. Although grey cast 
iron is the universal material for automobile applica- 
tion, metallurgical research has shown that the most 
suitable kinds of irons must possess certain properties 
and that not all irons having good wearing properties 
have the n characteristics to make a good 
piston ring. It should perhaps be mentioned that the | 
conditions of lubrication can completely mask varia- 
tions in material specification. As already mentioned, 
it is preferable to wear away the ring surface rather 
than that of the cylinder bore, and, for this reason, | 
piston-ring irons normally give high weight-loss figures 
in dry wear tests. On the other hand, they wear away 





with very little tendency to accumulate wear products 
on the rubbing surfaces, this property probably being | 
more important than low weight loss. The most | 
desirable structure is one which, in abrading, will | 
break down into extremely small particles causing little 

disturbance of the surface. Cast irons with a tendency 

to glazing generally show low weight loss for this reason, 
but often cause high wear of the mating surface, even | 
though the latter is much harder. There does not, 
appear to be any direct relationship between hardness 
and wear. 

The practice of combining the cylinders in a mono- 
bloe casting gives rise to conditions which are not 
conducive to low bore wear. Mechanical and thermal 
distortion are probably the two major defects of such 
an ment, while differences in the cooling rate 
of the metal brought about by the disposition and size 
of the scantlings lead to undesirable variations in the 
microstructure of the rubbing surfaces of the cylinders. 
In the main, any distortion of the cylinder barrel gives 
rise to local high-pressure areas which tend to break 
down the oil film. Blow-by and oil consumption 
increase and the surface of the rings and cylinder scuff. 
Direct measurement of worn cylinder blocks confirms 
the fact that thermal distortion, more than any other 
factor, is responsible for abnormalities in the manner 
in which a cylinder wears. Deficiencies in the cooling 
system contribute their quota to bore distortion. 
Unless care is taken to arrange for proper distribution 





will take place due to uneven cooling and local hot 


spots. Temperatures increase with throttle opening, | 


but the temperature of hot spots increases at a much 
ter rate than that of the cooler areas of the barrel. 

he region near the top of the cylinder is probably the 
most critical and there is evidence to show that hot 
spots can rapidly reach temperatures at which break- 
down of the lubrication may be expected. In this 
connection, M. O. Teetor found, from observations on 
American engines, that it was not unusual for the 
temperature of a hot spot in a cylinder barrel to 
increase from 330 deg. F. to 500 deg. F. in 90 seconds 
as the engine speed was increased from 2,000 r.p.m. to 
3,500 r.p.m., the temperature of the other areas of the 
barrel meanwhile remaining almost constant. The 
most serious distortion of cylinder barrels appears to 
occur in the region of the cylinder-head joint. Part 
of this distortion is due to thermal effects, but a good 
deal is mechanical distortion caused by bolting down 
the cylinder head. This disadvantage of the cylinder- 
head joint is generally known, but its effect on the 
subsequent performance of the cylinder, piston and 

ings is not always fully realised. 

question of bore hardness is still very much a 
controversial one, due principally to the lack of funda- 
mental knowledge of wear phenomena. However, in 
service conditions involving mainly abrasive wear, 
experience indicates that cylinder wear decreases as 
the bore hardness is increased. On the other hand, 
a really hard bore, such as that provided by nitrided 
cast iron (800 to 1,000 Brinell) is not an unmixed 
blessing. Such materials lack the surface bearing 
qualities of the more normal cast irons and, for this 
reason, are inclined to scoring under conditions of 
limited lubrication, particularly when in combination 
with equally hard contacting surfaces. Under pre- 
dominantly corrosive conditions, Williams has shown 
that austenitic cast iron having a Brinell hardness of 
about 120 is superior to other cast irons from the point 
of view of wear, and in the main, experience in this 
country supports this finding. In America, the use 
of austenitic cast iron has not proved so successful, 
and wear tests tend to show that it is only likely to 


| uniform structure. 

Recent work on surface finish has tended to show 
that, in addition to the actual smoothness of the 
surface, the metal structure left by the finishing process 
is of some importance. Cutting and abrasive methods 
| of finishing cylinder bores result in a relatively fragile 
crystalline surface structure which is not conducive 
to the establishment of a stable oil film. The running- 
in process transforms this crystalline structure into an 
amorphous layer which greatly improves the load- 
carrying capacity and reduces the rate of wear as long 
as there is some lubricant between the rubbing sur- 
faces. Running-in also tends to remove surface “ fuzz ” 
or loose material left over from the finishing process. 
A good deal of the uncertainty of the running-in 
process would obviously be avoided if, in the first 
place, the cylinder bore could be finished to a state 
approaching the run-in condition. It is possible to 
produce such a surface by lapping, but the process is 
not suitable for large-scale production. Recent 
developments in honing technique have, however, 
rendered practicable the production of any degree of 
surface finish. It is probably true to say that these 
developments are in advance of knowledge on the 
effect of surface finish on wear, and the stage has been 
reached where smoother cylinder bore surfaces can 
be made available than can be usefully employed in 
the pean state of engine development. 

The latest developments in cylinder-bore finishing 
have been in the direction of applying to the entire 
cylinder surface certain of the surface treatments now 
in use on piston rings. The chemical sulphidising 
treatment appears to have received the most attention 
in this respect, and while experience with this treat- 
ment is not extensive and is limited to cylinder liners 
for compression-ignition engines, the results appear 
promising both as regards preventing scuffing and 
reducing wear during running-in. In addition to 
good oil retaining and spreading characteristics, the 
coating is claimed to have certain extreme-pressure 
properties. The mechanism of the latter involves 
decomposition of the iron sulphide coating in the vicinity 
of hot spots, the decomposition products including 





prove successful under conditions of abundant lubri- | sulphur, which assists the lubricant to prevent scuffing 


cation. 





From the point of view of uniformity of ' or welding. 
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Another development has been the chromium plating | machined round to within 0-0005 in. and straight to 
of cylinder bores. While this type of surface finish | within 0-001 in. was half that with bores round to 
has not been widely applied to automobile engines, it | within 0-0015 in. and straight to within 0-002 in. 
has achieved some measure of success in larger com- | Obviously these results apply only to one type of engine, 
ng gr engines of the marine and stationary | but they do indicate the importance of close manufac- 
types. basic theory for its application is the | turing tolerances. The piston skirt exercises some 
known high resistance of chromium plating to wear | control on the oil reaching the rings, its efficiency in this 
and corrosion. Experience on larger engines indicates | respect being determined by the clearance in the 
that chromium plating is subject to corrosion in engine | cylinder. Normally, the clearance at the bottom of 
operation, but the rate of wear is only one-quarter | the skirt is less than near the rings, but due to manu- 
that of alloyed cast iron. The application of chromium | facturing tolerances, the skirt taper may be reversed, 
plating, on the other hand, has been found to be much | and such a reversal of taper can adversely affect oil con- 
more effective under predominantly abrasive con-| sumption. For various reasons, pistons are finished to 
ditions where chromium-plated liners have been found | an oval shape and a tolerance allowed for the difference 
to be more wear-resistant than even nitrided liners. | between the major and the minor axes. The difference 
Under abrasive conditions, bore wear with chromium- | in oil consumption between an ovality of 0-004 in. and 
plated liners was reduced in the ratio of 15/1 to 40/1 | one of 0-008 in., on one particular piston, was found to 
as compared with alloyed cast-iron bores. | be 40 per cent. in favour of the small ovality. Tests 

From the point of view of piston wear, it has been on a single-cylinder petrol engine of 3-375 in.’ nominal 
found that the material of which the piston is made is of | bore showed that top land clearance had an important 
secondary importance in the case of the skirt, since it | influence on oil consumption. The top land clearance 
is rare for the piston to become useless through ex-| of the piston used for the tests was increased from 
cessive wear of the skirt. This is not the case, how- | 0-0115 in. to 0-0315 in., the skirt clearance remaining 
ever, as regards the ring grooves, where wear definitely unchanged, and over this range, there was a fourfold 
takes place which affects the performance of the other | increase in oil consumption with the largest clearance. 
parts of the cylinder assembly. Oil control by the scraper rings may be affected by a 

With reference to the effect of piston material on | number of factors, amongst which may be mentioned 
cylinder wear, it has been claimed at one time or another | ring tension. According to Taub, the difference 
that aluminium pistons were responsible for accelerated | between scraper rings of 9 Ib. and of 13 Ib. diametral 
wear. There does not, however, appear to be any real tension is a 50 per cent. increase in oil consumption 
evidence to show that, under similar conditions, | with the low-tension rings. Tests in aero engines on 
aluminium-alloy pistons promote greater wear of | plain type oil scraper rings with tapered faces showed 
cylinder bores than do cast-iron pistons. In fact, | that this type of ring was critical to the radius on the 
tests under controlled conditions show definitely that | bottom or scraping edges, any radius in excess of 
there is little to choose between ferrous and non- | 0-002 in. to 0-003 in. being conducive to high oil con- 
ferrous alloy pistons in this respect, the explanation | sumption. This radius could be varied for differences 
being that the bulk of the wear is caused by the rings. | in oil viscosity, the sharp edge being necessary for low- 

Ring groove wear occurs more rapidly on aluminium | viscosity oils. Drain type oil scraper rings are pre- 
alloy than on cast-iron pistons. This is understandable | ferred for automobile use because of their flushing 
when the differences in hardness are taken into con- | action, but there is no reason to suppose that they are 
sideration. The advantages, however, are not all in| not as sensitive to the shape of the scraping edges as 
favour of the ferrous material. Due to its poorer | the plain type rings have shown themselves to be. 
thermal properties, ring belt temperatures will| An investigation of the effect of ring side clearance 
undoubtedly be much higher, with resulting adverse | has confirmed the importance of this factor on oil 
effects in the direction of ring sticking. On the whole, | consumption. In these tests, which were carried out 
experience has shown that the better thermal properties | on a single-cylinder petrol engine, the piston was fitted 
of the aluminium alloys outweigh their lower hardness, | With two compression rings and one scraper ring above 
even under heavy-duty conditions, as evidenced by | the gudgeon pin. The standard top ring side clearance 
their wide application to all types of internal-com- | of 0-004 in. was increased in steps to 0-012 in., the 
bustion engines. However, despite metallurgical | pther relevant factors, such as piston skirt clearance, 
developments in the direction of improving the pro- 


perties of light-alloy piston materials, there is no doubt | and oil feed to the engine, remaining constant through- | 


that the problem of ring groove wear still remains, and | out. At an engine speed of 1,500 r.p.m., increasing 
in some cases determines the periods between engine | the top ring side clearance from 0-004 in. to 0-012 in. 
overhauls. | Tesulted in a 60 per cent. increase in oil consumption, 

Piston design contributes in no small way to cylinder | while at 3,500 r.p.m., the increase was 120 per cent. 
and ring wear. In particular, skirt clearance, beside | With the large top ring clearance of 0-012 in., increasing 
determining the amount of oil which the rings have to | the side clearance of the second compression ring in a 
deal with, can affect top ring wear to a marked extent, | similar manner resulted in an even higher oil con- 


necessary for adequate lubrication. This is particu- 
larly true at high speeds where, due to the oil flow 
characteristics of the pump and big-end bearing com- 
bination, the amount of oil supplied per stroke is 
greater than at low speeds, while the amount required 
for lubrication remains essentially the same. The 
effects of high-speed operation show conclusively that 
the piston and ring combination have only a limited 
capacity for handling oil, and oil consumption must be 
expected to increase as the quantity of oil supplied to 
the cylinder bores exceeds a certain quantity due either 
to wear of the bearings or to speed effects. 

Ottaway has suggested that the solution of the 
remaining problems of oil consumption await the 
| results of further studies of the combustion process, 
this factor having been found to have a marked effect 
on oil consumption. Experience on compression- 
ignition engines showed that the effect of combustion 
characteristics was sufficient to divide engines into two 
distinct categories depending on whether the com- 
bustion characteristics were favourable or otherwise 
to low oil consumption. In particular, service results 
on direct and indirect injection compression-ignition 
engines clearly showed the superiority of the former 
in respect of oil consumption. A laboratory investiga- 
tion of the effects of combustion characteristics on oil 
consumption in compression-ignition engines confirmed 
this experience, and in the particular single-cylinder 
engine tested, it was established that a threefold 
increase in oil consumption accompanied the use of a 
separate-chamber cylinder head as compared with an 
open-chamber arrangement. The factors which ap- 
peared to exercise an adverse influence on the oil 
consumption with the separate chamber cylinder head 
used for the tests were: firstly, the markedly asym- 
metrical temperature gradient from point to point on 
the piston and cylinder liner, which is productive of 
distortion ; and secondly, the more intense air tur- 
bulence in the cylinder during combustion and on the 
expansion stroke. The rate of flow of the lubricant 
through the engine had no effect on the relative rates 
of oil consumption between the two types of com- 
bustion chamber, but tests on a modified version of 
the separate-chamber arrangement designed to give a 
more uniform temperature over the piston and to 
shield the cylinder liner from the direct blast of the 
hot gases, resulted in a decrease in oil consumption as 
compared with the original design. There are indica- 
tions that, in certain circumstances, similar effects also 
occur in petrol engines. It has been found, for instance, 





clearance of the second compression ring in its groove, | that oil consumption increases about 25 per cent. under 


detonating conditions. 





GAUGE AND TOOL MAKERS’ ASSOCIATION.—AR an- 
nouncement giving brief particulars of the products of 
its member firms has been prepared by the Export Com- 
mittee of the Gauge and Tool Makers’ Association for 
insertion in engineering journals published in Russia, 
China, India, South Africa, Canada, Australia, New Zea- 


even in the presence of ample lubrication. It is 
reasonable to suppose that the gas pressure behind the 
rings depends very much on the depth and clearance 
of the top land. It has been shown, for instance, that 
compared with the other pressure rings, the top piston 
ring is disproportionately overloaded, while in one 
case it was found that unless the depth of the top 
land exceeded a certain figure, undue groove and ring 
wear took place. In addition, ring wear was also 


sumption, and with both rings having a maximum side 
clearance of 0-012 in., there was a fourfold increase 
in oil consumption at 2,500 r.p.m., as compared with 
the standard clearance of 0-004 in. with both rings. 
In these tests, the side clearance of the rings was 
increased by grinding down the ring faces, but in 
ractice, increase in side clearance is brought about 
y wear of the grooves as well as by wear of the rings, 
and in this respect the foregoing results are in agree- 





found to vary roughly in proportion to the top land 
clearance. 


ment with the experience of operators who have found 
that the maintenance of oil control is directly related 








As an example of the effect of the depth of the top | to wear of the compression-ring grooves. In contrast 
land on ring behaviour, mention may be made of some | with the importance of side clearance, the clearance at 
blow-by expériments carried out on a single-cylinder | the back of the ring has no effect on oil consumption. 
petrol engine. The piston for this engine normally | Experimental evidence has shown the importance 
carried two compression rings and one scraper ring | of both the size and the relative position of ring gaps on 
above the gudgeon pin. Tests in which the top pressure | @ piston. With a ring of 15 Ib. per square inch radial 
ring was removed revealed that the critical blow-by pressure, varying the gap from 0-011 in. to 0-022 in. 
speed was higher than when the two pressure rings| in a nominal bore diameter of 3-375 in. practically 
were used, while the engine could be operated at this doubled the oil consumption. The piston for these 
higher speed without incurring ring breakage. At the | tests was fitted with two compression rings and when 
higher critical speed the blow-by had increased enor- the two gaps (0-017 in.) were held on opposite sides of 
mously, but the increase had started at a speed well | the piston the oil consumption was a little less than 
above the critical speed of the two-ring arrangement. | half that with both gaps on the same side of the piston. 
While it would be too much to assume that the major | This effect of ring gap on oil consumption has been 
effect of the deep top land was to relieve the pressure | explained on the assumption that the motion of the 
behind the piston ring, the results throw some light on | piston ring gives rise to hydraulic preseures which 
the effect of the depth of the top land on one aspect of | are relieved by the ring gap. It follows that the oil 
ring behaviour. A study of the effect of top land film on the cylinder walls will be thicker at the ring 
clearance on blow-by gave somewhat surprising results, | gaps than elsewhere, and the further passage of the 
it being found that the critical speed at which excessive | oil upwards will be facilitated if the gap of the next 
blow-by occurred decreased as the top land clearance | highest piston ring is in line. The effect of the relative 
was decreased. Thus, with a top land clearance of | position of the ring gaps also explains the difficulty of 
0-020 in., the critical speed was 5,400 r.p.m., while | obtaining consistent measurements of oil consumption 
with a clearance of 0-040 in. the critical speed had | with piston rings which are not prevented from rotating. 
increased to 5,900 r.p.m. As a possible explanation, It is now a well established fact that engine speed is 
it was suggested that the reduced top land clearance | the most important variable contributing to abnormal 
decreased the gas pressure acting on the top face of | oil consumption in an engine. In automobile type 
the ring, thus allowing it to break away from the lower | engines, which have a wide speed range, the oil consump- 
side of the groove at a lower engine speed. tion at the top end of the speed range is invariably dis- 

Taub has found that, other factors remaining | proportionately high. As already stated, the cylinder 
unchanged, the oil consumption with certain bores Conn are supplied with a greater volume of oil than is 








land, Latin America and other British Empire and foreign 
countries. Persons interested may obtain copies from 
the secretary of the Association, Standbrook House, Old 
Bond-street, London, W.1. 





PRODUCTION OF B-17 FLYING FORTRESS AIRCRAFT.— 
According to a report quoted in Steel, the number of 
B-17 Flying Fortress aircraft delivered since December 7, 
1941, the date of the Pearl Harbour attack, now exceeds 
10,000. Of the first 10,001 produced, 6,143 have been 
built by Boeing, 1,982 by Douglas and 1,876 by Lock- 
heed. The original machine was of Boeing design and 
was introduced in 1935. The B-29 Superfortress, another 
Boeing product, which was described on page 207, ante, 
is being manufactured, like the B-17, by a number of 
firms. 





NAVAL CADETSHIPS AT THE Royal Naval COLLEGE.— 
The Admiralty announce that the next examination for 
| cadetships at the Royal Naval College will be held in 
| February, 1945. Candidates must have been born on 
or between August 1 and November 30, 1931, and their 
| completed application forms must be received by the 
| Admiralty not later than January 10, 1945. The educa- 
tional test is the Common Examination for entrance to 
Public Schools, in English, history, geography, Latin or 
science, arithmetic, algebra and geometry, and French. 
About 25 ordinary cadetships will be offered, and, in 
addition, 10 scholarships will be offered for competition 
to boys from grant-aided secondary schools. Up to 
10 scholarships will also be available for other boys who 
do at least as well in the examination as the boys from 
grant-aided secondary schools who obtain scholarships. 
The fees for boys who are awarded scholarships vary 
according to the parents’ means. In cases of small 
incomes all fees and expenses may be remitted; in 
other cases the inclusive fee ranges from ll. to 651. a 
term. Application forms and detailed regulations may be 


obtained from the secretary of the Admiralty (C.W. 
Branch), Whitehall, London, S.W.1. 
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ELECTRICAL APPARATUS. 


560,876. Instrument Bearing. Sangamo Weston | 
Limited, of Enfield, and F. R. Butherus, of Enfield. (2 
Figs.) October 23, 1942.—The invention is a jewel bear- | 
ing for instruments in aircraft or surroundings in which 
they are subject to a large amount of vibration. The 
impact of the moving system on the jewel tends to result 
in fracture of the jewel, or in a mushrooming of the head 
of the steel pivot, or both. The moving coil carries two 
pivot shafts with pointed steel ends while the jewels of the 
bearing are located in a screw member SM having a 
central cylindrical cavity. On the inner side of this 
cavity is a spring S which tends to press the jewel out- 
wards. A washer W is secured in a recess of slightly 
greater diameter than the diameter of the cavity and 
adjacent the opening by spinning over the side walls of the 


the 








the annular piston type, comprising two or more impellers 
or pistons which are rotated and their movements so 
controlled by a rotor that they move towards and away 
from each other to effect the pumping action. This type 
of pump depends for its efficiency on the maintenance of 
extremely small clearances between the relatively mov- 
able pumping parts. The pump housing comprises a 
rotor housing part 10 and an impeller housing part 11, 
which two parts are attached together. The housing 
part 10 provides a bearing for the driving spindle 12, 
which carries a rotor formed with three radial slots 14, | 
15, 16. Rollers 17, 18, 19, are located one in each of the 
three slots and these rollers carry pins 20, 21, 22, which 
have extensions that carry the impellers or “ annular | 
pistons.”” These impellers are disposed in an annular | 
channel 30. that is provided in the housing part 11 | 
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between the flange b and shoulder c. This material is 
then inserted in a die or mould within which the materia! 
is subjected to heat-treatment, in the manner of vul- 
canising india rubber, in order to produce the required 
degree of hardness. After the vulcanising process is 
complete, the valve element is removed from the mould 
with its valve face consisting of the synthetic materia] 
substantially in the form shown at ¢ with a cylindrical 
portion f of the same diameter as the flange 6. Both 
metal and synthetic rubber surfaces are finished to the 
required dimensions by grinding. The completed valve 
element then includes the frusto-conical surface ¢ and 
the cylindrical base portion f both disposed between the 
metal flange b and the metal shoulder c with each of which 
its upper and lower edges respectively coincide in dia- 
meter. Between the flange and shoulder the surface of 
the metal stem may be curved or recessed in order that 


| there will be a cushion of the rubber material of a depth 

| sufficient to accommodate itself completely to the metal 

| seating. In a modified form of construction illustrated 

| in Fig. 2, the metal retaining flange is formed with a short 

| cylindrical extension A to provide an annular recess into 
which the plastic rubber material is initially forced, and 

| the extension A acts as a retaining wall after heat-treat- 

| ment to provide additional anchorage for the valve face 
element against the possibility of displacement while in 

The | ¥8¢- Poppet valves constructed as described eliminate 


eccentrically with respect to the spindle 12. 
channel 30 is in communication with an inlet port 31 | the necessity for grinding in the valves on assembly. 


and an outlet port 32 that are in communication with | (Accepted April 19, 1944.) 

the inlet and outlet bores respectively. On rotation of | 560,647. Wobbie-Plate Pump. Edwards Brothers 
the spindle 12 and rotor, the latter causes the impellers (Tippers), Limited, of Bolton, and J. R. Edge and J. Cos- 
to move towards and away from each other as they rotate, | grove, of Bolton. (2 Figs.) November 14, 1942.—The 
thereby alternately increasing and decreasing the spaces | invention is a wobble-platg pump for hydraulic tipping 
between them, and fiuid is therefore drawn in from the gears. Ite object is to provide an improved mounting for 
inlet port and expelled through the outlet port. 


Fig.?2. 
Fig.1. 2 : "95 
2 02 40” : 
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The | the wobble-plate shaft. The assembly comprises a one- 
whole of the inner surfaces of both housing parts 10, 11, piece cast housing 10 incorporating mountings for the 
are lined with anti-friction bearing metal 40, except the | shaft 11 of the wobble-plate 12, which co-operates with 


| bores, which neither require great accuracy por contain the ends of the plungers, and also bearings for the shaft 


| accuracy of shape without accurate machining. The lining the shaft 11. 


moving parts. The lining of the parts 31, 32, provides | of the slidable gear 14 which meshes with the pinion 145 on 
The latter is supported by a single bear- 


| is applied as a cast-on coating. The housing part 11 is|ing 18 which combines the functions of supporting 


| parts in the annular channel 30 and in the ports 31, 32, | pressure on the wobble-plate 12. 


provided with a correspondingly shaped die having core | both journal loads and end-thrust due to the plunger- 
The bearing 18 is of 


| the necessary space for the lining being left between the | well-known type, having balls 181 running between an 











| Limited, of Lincoln, and J. Rodway, of Lincoln. 


screw member and this washer serves a double purpose. | 
Normally the jewel is pressed against the washer, while | 
at its other side the washer acts as a stop for the pivot 
base. The pivot P is of smaller diameter than the | 
pivot base and if under vibration of the moving coil it 

tends to move beyond a predetermined distance, then 

the end of the pivot base engages the washer W on its 
outside and any excessive pressure is not taken up by the 
jewel. The screw members serve to adjust the pivots so | 
that there is no free play between the pivot ends and the 

jewels J when once the moving coil is mounted. Pressure | 
on the pivots is such that the jewel is slightly lifted away 
from the washer. Thus there will be no free play for the | 
moving coil and any excess strain is taken up by the 

pivot base engaging the washer W at either bearing. | 
(Accepted April 24, 1944.) | 


PUMPS. 
560,745. Rotary Pump. Smith’s Jacking Systems, 
Limited, of London, and D. W. Sessions, of London. | 
(4 Figs.) March 8, 1943.—The invention is a pump of 


END OF 


| method, the core and housing are heated, and molten | € 
| metal is injected through a bore in the die. The other | 

| housing part 10 is lined in a similar way. 
| April 18, 1944.) 


THE 


die and housing. The housing is first tinned by a known | rc - Bt 
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MISCELLANEOUS. 


560,761. Poppet Valve. Clayton Dewandre Company, | 
(3 Figs.) | 
August 25, 1942.—The invention is a poppet valve and | 
has for its object to provide an improved form of valve | 
element which is simple to manufacture and leak-proof. | 

| 








(seo,¢41) we 


| 
|inmer race 182 which is substantially co-axial with the 
| shaft 11, and an outer race 183 which has an inclined face 
capable of supporting the balls 181 against the tendency 
to travel axially of the shaft 11. The possibility of 
|reducing the overall dimensions of the pump unit, 
| brought about by the use of the combined journal load 
| and thrust bearing 18 for the wobble-plate shaft 11, con- 
| siderably facilitates the accommodation of the unit upon 
| the chassis, while there is a valuable incidental economy 
| in the material of which the pump parts are constructed. 
The poppet valve includes a metal stem which is formed | The housing 10 is made with an internal shoulder 101 
with a flange 5 and a shoulder c of lesser diameter than the | which forms an abutment for the combined journal and 
flange, the flange and shoulder being spaced apart by a) thrust bearing 18, and is grooved in order to receive the 
distance equal to the depth of the valve face. The | pressure-tight packings 19 by which the hydraulic work- 
shoulder c is formed of the same diameter as the stem, | ing liquid is prevented from leaking along the shaft 11. 
the diameter of which is reduced at d between the flange The outer end of the wobble-plate shaft 11 is conveniently 
and shoulder. The valve face is formed by inserting a | supported in a plain journal bearing. (Accepted April 13, 
body of synthetic rubber material in a plastic condition | 1944.) 
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GRAZEBROOK(: 


DUDLEY, Worcs. 


*DUNDAS 


Experimental Engineers, 


LDAYS & 
- ONIONS 





PUMPS 
LONDON .« Tel. :—Holborn - 4271 (5 lines) 
NEWARK .- Tel.:—Newark - 601-2-3 
MANCHESTER - Te!.:—Blackfriars - 3810 
BIRMINGHAM . Tel. :—Midland - 58310 
a + Tel.:—Neweastie - 22333 
« Tel. :—Douglas - 1974 


FRICTION 
CLUTCHES 


All Types Satisfaction Guaranteed 


W.R. ANDERTON & CO., 
Clutch Specialists. 


CASTLETON, ROCHDALE 2596 


HEAVY GENERAL ENGINEERING ; BIRMINGHAM. LTD. 
WELDED STEEL FABRICATION THE AIRPORT, PORTSMOUTH, FANS 

HOMOGENEOUS LEAD-LINED VESSELS. "Phone 74874 3323 F 506 See Page 33 

en COUPLINGS « DETUNERS 


FOR ALL PURPOSES 


THE WELLMAN BIBBY CO. LTD., 
VICTORIA STATION HOUSE 
VICTORIA STREET, LONDON, S.W.1. 
Telephone: Victoria 7752 32 


o2 

















SPENCER - BONECOURT 








Patent Waste Heat Boilers 
34/36, Farringdon Street, London, E.0.4. 8043 


BABCOCK 





VALVE 


VALUE .. 
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The Seeger Circlip by virtue of having its width tapered in accord- 
ance with scientific principles is the only circlip which always remains 
truly circular on the contact periphery. It exerts great and uniform 
pressure on the groove in which it is fitted and can be relied on as a 
completely safe fixture. Engineers find in it a cheap, simple and scientific 
solution of many problems of design. 


Simplify design and reduce production costs with 


SEEGER CIRCLIPS 


Manufactured by THE AUTOMOTIVE: ENGINEERING C2 LT? THE GREEN. TWICKENHAM, MIDDX. 
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Ofices for Publication and Advertise- 
ments, 35 & 36, Bedford Street, Strand, 
London, W.C.2. 

we desire to call the attention of our readers 
tothe fact that the above is our REGISTERED 
ADDRESS and that no connection exists 
petween this Journaland any otherpublications 
pearing somewhat similar titles. 

TELEGRAPHIC) ‘‘ ENGINEERING,” LESQUARE, 
ADDRESS DON 


TsLEPHONE NUMBEB—TEMPLE BAR 8668 (2 lines). 


THE EDITORIAL 
AND PUBLISHING 
DEPARTMENTS 
HAVE NOW RETURNED TO 
3 & 36, BEDFORD ST., 
STRAND, W.C.2. 





“ENGINEERING” INDEX 








The Editorial Index to Vol. 
157 (January—June 1944) is 
now ready and will be sent 
to any reader, without charge 
and postage paid, on appli- 
cation being made to the 
Publisher. 


the consumption of 


In order to 
reduce 
paper, no copies of the Index 
are being distributed except 
in response to such 


applications. 





ADVERTISEMENT RATES. 





The charge for advertisements classified under 
the Headings of Appointments Open. Situations 
Wanted, Tenders, etc., is 6/- for the first four lines 
or under, and 1/6 per line up to one inch. The line 
averages six words. When an advertisement mea- 
sures an inch or more, the charge is 18/- per inch. 
If use is made of a Box No., the extra charge is 1 /- 
per insertion, with the exception of advertisements 
appearing under Situations Wanted. Payment must 
accompany al) orders for single advertisements 
(which should be delivered not later than first post 
on Wednesday, otherwise their insertion cannot be 
guaranteed). 5% allowed on 6, 124% on 13, 25% 
on 26, and 334% On 52 weekly insertions. 

Unless the classification is clearly stated on the 
copy, advertisements appearing in these columns 
will be classified at the discretion of the Publishers 





The lors will not hold themselves res, 
for blocks left in their possession for more than two 
years. 

















The fact that goods 
made of raw materials 
in short supply owing 
to war conditions are 
advertised in this 


paper, or described in 
its editorial columns, 
should not be taken as 
an indication that they 
are necessarily avail- 
able for export. 


Parker St., Kingsway, London, W.C.2 


PITMAN 


THE PRINCIPLES OF ELECTRODEPOSITION 
By SAMUEL FIELD, A.R.C.Sce. With the aid of this book a more scientific approach can be made to 
problems of electrodeposition and a better understanding of basic principles obtained. The subject is 
preserted simply, without mathematical complications. 25s. net. 


ENGINEERING MACHINE SHOP PRACTICE 
By B. RICHARD HILTON, Grad. I.P.E., A.M.L.W. This practical book descrites the materials commonly 
used in en_ineering, together with their characteristics. 58. 


MECHANICAL TESTING OF METALS AND ALLOYS 
By P. FIELD FOSTER, B.Sc., M.Sc., A.M.I.Mech.E., Wh. Ex. Describes equipment of the latest design, such 
as is used in up-to-date testing rooms and laboratories. It is an indispensable work of reference for 
practical workers and students and should be in the test room of every engineering establishment. 


18s. net. 

VIBRATION IN MACHINERY 
A really useful survey of the general principles of vibration and of the methods 
Engineers will find this book exactly what they are needing. 
7s. 6d. net. 


By W. A. TUPLIN, D.Sc. 
so far evolved for dealing with the problems. 


N.B.—Paper rationing means a shortage of books. Don't be 


surprised if the book you want is temporarily out of stock. 3434 


Pattern Shop Equipment 
Manufactured by 
J. W. & C. J. PHILLIPS, LTD., 
POMEROY STREET, NEW Cross, 


LONDON, 8.E.14. 3204 





See also Page 44 








AGENCIES. 





7 ¥ 

A gents Wanted for South 

_ Wales, West of England and Lancashire 
by Engineers, specialists on Welded Platework, 
Pressure Vessels, Tanks, etc., Conveyors and Struc- 
tural Steelwork. Established Agents preferred .— 
WHITELEY-READ ENGINEERS, LTD., Park 
Lane, Basford, Nottingham. R 834 


See also Page 44 
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FOR SALE. 














TECHNICAL BOOKS 


EDUCATIONAL. 


35 FIRST PLACES 


AND HUNDREDS OF PASSES 


in the AMICE., AMIM.E. A.M.LE.E., 
A.F.R.Ae.8., A.M.1.Chem.E., C. & G., etc., Exams. 
have been gained by students studying at home 
with the T.1LG.B. ENGINEERING FIRST 
PLACES ARE YOUR BEST GUIDE TO THE 
MOST SUCCESSFUL ENGINEERING COURSES. 
Write to-day for “ The Enxineer’s Guide to Suc- 








WANTED. 








BUILDINGS to cover a 
maximum area of 15,000 sq. ft. 12 ft. minimum 
clearance, 30 ft. Bays, with or without Sheeting.— 
BOX R 749, Offices of ENGINEERING. 


A lfred Herbert Ltd. Coventry, 


PAY BEST PRICES for SECOND-HAND 


[J gently Required, second- 
nd STEEL 





» world’s widest choice of 
a: tine — 200 — covering all | MACHINE TOOLS in good condition, by first-class 
branches — Mechanical, Electrical, Aeronautical, | ™akers.—Write, wire, or phone, and our representa- 
| Wireless, Civil, Chemical, etc., and which alone | tive will call. Authorised Dealers Certificate No. 71. 
| gives the Regulations governing admission to the | ‘Phone 88781 (20 lines) Coventry. Telegrams 
Recognised Institutions. The T.1.G.B. guarantees | LATHE, Telex. Coventry. 2213 


training until successful. 

THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN. 

78, Temple Bar House, E.C.4. 





See also Page 44 
3243 








EXPERIMENT " 
ab woes WORK WANTED. 








esearch Engineers Limited, 


R Northampton Grove, Canonbury, N.1, Clis- 
sold 5204/5/6. Specialists in Experimental Work 
and Prototypes ; Design and Construction of Special 
Machinery and Electro-Mechanical Mechanisms. 


3531 


| esigner - Draughtsman 

Requires SPARE TIME WORK. Small 
Mechanisms, and Jig and Tool Specialist.— Address 
R 779, Offices of ENGINEERING. 











Photography. A Photograph 

says more than a thousand words. Realistic 
photographs for catalogues, brochures and general 
reproduction purposes for present and after-the-war 
uses. Records made of present work, premises, etc. 
—MILES & KAYE, LTD., Industrial Photo- 
graphers, 100, Southampton Row, London, W.C.1. 
Telephone HOLborn 6858. Established over 50 
years. R 723 


PUBLIC APPOINTMENTS. 





THE QUEEN’S UNIVERSITY OF BELFAST. 


CHAIR OF MATHEMATICS. 


The SENATE will shortly proceed to the 


\ ppointment of a Professor 
4 of MATHEMATICS in the University. The 
salary attached to the Office is £1200 per annum, 
and the person appointed, if not already a member 
of the Federated Superannuation System for Univer- 
sities, wil! be required to become a member. Nine 
copies of applications and testimonials should reach 
the undersigned not later than 31st March, 1945. 





ravel Gate Foundry 
MPANY INVITE YOUR EN- 


other Non-Ferrous Allo’ 


DELIVERY and KEEN QUOTATIONS. 


Further particulars may be obtained from We have also jes for certain classes of GREY 
RICHARD H. HUNTER, IRON CASTINGS, and we welcome your enquiries. 
Secretary. R 822 GRAVEL GATE FOUNDRY COMPANY, 





See also Page 44 











Norah Street, Hollinwood, MANCHESTER. 
Telephone : Failsworth 2605. 
A ssociated British Develop- 
MENTS prepare any type of Drawings or 
Tracings. Work done by qualified Draughtsmen. 
Confidential work a speciality —BOX R 794, Offices 
of ENGINEERING. 


APPOINTMENTS OPEN. 





It is advisable when sending testimonials to forward 
copies and NOT originals. 


IMPORTANT 


Advertisers in APPOINTMENTS OPEN Column 
should make themselves acquainted wiih the 











terms of 
STATUTORY RULES & ORDERS 
1941 No. 2069 
RESTRICTION ON ENGAGEMENT ORDER 
TURNING, FACING, GRINDING, 
\ Jorks Manager, A large a. | 


industrial organisation has a VACANCY 
for a suitably qualified WORKS MANAGER to 
take charge of a small section engaged exclusively 
on experimental and development work connected 
with mechanical manufacturing methods. The 
successful applicant must have had experience of 
mechanical research and experimental work and 
machine design ; academic or professional qualifica- 
tions are desirable but not essential. The post is a 
permanent one and offers considerable scope for the 
right man.—Applications, which should include full 
oe of training and experience in chrono- 
logical 


PLANING UP TO 12 ft. 0 in. by 
4 ft. 0 in. by 4 ft. O in. 


WELDING AND CONSTRUCTIONAL 
WORK. 


| 
| 


order, and salary = —, be | 
addressed to BOX 404, Stran ouse, London, = . | 
W.C.2. Rs24|]EXPERIMENTAL WORK.|! 





\ ssistant Engineers Required 

by large Oi! Company for service overseas 
on urgent Government work. Age not more than 30, 
unmarried. University degree or equivalent qualifi- 
cation and some practical experience in Mechanical 
Engineering work essential. Salary from £500 per 
annum.—Address, R 776, Offices of ENGINEERING. 


W.6_ | 


ROSSER & RUSSELL, LTD., 


QUEENS WHARF. HAMMERSMITH. 


























See also Page 44 "Phone: RIV. 4416, 


| 
| 
| 


co 
QUIRIES for CASTINGS in ALUMINIUM, GUN.- | 
METAL, PHOSPHOR BRONZE, BRASS and all | 
We can offer PROMPT | 


MACHINE WORK. 


9211 | 





ertical Milling machines, all 
geared, hardened and und thro’ 

and roller bearings, owivellins head, 30 “|g “pyr 

Table—HENRY MILNES LIMITED, achine 

Tool Works, Ingleby Street, Bradford. 3436 


Railway Wagons 


OF ALL TYPES 
WHEELS, IRONWORK, CASTINGS, 


HURST, NELSON & Co. Ltd. 











MOTHERWELL, 
SHEFFIELD. 3382 LONDON 
or Sale. 1000 k.W Turbo- 


ALTERNATOR SET, made by ME - 
POLITAN-VICKERS in 1920; 3-phase, Pai 
400 volts. Steam pressure 200 Ib. ; jet condenser.— 
Apply, PATONS & BALDWINS, LTD., Halifax 
Yorkshire. R 828 


[[imber Sectional Buildings. 
| In excellent condition. Thoroughly recon- 
ditioned in our works. Over 30 buildings available. 
9 ft. by 8 ft., 24 ft. by 12 ft., 54 ft. by 20 ft., 16 ft. by 
10 ft., 30 ft. by 15 ft., 55 ft. by 15 ft. No purchase 
licence required. Suitable for Hostels, Offices, Can- 
teens, Workshops or Storage purposes. Also five 
pre-fabricated Timber Bungalows from £395 to 
| £1375. Write for list. 
D. MCMASTER & CO., 
Mount Bures Works, 

Bures, Suffolk. 

"Phone Bures 251. 


See also Page 44 

















MACHINERY FOR SALE. 





fer Sale, 
BROWE 


| COMPOUND 


perfect condition. 
TT-LINDLEY 350 h.p. VERTICAL 
STEAM ENGINE, 375 r.p.m., with 
| Oil and Steam Separators, ALSO WESTING- 
HOUSE LA BLANC MULTIPLE JET CON- 
DENSER.—Apply, 8S. GIBSON & SONS, LTD., 
| Tanners, Bramley, Leeds. R85 


See also Page 44 











MACHINERY WANTED. 


SELL YOUR SURPLUS 
MACHINE TOOLS TO US! 


Don't permit them to remain idle when they 
may be NEEDED ELSEWHERE on the PRO- 
| DUCTION FRONT. 
| (Machine Tool Control Licence No. 172.) 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, LONDON, N.W.1. 
Telephone: EUSTON 4681 (12 lines). 
Telegrams: Bescotools, Norwest, London. 

3515 





| 





‘GEORGE COHEN, SONS & CO. 
LIMITED, 


Engineers and Machinery Merchants. 
Established 1834 
REQUIRE TO PURCHASE 
Good Surplus PLANT & MACHINERY— 
either Single Items or Complete Works. 


Please inform nearest Area Office :— 
GLASGOW : Cogan Street, Pollokshaws. 


NEWCASTLE-ON-TYNE : Trafalgar House, 
Collingwood Street. 


MANCHESTER : Cobden Street, Pendleton. 
SHEFFIELD : Coborn Works, Tinsley. 
BIRMINGHAM : 191, Corporation Street. 
BATH : Lower Bristol Road. 

SWANSEA : Prince of Wales Dock. 
SOUTHAMPTON : Princes Street, Northam. 
REDRUTH : 25, Albany Road. 


Or Chief Offices and Depot : 
Southern: WOOD LANE, LONDON, W.12. 
Northern: STANNINGLEY, nor. LEEDS. 
3549 





Public Appointments and other Classi 
Adverti. t. tinued on last White Pages. 
Too late for Classification, see Page 44 
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Mb ths 5 Piet Clock oe your SPRAY GUN Seczie | 


It is easy to secure good coverage and perfect atomisation—not so easy to combine both 
with low air consumption and moderate pressures. This is what B.E.N. technicians have 
achieved in the Model DX Spray Gun. Moreover, the DX is as light as modern engineering skill 
can make it without sacrificing strength and as well balanced as practical designers can devise. 
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That is why it is as easy to handle as the finish it applies is good to see. 
Specify B.E.N.—the spray gun that an engineer will always appreciate 
Write for Catalogue CB. 36—EG. to-day. 


eS) PATE NTS bo 


HIGH WYCOMBE, BUCKS. 


Telephones : High Wycombe 1630 (6 lines) — Telegrams : *' Tooinwun, High Wycombe.” 
REPRESENTATIVES AT LONDON, BEDFORD, BIRMINGHAM AND LIVERPOOL. 


= SALTER 
SPRINGS 


Roller Bearings, Weighing Machines, 
Spring Balances, Gauges, Testing Machines, 
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BLACK | 
GALVANISED 
MACHINED! 


WALKER & WILSON LIMITED 
IMPERIAL WORKS, HAMILTON, SCOTLAND 
Telegrams : ‘‘ Imperial, Hamilton.’ Telephone : Hamilton 22 


a 


WALKER: & WILSON LID 
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Amsler, A. J., & Co. 
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w" J GLOVER & Co. 


ESTABLISHED 181A. 


SOLE MAKERS OF 


“GLOVERS BEST 


“STEEL WIRE ROPES 
FOR ALL PURPOSES. 


SPECIAL 


TYPES 


OF CRANE AND 
EXCAVATOR 


ROPES TO 


SUIT 


ALL CONDITIONS 


RELIABI 


Ltp., 


LITY 


ST. HELENS 


Telephone: ST. HELENS 2039 


Telegrams : 


“GLOVERS,” ST. HELENS 


THE EXCAVATOR 


ILLUSTRATED MANUFACTURED BY 


THOMAS SMITH & SORS 


(RODLEY) LTD., 
RODLEY, Near LEEDS. 


OUR ROPES ARE 


SMITH’S 


EXCAVATORS. 
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P 

WATER FOR BOILER 

FEED & INDUSTRIAL 
REQUIREMENTS 


AITON« Co.Ltd. 


7,000 HOURS e « e day to day continuous 
DERBY 


power station service without cleaning, and maintaining a production of 
64 pounds of gained distilled water per pound of steam. 

This is the kind of job that has given P & B Evaporator Distillers their 
reputation for reliability combined with maximum efficiency. 


© Compressors — 


\ Ge) aie 


— 


lanl 


\ 


J] 
© Marini [F\UXILIARIES — 











BUILT TO ONE STANDARD ONLY --+ THE HIGHEST. 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
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Electrical] =" Suction Dredge for Reclamation. Built for the British Mexican 
Petroleum Co. Ltd. Output 60 cubic yards of silt per hour to a distance of 450 feet and a 
height of 19 feet. he com plete dredge and pipe line is operated by two men. 


CAPABI 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 


DREDGERS, BUCKET HOPP 


HOPPER DREDGERS, HOPPER BARGES, PIPE LINES, 
FLOATING CRANES, etc 








LITIES 


ER DREDGERS, SUCTION 





NEW BUCKETS, LINKS, 


supplied for existing Dredgers. 


PINS, GEARING, etc., 





FLEMING & FERGUSON, Ltd. 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 


hone: Paisley 4121 


London Agents : Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad 
Loqdon, E.C.2. 


Street, 


Telephone: LONDON WALL 4846 


Teleg. Address : “‘ Phoeniz, Paisley."’ 

















PRESSES 


FOR PRODUCING SHAPES 
FROM POWDERED METALS. 


GRINDING MILLS 


FOR REDUCING METALS 
TO FINE POWDER. 














W" JOHNSON &SONS 
(LEEDS) LTD., 
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tee © 


IN THE PLANT and PRESSES 


Boiter House” 


Y Leo PUMPS Sxmrvce 





MANCHESTER, 15. 








ARMLEY, LEEDS 12 





Tel. :“* Foundry, Belton.”” 


PENI, GASS 


LTD., 
ENGINEERS, BOLTON. 


HYDRAULIC 








SS _ MGS SPEED PLUNGER 
Beton” Tal. Nos 1950 Balen | 
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| 
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“HARCO” 
WIRE WORK 


| of every description Py 


Baskets, Trays, Belt 


Guards, Radiator and Pipe Covers, 


Partitions, Lift Enclosures. 


List E1725 sent on request. 


and Machinery 
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WOOLWICH R° 
LONDON $§.E.7 





G A HARVEY & Co (LONDON) 
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* ROLLER SHUTTERS 


IN WOOD OR STEEL 
* LIFTS, nano on POWER OPERATED 


* SLIDING PARTITIONS 
* COLLAPSIBLE STEEL GATES 
* STEEL AND ARMOURED 


G. BRADY & CO. LTD... ANCOATS MANCHESTER 4, ENGLAND 


TEL COLLYMURST 2797/8 AND AT LONDON, BIRMINGHAM & MONTREAL CANADA 


FIREPROOF DOORS 3019 




























WELDING SPEEDS 
REQUIRED ? 


33° 10 25° PER MINUTE 


Infinitely Variable at will 
















er / Above is illustrated a Crofts “ Shaft 
7)" Control! Type” infinitely Variable Speed 
: Pulley Drive for an Automatic Welding 
Machine enabling infinitely variable run- 
ning speeds from 25” to 3," per minute to 
| be obtained 

Note.—V.S. Pulley, Worm Gear, and 
Flexible Coupling manufactured by Crofts 
(Engineers) Led! 






- 


| GROFTS erences ITD - BRADFORD 





_ TELEPHONE 11960 (12 LINES) ” 














Manufacturers of : 
MILD STEEL PLATES, ANGLES, ZEDBARS, 
TEES, and all forms of SECTIONAL BARS 
required for SHIP, BOILER, and BRIDGE 
BUILDING and other constructive purposes. 

WAR DEPT. SPECIAL STEELS FOR ALL CONSTRUC- 
FOREIGN AND TIONAL PURPOSES. 
COLONIAL HIGH TENSILE for Boiler Shell Plates. HIGH 
GOVERNMENTS ELASTIC LIMIT. “MARTINEL.” 
“RESTELCO” high tensile corrosion resisting. 
COPPER BEARING having corrosion resisting 
qualities NICKEL and other Alloys, etc. 
CASTINGS of all kinds and largest sizes for Ship’s 
Stems, Stern Frames, Shaft Brackets, Rudders, etc, 
TYRES.—Locomotive, Carriage and Wagon, to all 
requirements, 


GEIPEL 
STEAM TRAP 


8397 


BERMONDSEY STREET $.E1 


Contractors to 


THE 
ADMIRALTY 


























WILLIAM GEIPEL Lroe. yycan works 
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ADAMSON- 
- HORSEHAY 


ASSOCIATED LIMITED 


| Manufacturers of 

| Mechanically operated Structures of all types. Turntables 
of every description. Dock Cranes. Mechanically operated 
Bridges. Heavy Steelworks Supporting Structures for 
Cranes, Strippers, Chargers, etc. 


165 Fenchurch Street 
LONDON, E.C.3 


Works: 
Wellington, Salop, and Hyde, Ches. 








Associated Companies 


JOSEPH ADAMSON & CO.LTD. 


Works: Hyde, Ches. Manufacturers of Boilers of every description; 
Cranes; Presswork; Welded fabrications. 


ADAMSON-ALLIANCE COMPANY LTD 

Works: Hyde, Ches, and Alliance, Ohio, U.8.4. Manufacturers of 

Stripping and Ladle Cranes; Combination Chargers and Strippers; 
Coke Oven Equipment; Rolling Mill Machinery, etc. 
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High speed paint drying by gas-fired infra-red apparatus is of 
course no longer in the experimental stage. For years the Gas 
Industry has been developing radiant heat processes, and the 
modern infra-red unit illustrated is but one of numerous types 
supplied for special purposes. Tunnels up to 80 ft. long, built 
up of similar units, are clearing many a bottle-neck . . . baking 


protective finishes in minutes instead of hours. 


Note the advantages of the gas-fired tunnel : 

1. Simple, robust, inexpensive and compact, giving long life 
with minimum maintenance. 

2. Easily constructed in different sizes and shapes, without 
the need for complicated auxiliary apparatus. 

3. Very wide range of flux density, which can be varied by 
turning the tap. 

4. Even distribution of radiation. 

5. No material difference in drying time due to colour. 

6. Low capital and fuel costs. 


And remember : any curing, drying or baking process which 
can be carried out in a short time at a high temperature, instead 
of a long time at a low temperature, is 
specially suited to the use of infra-red 
radiant heat and in some cases this can be 
applied to existing conveyor ovens. 





A POST-CARD WILL BRING 
YOU A COPY OF THIS PAPER 


entitled “ Radiant Heating for Industrial Processes ” 
GAS ASSOCIATION 1, GROSVENOR PLACE, S.W.1 


BRITISH COMMERCIAL 










Leonard-Thermostatic Steam and ater sizer serving dish-washiny 
machine at works canteen kitchen. 


Instant Hot Water 


from steam and cold water 


Direct mixing of steam and cold water by means 
of a Leonard-Thermostatic Steam and Water 
Mixer is the simplest and most economical way of 
getting hot water. The Leonard-Thermostatic 
Mixer will provide instant hot water ataconstant 
temperature. The temperature of the hot water 
will remain steady no matter how pressures 
fluctuate in the supplies. The control is automatic 
and is maintained by a stainless steel thermostat 
impervious to corrosion. It takes up no more 
room than an ordinary valve, it saves steam and 
saves water. 


Specify lo , Th Sati 


steam and water mixers for washing equipment and process 
WALKER, CROSWELLER & CO., LTD. 
CHELTENHAM and London. 





COLO 








61°1647 


UNIVERSAL 
NON-SAG 
TRELLIS GUARD 

 =—|FOR 

~ HORIZONTAL 
-., MILLING 
MACHINES 


3335 





fay ‘ : ~ 











Instantaneous 
adjustment 
to job, cutter, 
and machine 
2 


Need never 
be removed 





Are YOUR 













wie onan WITH machines 
OFFICE ORDER 
No. 584 “safe-guarded”’? 















THE BRITISH THOMSON-HOUSTON CO.,LTD 
c ALOWYCH NDON, WC.2 


ROWN HOUSE 
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ENGLAND 





LONDON 








PRECISION TOOL ROOM LATHES MODEL B N° 13, 17, 21 


These Models are the result of Continuity of Building Precision Tool Room Lathes since 1910. 
Fully equipped with Anti-Friction Roller a —— Precision Taper Roller Bearings to the Main Spindle. 
Single Helical Precision Hardened and Ground Generated Gears for Final Main Spindle Drive. 


THE FINEST LATHES IN THEIR CLASS - 














2 YOUR ROCK © THE RIGHT DRILL FOR YOUR ROCK r 


oO 






FOR YOUR ROCK @ THE RIGHT DRILL FOR 


SeCDIMAKUE 


CLIMAX ROCK DRILL & 
ENGINEERING WORKS LTD. 
4 Broad Street Place, London, E.C.2 


TAS/CX 373 
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BRITISH 
ROPES 
LIMITED 


MANUFACTURERS OF WIRE 
WIRE ROPES AND 








HEAD OFFICE 


DONCASTER Offices and Works throughout Great Britai 











PLAN TO USE 


COPPER 


Copper, because it is pre-eminently ee ee 
suitable for so many engineering, pm i ee ee AG 


scientific and constructional purposes, THIS ILLUSTRATION 


shows the progressive in- 
crease in the output of 
copper. 


will undoubtedly be in great demand 
after the war. Although it may take 
a little time to re-stock the world with 
all the copper products required, the 
supply of copper will certainly be ad- 
equate, and those with their eyes on 
the future may safely plan to use 
copper to the fullest extent. 

If technical advice or assistance is 
required the services of the Copper 
Development Association are avail- 
able, free of charge. 


TONS IN MILLIONS 


i914 | 1939 TODAY 


A non-trading organization, maintained by the 
COPPER DEVELOPMENT ASSOCIATION 4,27 adie organisation, maintained by the 
Grand Buildings, Trafalgar Square, London, W.C.2 and 9 Bilton Road, Rugby Telephone: Rugby 2369 and advice, free to all users of copper. 


Car 
$234 
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A supreme test of physical fitness. 
In Sport as in every other phase of life man’s 
skill, fitness, valour and endurance as well as 
the products of his ingenuity and labour have 
from earliest times been subjected to tests of many 
kinds as the criterion of their worth. 










F ERODO products are similarly tested— 
indeed the FERODO TEST HOUSE was 
instituted primarily for this purpose though 
Engineers and others now freely make use 
of the facilities available. 


To ensure lasting satisfaction and safety 
FERODO products are drastically tested 
under full scale conditions of speed, 
pressure and other factors affecting dura- 
bility and operating economy .. . tested 
to a degree far in excess of the strain 
and wear of normal working conditions. 


“The Test House” facilities are freely 
at the disposal of Industry. 


A visit will prove conclusively why it 
always pays to specify 


FRICTION LININGS 











The War Office standardised Victaulic joints twenty years ago. 


A Victaulic line is flexible, can be slung from cables as shown, and follows 
the contour of the ground. 


Do not regard these joints as suitable only for emergencies; they are in 
world-wide use for a great variety of purposes and pressures. 


THE VICTAULIC COMPANY LIMITED, 


Brook House, 113, Park Lane, London, W.|. 


Telephone : Mayfair 9641, 
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STEEL FORGINGS 


ALL SIZES 











—_—— 











PROPELLER SHAFT, I9 inches diameter, over 80 feet long, with core trepanned from centre lying alongside. 


WALTER SOMERS LTD. 


TELEGRAMS : a A L r S O W a N TELEPHONE : 
SOMERS, HALESOWEN HALESOWEN 1185 


7116 




















WHEN BRIDGES are NEEDED .... 











The designing, manu- 
facturing and building 

of Bridges of all types 
from the smallest to 
the largest spans are 
amongst the noteworthy 


. ” ‘ al 
activities. ’ aA _ 







Sleights Bridge : N.R. Yorkshire. Overall length 270ft. Oin., 
width 40ft. Oin. Five main girders continuous over the 3 spans. 
’ Riveted construction throughout. Weight ofsteelwork,550 tons. 
56—8.1 a —_— 3285 


HEAD, WRIGHTSON: (°L” 


THORNABY-ON-TEES 
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THE HERBERT AUTO-JUNIOR 


A high-speed chucking machine, 6in. swing. 
All operations, except chucking, are automatic; 
one operator can attend to three or more of 
these lathes. 











The patent self-selecting feed motion enables 
each operation to be done at the most efficient 
feed. 


When fitted with the Herbert Air Chuck 
idle time is reduced to the minimum. 


Delivery, subject to M.T.C. Licence—8 weeks. 


Catalogue on request. 


ALFRED HERBERT LTD . COVENTRY 
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@ Pneumatically operated spot 
welder with automatic timer. 





@ For single or continuous spot 
welds up to 100 per minute. 


@ Will weld single spots in mild 
steel sheets up to §” added 
thickness and continuous spots 
up to }” added thickness. 


@ Welding operation is entirely 
automatic. 


@ Full particulars will be for- 
warded on request. 


BRITISH INSULATED CABLES LTD. 


Head Office: PRESCOT, LANCS. Telephone: PRESCOT 6571 
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(d)Large Circular Flange Mounting 























7. STEEL 


BASEPLATE 
SILENTBLOC 


ANTI-VIBRATION 
MOUNTING 


PACKING WASHER 


STEEL PLATE IN 
FOUNDATION 














Large circular flange type 
Silentbloc anti-vibration mount- 
ings have been designed to 
facilitate fitting when special 
drilling may be required in the 
flange for anchoring or when part 
of the flange is required cut away 
Owing to surrounding fixtures. 


In other details it resembles the 
triangular flange type mounting. 
The illustration shows the mount- 
ing in position specially drilled 
and with the flange cut away. The 
assembly results in a medium of 
exceptional efficiency for isola- 
ting vibration. 


SILENTBLOC 
-VIBRATION MOUNTINGS | 


SILENTBL‘ 








The absorbing medium, a pre- 
loaded rubber insert, is given 
maximum protection from extra- 
neous matter and the mounting is 
good for many years’ service. 
Ensure always that both inner and 
outer members are securely held 
otherwise loose fitting aggravates 
the effect of vibration and detri- 
mentally affects the mounting. 


The range of Silentbloc anti- 
vibration mountings is compre- 
hensive and our Technical Staff 
will always be glad to guide your 
selection from the Silentbloc 
catalogue. 
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meet modern power station 












requirements for pure 


feed water. 


Increasing pressures and temperatures in modern power 
station practice demand pure boiler feed make up. 
Heating ‘surfaces must be maintained free from scale 
to allow the highest possible rates of heat transfer ; local 
overheating must be avoided. WEIR EVAPORATORS, 
by removing scale-forming impurities in feed water, 
prolong the life of tubes and shells, ayoid blow-down 
heat losses, and promote efficiency and economy in 
operation. Power station engineers are invited to 
write for publication No. R.P.2/B containing useful 


information about evaporators. 


G.& J.WEIR LT? CatrHcart, GLASGOW 
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VICKERS—ARMSTRONGS 

REGENERATIVE CONDENSERS 

FOR A SOUTH AFRICAN 
POWER STATION 


EVAPORATING PLANT FEED HEATING PLANT 
VICKERS-GILL MAIN CIRCULATING WATER PUMPS 


VICKERS — 
ARMSTRONGS 


PATE © 
Allenquiries to: BARROW-IN=-FURNESS-. 
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3 H 0 E N I X STANDARDISED 


RAPID- MACHINING STEEL 


‘Phoenix’ Rapid-Machining Steel can be machined at the highest possible speeds 
THE UNITED with a silky finish; it is standardised and uniform in quality with no hard spots. 
siiil Mechanical properties are good; it can be forged and stamped as easily as mild 
compan 109 steel. ‘Phoenix’ solves many production problems. 








STEEL, PEECH & TOZER - THE ICKLES - SHEFFIELD 


Branch of The United Steel Companies Limited 
Telegrams: “ Phoenix,’’ Sheffield Telephone: Sheffield 41011 Rotherham 1090 





@ PH. 31 
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DIE STEELS 


ENGLISH STEEL CORPORATION LTD 


OPENSHAW WORKS MANCHESTER 
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Jones Mobile Cranes have been insuse by the Allied Nations 
since the beginning of hostilities — not only on the Home 
Fronts but in the actual Theatres of War. . They have thus 
been tested by the most exacting conditions and have come 
through with flying colours — because we designed and 
built them for just this sort of job. 

Incidentally, it seems that our spare parts business is worth 
nothing ! We have had many cranes at work for over four 
years without being asked ~~ even a split ‘pin for them. 


J 1 Vt : SUPER GO & SUPER 20 





T. C. JONES & COMPANY [TD 


wooo. LANE ° LONDON . ° 


TEL: SHEPHERD’S BUSH 2020 (27 LINES) 


44rt/ys 
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ONE OF THE 
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“THE |JMACROME STEEL 
TREATMENT” AND 
GENERAL CATALOGUE 
OF MACROME SMALL 
TOOLS. 


—There is still a limited number of 
copies available to all who are inter- 
ested in maximum production in 
present and post-war manufacture. 


Write NOW to our head office at 
Alcester, or telephone ALCESTER 
191/192/193. 


MACROME LTD. ALCESTER, WARWICKSHIRE 


Works at: ALCESTER, WARCS., AND ENDERBY, LEICESTERSHIRE. Branches at: LONDON + GLASGOW 
MANCHESTER - COVENTRY - LEEDS - BRISTOL - NEWCASTLE - BIRMINGHAM AND BASINGSTOKE. 


3212 
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PHOSPHOR 
BRONZE 
CO. LID 
WITTON 

BHAM 6 


A BIRFIELD COMPANY 








ee 


SPECIALISTS IN NON-FERROUS ALLOYS AND BEARING METALS, 
a ALSO MONEL, OTHER ACID-RESISTING ALLOYS, LEAD BRONZES 
) AND CENTRIFUGAL CASTINGS IN:-ALL NON-FERROUS ALLOYS. 
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HENRY BERRY & C* L*’ LEEDS crovnon works. 


All communications should be 
addressed to our Head Office 
& Works at Leeds as our 
London Office at Abbey House, 
Victoria Street, S.W.!, is 
now closed. 










Telephone Nos. : 75481 and 75482 


Telegrams : *‘ RIVETTER, LEEDS” 


PLATE BENDING ROLLS. 





PUNCHING AND 


SHEARING MACHINES. 
FORGING PRESSES. 














PLANT FOR BOILER SHOPS, 
STEELWORKS, SHIPYARDS, 


RAILWAY CARRIAGE AND 
WAGON WORKS, &c. 














PLASTIC MOULDING PLANT. 


2508 
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ee ee “ ; 
esign Double ended, Punching and Shearing Machine also arranged for Manhole punching. 
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Improved d 
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Crompton Short-Circuit Testing Station 
—** behind Crompton Switchgear. 


The Crompton Short-Circuit Testing Station issues certificates of performance for ratings 
up to 350 mVA at 11kV, and 75 mVA at 400 volts, through the Association of Short-Circ uit 
Testing Authorities of which Crompton Parkinson are members. 

The Station has been designed to provide tests in strict accordance with the appropri: tc 
standards and to produce more severe conditions than are likely to arise in service. ‘he 
rated performance and dependable operation of Crompton Switchgear is thus assured. 
Crompton Switchgear is made for ratings up to 350 mVA. 


cnompton” paruinson 


Limited 
ELECTRA HOUSE, VICTORIA EMBANKMENT, LONDON, W.C. 2, ond Branches 














COMPRESSED AIR EQUIPMENT 

Please consult us regarding small capacity compressed 

air systems for all engineering applications and pressures 
up to 1,400 Ibs. per sq. in. 

iH THE HEYWOOD COMPRESSOR COMPANY LIMITED - REDDITCH - ENGLAND. 


HC 6/44 
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. because it would be the wrong tool for this 
job. Your production problems also call for the best 


tools, and ‘by using the right 
CUTANIT Brand Cemented Carbide 
tool for the particular job on hand you 








will not only save costs and time, but 


TRACE MARK 


re also improve your products. Please BRAND CEMENTED CARBIDES 


Cut 
WILLIAM IESSOP'S 2 "TONS LTD., 
Brightside Works, Sheffield, 


or i ; The H &S ti 
CL CUE: consult our Technical Adviser. o Merdest & Strongest Cutting 


Wr - oper ~— i 


Triumph Steel Works, Sheffield Tools for 1001 uses. 
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REMOTE 
CONTROLLED POWER 


The illustration shows a 
Brush 10,000 kVA trans- 
former fitted with on-load 
tap changing equipment 
operated at a point remote 
from the transformer. 


Alarge number of these 
remote-controlled trans- 
formers have been installed 


——- 














+ 
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(SIZES up To 30.000 K.V.A.) 


BRUSH 
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375 B.Hp.375r.p.m.Browett 
. y Steam 
a Metrovick 250 kW . ‘ 
Volt Alternator at a Chinese = 
Coal Mine. 
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5 1 of 2 Metrovick 120 kW 500 
r.p.m. Alternators driven by a 


Belliss & Morcom Steam Engine 
at a Laundry. 
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Natuve solves a 
CONMVEVING PROBLEM 


Sampans on the Yangste ; dhows on the Red Sea; caiques 
on the Aegean and clippers on the Trade Routes—all relying 
on nature to take them and their cargoes home. 


But, the conveying problems of industry require experience 
in the selection of suitable type of plant. Simon tech- 
nicians have long led the field in designing handling 
plants of every description, and for every commodity. 


simon 


| pneumatic handling plants 


solve many industrial handling problems 
HENRY SIMON LTD - CHEADLE HEATH - STOCKPORT ss 
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FRACTIONAL H.P. 


MOTORS 


Used wherever small power 
units are needed for arduous 
and responsible duties. 

















Used for their sturdy strength, 
inherent reliability and out- 
standing electrical efficiency. 


STANDARD TYPES and SPECIAL MOTORS 












Advts. of The General Electric Co. Lid. Head Office: Magnet House, Kingnoay, London, W.C.2. 3261 








PRESSED STEEL SCREENS FOR LAVATORY CUBICLES 


BEACON 


PRESSED 
STEEL 
DOOR 
SURROUNDS 


have the great advantage 
of being built into the 
walling as the work pro- 
ceeds. This not only 
, Strengthens the wall but 
makes it impossible for the 
frames, which are unaffected 
by atmospheric conditions, 
to. twist, warp or swell. 




























They are also fire, rot and PRESSED STEEL LAVATORY CUBICLES are becoming the standard 
vermin proof, and have no fitting in all modern structures owing to their iightness and the speed and ease with which they 
fancy mouldings to collect can be erected. As afl surfaces are smooth and free mouldings an excellent surface is provided so 
that they can be kept spotlessly clean with little effort. Altogether they are thoroughly durable 
dust. and most satisfactory in service. 3402 





— "ines es eg oe A A amt Lage! 


BEACON By Sesnn, pater ‘ |, glial eaadeiave ety 


WAY 





ENGINEERING. 















= 


s a high speed blade 


really necessary 2 
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: You may have work for hacksaws which is 






just a little too tough or hard for standard 





2% tungsten blades. Do not conclude that 






you must fly to high speed blades for these 






jobs—high speed steel is precious these days 






and must be kept only for work on which 






Wi YIH/}/ 


Rey W/), y : 
‘Sy ff yy 


Yi Yi) it is really necessary. 






sap) 
UY iif 


TEE For intermediate work and at a cutting 






speed of up to 70/80 s.p.m. (with coolant) 











you will find ‘Cobaltcrom’ the ideal blade. 
It stands up well to abrasive materials, 
giving, on difficult jobs, two to five times 


as much cutting as standard 2% tung- 






sten blades at only a little higher price. 





COBALTCROM Hacksaws 


DARWINS LIMITED: FITZWILLIAM WORKS: SHEFFIELD 


EXPORT DIVISION :— DARWINS TOLEDO OVERSEAS LIMITED, SHEFFIELD. C.B.1¢0 
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WwW 
unskilled workers. 
industrial 


@ OPTICAL 





Ww. 
Makers of 
i —- of chamber 
mounted on framework 
tos high Nenion equipment, with KANGLEY BRIDGE 


THE DEPOSITION OF METALLIC FILMS by the SPUTTERING PROCESS 


omplete plants, self-contained and ready for use, which can be operated b 
v eas mer we Sur standard units are already extensively employed for no 
sses, but we are always . special 
problems with industrial or research workers actively interested. 


@ QUARTZ OSCILLATOR CRYSTALS 


repared to discuss 


PARTS OF ALL KINDS 


@ PHOTO CELLS 
@ MICROPHONE ELECTRODES, etc., etc. 


EDWARDS & Co. 


ratus for the Production, Utilisation and 


leasurement of High Vacuum 
ROAD, LOWER SYDENHAM, 


Telegrams : EDCOHIVAC, PHONE, LONDON. 


plant and specific 


(London) Ltd. 


832: 


LONDON, _ 5.E.26 
Telephone : SYD. 7026-7-8 
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TIPS &TIPPED TOOLS 


for Machining of Hard 
Alloys —Gives Higher 


Cutting Speed—Smoother 
Finishes—Longer Tool Life. 


WRITE FOR DETAILS DEPT. K. 


e7NED4 


TIPS AND TOOLS 


for cutting Cast 
Iron and non- 
ferrous materials. 








GEORGE H. ALEXANDER 


PHONE ASTON C#ON Somes 
MACHINERY LTD. Oo Sc Gao BIRMINGHAM 4 






















for 


HIGH PRESSURES 


and 


SPECIAL GASES 


SEAGERS L"™- 


DARTFORD. *™ 




















SCRAP IRON 


AND STEEL 





The handling of scrap iron and 
steel is most economically accom- 
plished by the use of 


IGRANIC 
LIFTING MAGNETS 


Scrap iron and steel, so essential 
to the war effort is costly to 
handle owing to its irregular 
shapes and sizes. 

The only efficient way to handle 
large quantities of such material 
is by installing Igranic Lifting 
Magnets. The saving over the 
older method in labour and time 
will quickly pay for the magnet 
installation. 


MAY ,WE SEND YOU DETAILS? 


LONDON BEDFORD 
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CLIMAX 


rANS 


Dependable, Economical and Surprisingly Quiet. 


ALLDAYS € ORIORS: 


GREAT WESTERN WORKS, 2, QUEEN ANNE’S GATE, 
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BIRMINGHAM, 11. For Lists apply Dept. FA. WESTMINSTER, LONDON, S.W.!. 
“Crema: “ ALLDAYS” "PHODE BIRPONGHAN ‘Grams : “TYPHOON, PAR. LONDON” 
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Makers of all kinds of 
Hydraulic Plant 


Steam and Motor Driven 
Air ¢ Gas Compressors 








































Vertical, Two Crank, Single-stage, Gas Compressors, 
. 3333 cubic ft. per min, to 20 lbs. per sq. inch., 
R.P.M. 300, made for Dundee Corporation Gas Dept. 


Fullerton leon Hadgrt Barclay [a 
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DOUGLAS, LAWSON 


BiRsfAtt “CEEDS 


















A POWERFUL ROBUST 
SELF-SUSTAINING WINCI 


WITHOUT RATCHETS. 
PAWLS SPRINGS WORM 


OR CEAR WHEELS 





UM Omar e 





HUNDREDS OF THOUSANDS SUPPLIED | 
DURING THE LAST 38 YEARS TO 


Fes ae 
3522 


fake welskes 
* Jono Eizegmo Finy, Crovpon, | 


ay, me Depts.. Rail- 
pee. I Municipal 


geo ae Boe 





oo Sam 


Electric and 
Telephone: Uplands 4371 





GRAFTON 


“FOR 
STEAM & ELECTRIC 








—s 





BRBESEARCH 


BEHIND 


—— 


LIGHTING 





ID AW bt Qietr-v: nderground ! 


ERE is a modern factory hundreds of feet below ground 
H where Mazda fluorescent lighting provides working 
conditions approximating to broad daylight ! 

This remarkable achievement in lighting technique is due in large 
measure to the data provided by a range of delicate scientific 
instruments used in the BTH Research Laboratories. 

The Integrating Photometer — here illustrated — is just one of 
these Valuable “ assistants” constantly working for the BTH 
Lighting Engineers. 


LAMPS 





LIGHTING ADVISORY 


The British Thomson-Houston Co. Ltd., Crown House, Aldwych, London, W.C.2. 




















IDEAL LIGHTING 


wy 


SERVICE 


















GRAFTON CRANES LTD., | 
BEDFORD. 








3054 





| 
| 
| 
| 
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Telegrams: “ SIEBE LAMB, LONDON. 


“EVERYTHING FOR SAFETY EVERYWHERE” 


OXYGEN BREATHING APPARATUS 
for work in poisonous atmospheres. 
SMOKE HELMETS for Ships, Oil Tankers, etc. 
To Board of Trade requirements. 
GAS MASKS for use in known poisons. 
DUST RESPIRATORS. 
SAFETY GOGGLES and GLOVES. 


| PROTECTIVE CLOTHING. FIRST-AID APPLIANCES. 














LTD., 





FIRE EXTINGUISHERS, Etc., Etc. 
feel 


“ Neptune” Works aad I 187, Westminster Bridge 


Lendon S.E.1 
: WATERLOO 6071 ( lines) 





TESTOSCOPE 











Indi: 
Radio 


RUNBAKEN ‘MANCHESTER: 










nsable co 
rvice En- 
gineers. Makes 20 tests. 
interesting Booklet on re 
quest. From all Wholesalers or direct. 
Send for leaflet ““N24"" on testing. free. 






| 





Springs & Spring Washers 
FOR ENGINEERING PURPOSES 
Manufactured by 


JOHN TONKS 








& CO. LTD. 
CENTRAL SPRING WORKS 

Furnace Hill, 

SHEFFIELD, 3. 
~~ —l 7 ae 
24679 SHEFFIELD. TONKS. SHEFFIELD. 
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Dimensional accuracy, strength and reliability 
are features of Harland craftmanship i REVVO 


Fabricated Structures PATENT 
Ball Bearing Swivel Castors 
do not depend upon a centre rivet 
or bolt to keep the two swivelling 
parts together. The ball bearing 
itself does this. Thus the common 
source of trouble in ordinary castors 

THE HARLAND ENGINEERING @O.LTD. ALLOA.SCOTLAND is entirely eliminated. 

Write for catalogue to— 


The Revvo Castor Co., Ltd., 
Archdale Works, 
Blechynden Street, 


London, W.!!. also at 

Phone: 191 Corporation Street, 

Park 4488 Birmingham. oni? 
‘ 


“ANDERSON” ELECTRIC OVERHEAD CRANES 


Unsurpassed 7 Unequalled 





for c— : for 


safety, Scone ‘ams heavy duty 
ease of operation, "7a and 
efficiency, - arduous service 


economical ; in 





working foundries, 
and workshops 


long service. and erecting bays. 


Telephone : . h | >] ic : Telegrams : 


wae “ DIAMOND,” CARNOUSTIE 
CARS iF [TAYMOUTH ENGINEERING WORKS - CARNOUSTIE - SCOTLAND || 
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| JOSEPH STEPHENSON 
& CO. (London), LTD. 

65, South Molton Street, Londen, by 


PACING COLLAR 


for MILLING MACHINE pet 


1 in. dia. Plain, I} in. dia. accurately 
made to. 0.5 In. tolerance; A iy Batre 
to 2 in. width. Packed in feted bo «for for safe storage. 


If Engineers ase it 
. Headland sells it. 
THOS. P. HEADLAND To. 


' Westminster London, S.E. 
eee "Phone: WAtetice S388. 


ae “fy. Os 
a. © 


MACHINE CUT GEARS 


60 Fi RRANTI 


CHANGE A AND cM € C > 
plist ae 4 FERRANTI LTD., Hollinwood, LANCS. London Office: Kern House, Kingsway, W.C.2 


Dp ah 4 Ask for Lists | j 
SPUR 


Standard patterns for all sizes, oval or + section 
arm. To diameter. 


MITRE AND BEVELS. To 9ft. Dia. 
PAPER AND RAW HIDE PINIONS. eZ 
WELDED STEEL PLATEWORK 


a BRE PP tie oe Ge RS eG a a ee 


an WORM GEARS. 
ae “ROYLES=9 [z= 
TANKS & CYLINDERS 


PRESSURE VESSELS 
CYCLONES 


cade Feed Tt tani BEDPLATES 
Oil Heaters and Coolers, ere. 
Twin and Single Strainers, 

Steam Traps, Reducing 


Spur Gear Blanks 
he above patterns. = Su Ee 


CYANIDE 
Tas ee ee & FITTERS’ 


dates Oh mS GREENWOOD, 3/9. 





THAMES R® 


Valves, &c., &c. 
BARKING, ESSEX 


Gear Cutting Co., Ltd., 
NEW BOND STREET, HALIFAX 


"ie Aa 


LIMITED! |” nine, 5 
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ui?” | ENGLISH ELECTRIC 


a al 






- | Nea 
FOR SINGLE OR 
MULTIPLE OPERATION 








“English Electric"’ 
Welding equipment 
employed on ship 
construction. 


The above illustration shows a transportable multi-operator 
welding transformer equipment, comprising 3- phase 
welding transformer with primary and secondary protected 
type terminals, primary triple-pole ‘English Electric” 
fuse-switch and power factor improvement condenser, with 
two 300-amp. and one 600-amp. welding regulators. 

“English Electric’? Welding Equipments are manufactured in 

accordance with B.S.S. 1071/1943. 
600-ampere Portable Welding Equipment 


THE ENGLISH ELECTRIC COMPANY LTD. 
— STAFFORD — 





3136 








BRBONZOUD 
Arc Welding Electrodes 


For repair work on Bronze, Brass and light section Cast Iron. 
Backed by over 30 years intensive development and unrivalled 
technical service. 





BILSTON 





THE QUAS!I-ARC COMPANY LTD 





STAFFORDSHIRE 



















ROBEY: 


for RELIABILITY 


ROBEY & CO. LTD. LINCOLN 

























BRAITHWAITE 


PRESSED STEEL TANKS 


BRAITHWAITE & CO., —o Ltd. 


London Office : 
23, KINGS HOUSE, HAYM ARKET: § S. W. 1 
Telephone : WHI 3993, Tel : Bromkirb-Phone 


For PUMPING & 
CIRCULATING 











coseus, BRYDON & Ba nytt cart Sait nies 





cranes 


d sien Led. Seugnnene igh 


ENGRAVING. 


NAME AND INSTRUCTION PLATES, 
PATTERNS, SCALES, DIES, PUNCHES 


VAN DER VELDE Ltd. 


PILGRIM ST... NEWCASTLE-ON-TYNE 


















The Luton Ens Engineering Patter Pattern Ca., 


PRINCESS ST 
FOR 


PATTERNS 


Accuracy & Punctuality Guaranteed 














BULL SMETAL& MELLOIDCo. 


HEAD OFFICE AND WORKS: 


MELLOID. (Reg. Trade - 
denser Tubes, Cou! Tubes, Boiler Tubes, Stays 
and Plates, Fire-Box tes, Bars. Sheets, Valves,&c., 








Crosby Valve & Engineering Co. Ltd. 


CROSBY WORKS, 
EALING ROAD, WEMBLEY, MIDDX. 






3306 





























DUST AND 
FUME REMOVAL. 
AIR TREATMENT 


SPECIALISTS. 


AIR CONTROL 


INSTALLATIONS LT® 
RUISLIP 4066 (6uiNES) RUISLIP 

























“CONTROLAIR” RUISLIP. mipo = 
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THOS W. WARD LIMITED 


MAIN AGENTS AND STOCKISTS 
FOR 


DAVID BROW|A 
FLOATING REAMERS 


(PATENT 
WITH MICROMETER ADJUSTMENT 


AND NEW FLOAT LIMITING SDEVICE 














AREA ASDRESs __ 
YORKSHIRE ALBION WORKS, 
LINCOLNSHIRE HEFFIELO 






TTINGHAMSH IRE 1:- 2631/06 Lined Wiree:-PO8wAnD 


10-24, FORE GTREGT, 
SCOTLAND OTSTOUN, OLASGOW. w.4 
‘eh- 2722 (Ltives) Seotstoun 

























Gsorenceute BRETTENHAM HOUSE, 








CAMBRDOESHIRE 

LANCASTER PLACE, 
—— STRAND, LONOON. W.C.2 
ad Tel.- 963) (8Lines) Temple Bar 






SUPPOLK 








DESCRIPTIVE LEAFLET AND PRICE LIST wi BE SENT TO USERS 


'™ ANY OF THE AGOVE AREAS 





















, Ad | 








PERRY é co. LTD., TYSELEY. BIRMINGHAM. Ii. 


a a dl y 4 





CROSSLEY 2x 


re DIESEL MARINE ENGINES 


Reliability has had firsr 
consideration in the 





























design and manufacture 
of these engines, opera. 
ting successfully to-day 
under arduous war 
conditions. 

+H 3087 
Bs CROSSLEY BROTHERS LTD, 
“a ii OPENSHAW, MANCHESTER, 11, 


London Office 
2 Howard Street, W.C C2 














~] 





gore No. + slewing, duty 2tons at 20ft.radius + 
ing, Leicester.” te, eS he am ae am ae ae ben meen ee 

















RE-USE 


YOUR EXHAUST STEAM 
FOR MANUFACTURING PURPOSES 
BY REMOVING THE OIL WITH ONE OF OUR 


“‘DUAL”’ SEPARATORS | |" 





ra 








HOLDEN & BROOKE, L™ | | | 
SIRIUS WORKS, MANCHESTER, 12 


Centrifugal Pumps, Heat Exchange Plant, 
Exhaust Silencers, Injectors, Ejectors, 
Steam Traps, Welded Steel Tanks and Shells. 


















IES 


had firse 
in the 
ufacture 
+» Opera. 
y to-day 


S$ war 


3087 
ERS LTD, 
ESTER, 11, 
¥ 


W.C.2, 


C.239 
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CRUSHING 

SCREENING 

& HANDLING 
Plant 








at a large British Steelworks 

















f 4! / ff: 
¢ terannntan gender cmnetten | ie 
ERNEST NEWELL & COMPANY LTD 





DONCASTER 


0.8. 


DESIGNERS, BUILDERS AND ERECTORS OF INDUSTRIAL PROCESSING AND HANDLING PLANT 


MISTERTON via 








D ” {/ v , ty, 
FOR HIGH VOLUMETRIC EFFICIENCY 


Designed for continuous duty and accurately 

machined to interchangeable limits from the 

finest materials. 

This simple but robust Exhauster will produce 

a vacuum of 95% on the receiver. It can 

be supplied with patent dual - purpose 
cylinder head—one lever 
movement converting the 
exhauster into a pressure 
pump without loss of vacuum 
in the receiver. Many other 
useful features. Tested and 
guaranteed 12 months. 








Leaflet No. 33 gives all details. 3440 


WILLIAMS & JAMES 


ENGINEERS: GLOUCESTER*s ENGLAND 


MACHINE 
CUT 
WHEELS. 


WORM AND _ SPUR 
REDUCING '- GEARS. 


TheREID GEAR Co. 


LINWOOD, 
near PAISLEY. xs: 




































DERBYSHIRE, 


[“ BELPER, 


ENGLAND. 


Smedley Brothers 


REVOLVING or 
STATIONARY PAN 
PERFORATED or 
SOLID BOTTOMS 
Over or Underdriven 


Mixers 


AND 


unner Grinding Mills 


of all kinds for all purposes 
to drive by Belt or 
combined with 
Steam, Oil 
or 

Petrol Engine & 

or 
; Electric Motor. 












Edge R 





















AUTOMATIC CONTROL 
PRESSURE AND TEMPERATURE 





BUDENBERG PRESSURE GAUGES AND THERMOMETERS 
can be supplied fitted with ELECTRIC CONTACTS to 
give fully automatic control or to operate alarm or safety 
devices. This system has distinct advantages over other 
methods of control on account of its accuracy and 
versatility. 

Pressures can be between | inch water and 6 tons per 
sq. in. Temperatures between —10° F. and + 1200° F. 


Full particulars are given in our catalogue | D. 


BUDENBERG GAUGE CO., LTD. 


Broadheath Near Manchester. 


3245 
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Dead Accurate Work 


is what you can depend on receiving from 
us. Our reputation depends on it. Give us 
an opportunity to quote for your particular 


requirements. 


are erica ora 


We are manufacturers of : 
ENGINE & BOILER FITTINGS, 
ANTI-FRICTION METALS. 


All Classes of 
NON-FERROUS INGOTS. 


INDIA RUBBER & ASBESTOS 
GOODS. 


BRASS & IRON FOUNDERS. 


PEGLER & LOUDEN LTD., 
54-60, Brown Street, GLASGOW, C.2. 


Telegrams : GUNMBETAL. Telephone : 3241 CENTRAL. = 
fr 


Telegrams 














Also at 5, Charlotte Square, NEWCASTLE-ON-TYNE, 1. 
Telephone: 25277. 


* Pegler.” 











URGENT HOME ORDERS MUST 
TAKE FIRST PLACE 
IN WAR TIME. 

















GLENIFFER ENGINES, Ltd., ANNIESLAND, GLASGOW, W.3 


Telegrams: ‘* Glengine, Glasgow.” 


2084 











EE 





i ize 
i ih i 


Hl i Mi Hh — 
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ARC and GAS 







PRODUCTION WELDING | 


Specialists in Tanks. Ducting 
and Light Gauge Work. 


LDING. 


St. Loys Ré., TOTTENHAM, N 
Phone: TOTteaham 5309. | 








é FURNACES AND BURNERS FOR 
ASTER 6 4rr INDUSTRIAL PURPOSES. 
of every type §f 


ROYCE LTD MANCHESTER FURKACES co id 


Globe Works 
Loughborough 
| ASHTON NEW ROAD. MANCHESTER, |. 


POWER 
PRESSES 


HORDERN, MASON & EDWARDS Lp. 
MAKERS PYPE HAYES, BIRMINGHAM 24 








DREDGING PLANT 


Up to the Largest 











TWIN-SCREW BUCKET LADDER HOPPER DREDGER * 


Dimensions and Capabilities. 





Bow and Stern Well Centre and Side Ladder Bucket, 
Barge Loading and Hopper-Dredgers, Suction Dredgers, 
Cutter Dredgers, Trailing Dredgers, Reclamation 
Dredgers, Grab Dredgers, Hydraulic and Mechanical 
Agitators, Discharge Pipes and Pontoons, Hopper 
Barges, Sewage Steamers, Caissons, Tugs, Ferries, 
Paddle and Screw Steamers, Delivered Complete or 
Shipped in Sections. 








Spare Gear and Renewals Supplied 
to existing Plant. 


* LORD COCHRANE.” 


FERGUSON BROTHERS (Port Glasgow), LTD. 


London Office : 6, Bloomsbury Square, Holborn, W.1. 
“ YALONIF, WESTCENT, LONDON.” 


Telegrams : 





SHIPBUILDERS 
NEWARK WORKS, PORT GLASGOW. 


AND ENGINEERS, On War Office and Admiralty Lists. 


Tele. Address: DREDGER, PORT GLA8GOW. 
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RAILS FOR SALE 





250 tons new, slightly defective B.H. Rails, 
97+ lb. yd., chiefly 60 ft. 

350 tons new, slightly defective B.H. Rails, 
95 lb. yd. B.S., chiefly 60 ft. 

350 tons new, slightly defective B.H. Rails, 
85 lb. yd. B.S., chiefly 60 ft. 

200 tons new, slightly defective Flange Rails, 
90 lb. yd. B.S., chiefly 42 ft. 

50 tons new, slightly defective Flange Rails, 
80 Ib. yd. B.S.. chiefly 40 ft. 

150 tons new, slightly defective Flange Rails, 
75 lb. yd. B.S., chiefly 36 ft. 

1§0 tons good secondhand Bull Head Rails, 
85/87 lb. yd., in 45 ft. lengths. 

6 tons good secondhand Bridge Rails, about 


24 Ib. yd., chiefly 30 ft. 
9 tons secondhand Bridge Rails, about 35 lb. 
yd., chiefly 30 ft. 

We can supply Concrete Sleepers complete with 
suitable Fastenings. 
Switches and Crossings, Buffer 
C.I. Chairs and all Accessories. 


SIDINGS LAID COMPLETE. 


THO*W.WARDL™ 


ALBION WORKS, SHEFFIELD. 


Telephone : Telegrams: 
26311 (15 lines) FORWARD, SHEFFIELD 


Also Stops, 























THE BIBBY PATENT COUPLING 


BIBBY COUPLINGS PROVIDE THE BEST 
RUNNING CONDITIONS FOR EVERY 
CLASS OF DRIVE 


OVER 100,000,000 H.P. FITTED 


Apply to the makers for particulars 


THE WELLMAN BIBBY Co. Ltd., Victoria Station House, 
London, S.W.1 $251 




















NATIONAL EMERGENCY! 


Valuable time may be 
breakdowns occur due to the use of 


‘‘LION”’ PACKING has a world-wide 
reputation 


WRITE FOR CATALOGUE NO. X4. 


i JAMES WALKER C: CL’ 


“LION” 


Te'ephone : WOKING 2432 (6 lines) 
DEPOTS & STOCKHOLDERS “THROUGHOUT THE WORLD 








BUILT TO TAKE 
THE LOAD 





























W-TYPE? 


ietfe 


SINGLE JOINTS IN 14 SIZES 
DOUBLE JOINTS IN 9 SIZES 


lost if 


inferior packings. 





for QUALITY and 
DEPENDABILITY. 6017 





WORKS, WOKING, SURREY 


Telegrams : “ LIONCELLE.” 
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RICK MAKING MACH ym 
.\ he) 










What is the answer..? 





We know how to design precision instruments which 






will give you the information you are seeking—which 






THE VAUGHAN OPENSHAW, 


CRANE CO., MANCHESTER, will enable you to equip your works with “ Planned- 
LTD, 11. 














Precision ”’—because as engineers ourselves we know 


from experience what it is you need to know. 


‘TAYLOR-HoBson 


(TRADE MARK) 


TOOLMAKERS’ MICROSCOPES - PROFILE PROJECTORS - ALIGNMENT 
TELESCOPES . ELECTROLIMIT GAUGES 














of all types, in Cast Iron, Cast 
or Forged Steel, Nicke! Chrorre 
and all Heat-Treatea Alloy 
Steels, Gun Metal. Phosphor 
Bronze, Rawhide. Fabroil. etc. 



















machine 
Ss The Toolmakers’ Microscope for 

gear high precision measurement of co- 

Any size and weight up to |5 ordinates and angles and for examining 
canes eae q and checking thread forms. 


Over 17,000 classi 
fed patterns and 
blecks available. 
Expert assistance 
offered in designing 
aring to suit any 
and conditions 


Rose, Downs 
x Thompson 
Limited 
HULLELONDON 


TAYLOR. TAYLOR & HOBSON LIMITED LEICESTER & LONDON 
Piechfords 2694 













a aa 


| SPECIALISTS IN 


SKIP HOISTS 


OF ALL TYPES 


~~ 
ws 

— 

- 


ZN 


£713 


ROBERT DEMPSTER 


& SONS, LTD. ELLAND, YORKS. 
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Stop those air leaks and 
“ ~ ASBESTOS 
Cleoxo FURNACE 

CEMENT 


so reduce fuel consumption 


THOMAS & BISHOP LTD - 39 ARTHUR AD- LONDON -S-'W-IS 


Lincoln 
Cathe Oe 









0 | 
/ 
bul they See raatt’s CAANK & FORCE: | 


C8 L® = LIncoun | 












— 
= 


L_UINIS7Neme= =) 


peg 


RIGID FIXING WITHOUT DRILLING 





HENRY LINDSAY LTD, BRADFORD | 


BRIGHT STEEL 
ROUNDS, SQUARES, HEXAGONALS, FLATS | 
AND SECTIONS 


HALESOWEN STEELCO.. 


' 
HALESOWEN 64, VICTORIA STREET | 
Nr. BIRMINGHAM LONDON, s.W.! 


CAST IRON | 
MACHINE MOULDED | 
WHEELS. 


S.S.STOTTLTD., 
Engineers, 
HASLINGDEN, : : RossEnNDALE 




















MORRIS 
BOILERS 


Herbert Morris Ltd Loughborough 


CHAINS 


FOR ALL PURPOSES || 














| | |LARMUTHs BULMER L"| @ 


SALFORD, LANCS. | 

















FLEXIBLE “JTEEL- 


The “Steel-Shaw"’ Flexible Coupling accommodates instantly all errors 
in alignment, absorbing shocks and stresses, damping out vibrations and machines at once. Send full particulars. 
at the same time allowing free end-float under load. The reason lies in the QUICK DELIVERY. 


design of the springs and the grooves. 
Patent Number 346641 (Patented in Foreign Countries) 

STEELE & COWLISHAW LTD., Engineers (Dept. No. 17), 
HANLEY, STOKE-ON-TRENT. 
TELEPHONE : HOLBORN 6023. 


Cooper Street, 
LONDON OFFICE: 329, HIGH HOLBORN, W.C.!. 





McLAREN-RICARDO 
DIESEL ENGINES 
20 to 176 B.H.P. 


J. & H. McLAREN, LTD., 
Midiand Engine Works, LEEDS 10 











FARRAR 


BOILERS 


RB 


HAMWORTHY 


4 


a 

















PUMPS and 
AIR COMPRESSORS 
THE HAMWORTHY ENGINEERING CO. Ltd. 
Works: Pootz, Dorset. 3214 
*Phone: Poole 735(P.B.X.) ‘Grams: Inventions Poole 











HAW COUPLINGS HERBERT No. 4 


Herein resides its outstanding merit ALFRED HERBERT LTD - COVENTRY 


MACHINE TOOLS 


GROSTHWAITE FURNACES & SCRIVEN 
MACHINE TOOLS LTD. 


York Street ironworks, Leeds, 9 


| SCRIVEN 








CAPSTAN LATHES 


Let the makers recondition them. 
We are in a position to accept a number of these 








3544 os 


WEIGHBRIDGES AND 
WEIGHING MACHINES 














New Designs at Competitive Prices 























E. & A. Ashworth, Ltd., 


Crown Works, Staincliffe Rd., DEWSBURY. 























Steam Traps Reducing Valves 
Lubricators Expansion Joints 
Separators Calorifiers 
Float Valves Injectors 
| Pressure Gauges Water Gauges 
Compressed Air Fittings Valves 

” a BRITISH STEAM SPECIALTIES LTD. 

" BEDFORD STREET, LEICESTER. 
STOCKS AT :—Leicester, London, Liverpool, Whiston, 
Glasgow, Bristol, Manchester& Newcastle/Tyne 








THOMAS HUNT & SONS, 
Albion Iron Works, 
Westbridge Road, Battersea, S.W.I! 


Makers hines and 
J eat oe perts 











SPRESSURE AND 
VACUUM GAUGES 


{+ ot¢eY 
A ‘a 4 47 
SHMMAS(A CCH US 





= [TESTING MACHINES 


Send for catalogues te British Agents :— 


T. ©. HOWDEN & CO., *” 
5 & 7, Fleet Street, Birmingham 









ABBOTT & CO. (Newark) LTD. 


“ BOILERS” 
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PUBLIC APPOINTMENTS. 





KENT EDUCATION COMMITTEE. 


MEDWAY TECHNICAL COLLEGE, SENIOR 
DEPARTMENTS, GILLINGHAM. 


ull-time Lecturer in Engin- 
EERING SUBJECTS REQUIRED to take 
includes Higher 
Courses. 
University 
or hoki equivalent qualifications and must have had 
industrial experience with a first-class engi 
firm. Ability to teach Aircraft neering 
be a strong Salary in 
accordance with 


Burnham Provincial Seale for 
Technical Teachers, plus war allowance. 

Forms of a ication Should be obtained from 
THE DISTRIC: EDU et OFFICER, FORT 
PITT HOUSE, ROCHESTER, and be com- 
7 hy and returned to THE PRINCI- 
AL, SENIOR DEPARTMENTS, MEDWAY 
TECHNICAL COLLEGE, GILLINGHAM, KENT. 


R 861 
onstruction Engineers 
REQUIRED by the NIGERIAN GOVERN- 
MENT COLLIERIES for one tour « f 12 to 24 months 
to take full charge of the erection of Coal Storage 
Bunkers, Gantries, etc. Salary £840 a year or 
possibly higher according to ex nce and qualifica- 
tions. Candidates must be Corporate Members of 
the Institution of Civil Engineers or possess equiva- 
|} Lt ations and have had experience in rein- 
concrete. 

Applicants shoud write quoting E.1268A to THE 
MINISTRY OF LABOUR AND NATIONAL SER- 
VICE. CENTRAL(TECHNICALAND SCIENTIFIC) 
REGISTER, ROOM 5/17, SARDINIA STRERT, 
KINGSWAY, LONDON, W.C.2, for the necessary 
forms, which =. be completed on or ay 
lith JANUARY, R 85 








SUNDERLAND EDUCATION COMMITTEE. 


THE TECHNICAL COLLEGE. 
Principal: F. H. REID, B.Sec., Wh.Bx., 
M.1.Mech.E. 


A pplications are invited for 

the POST of LECTURER in the ME- 
CHANICAL and CIVIL ENGINEERING Depart- 
ment, to commence duties as soon as possible before 
ist APRIL, 1045. 

Present salary (Burnham) scale, £234-£15-£480 
—- £52 war bonus. The commencing salary will 
nelude an allowance for approved industrial or 
professional experience (after the age of 21 years) 
up to seven years, or in special cases up to ten years. 
An addicion of £20 per annum may be made to the 
scale after three years’ service. 

The standard of the full-time day course is that 
required for an honours degree and the evening 
courses are of higher national certificate standard. 

Candidates should possess a good Honours degree 
in Engineering, with qualifications in Materials, 
Structures, and Fluids, and have had experience in 
industry and teaching. 

Forms of application and further particulars may 
be obtained by send'‘ng a stamped addressed foolscap 
envelope to THE REGISTRAR, Technical College, 
Sunderland. Applications should be returned to the 
undersigned not later than 20th JANUARY, 1945. 

W. THOMPSON, 
Director of Education. 
Education Office, 
15, John Street, 
SUNDERLAND. 
19th December, 1944. 





[HALIFAX EDUCATION COMMITTEE. 
MUNICIPAL TECHNICAL COLLEGE. 


Principal : B. R. HEASMAN, M.Sc. (Lond.), 
A.R.LC. 


here is a vacancy for a 

FULL-TIME a oy! = the ENGINEER- 

ING DEPARTMENT of the Applicants 
(preferably not over 40 years ort age) § 


possess 
wate or cations in either 
Shecieel eee qunugcatir Engineering, 


‘echanical or 
and have had suitable industrial experience and some 
teaching experience, if possible. Abilit 


ae ae or some Elementary 


ngineers 
work will be partly im the Senior Full-Time — 
and Higher National Di 
y in the evening Tec ical 
ational Certificate and Endorse- 


= 2 with the Burnham Provinetal & wc 
th appropriate war nus. xperience 
qualifi Hoke will be taken into account when 
i ing salary. 

Apply in the first “inatance by letter to THE 
PRINCIPAL, Municipal Technical College, Hopwood 
Lane, Halifax, stating name, age, qualifications, 





experience, and giving names of three persons to 

whom reference can be 

W. O. BELL, B.A., 
Chief Education Com. 





echanical Engineer required 

the GOVERNMENT OF BRITISH 
HONDURAS for the Public Works Department for 
one tour of 3 ise vx = t of permanency. 
Salary U.S.A 120—-$3000' a year, 
commencing salary agit 4 } qualifications and 
experience. Free should be 
ualified Mechanical mk with experience in 
ae maintenance of civil engineering contractors’ 
plant and the operation of a small machine shop 
together with some practical knowledge of foundry 
and smith’s work, particularly of arc-welding and 
brazing and be competent to deal with upkeep of 
y and the training of 





plicants should oting C2406A to THE 
win stRY or LABOUR AND NATIONAL 
SERVICE, CENTRAL (T. and 8.) REGISTER, 
ROOM 5/17, SARDINIA STREET, KINGSWAY, 
LONDON, Ww .C.2, for the necessary forms, which 
should be returned completed on or before 10th 
JANUARY, 1945. R 858 





SITUATIONS WANTED. 





echanical En yineer, 


M we (Hons.). A.R.T.C., G.I. 

engaged as Marine Engi stacerinn Draughts- 
=. pre ESIRES SITUATION as ASSISTANT 
WORKS MANAGER or similar position, ey 
Lanarkshire Or Glasgow district,—Address, 
Offices of ENGINEERING. 


Power St Station Shift Engin- 


resident on the Rand, South Africa, 
SEEKS SIMILAR POSITION in ‘BRITAIN now 


- — and 
and 


Offices of 





oe 


. — Replies to BOX Re 846, 
ENGINERRING. 





See also Page 3 








WANTED. 


Fa Sale, Emergency Light 


ING PLANT, type VARLEY 80, No. of 

oe 12. Capacity per Cell, 80 amps. at 20-hr. rate, 
7s ee 24-28. r from Mains built into 

type (HEAYBEARD). ALMOST 

NEW HARDLY USED (can be seen near Glouces. 
ter).—BOX No. X.3244, yee CLARKS, 57, 
Mortimer Street, London, W.1 R 856 





THO*® W. WARD LIMITED. 


A.C. MOTORS—400/440 volts, 3 phase 
50 cycles. 
H.P. Maker. 
450 B.T. H. 
3 Mather & Platt 
Mather & Platt 


Speed. 
600 
490 

1500 
490 
975 
720 


Type 
Slipring 


245 
90 
85 


580 
1450 
720 


: 960 
pitta for “ Albion ” Catalogue. 
"Phone 26311 (15 lines), 


"Grams, Forward, Sheffield ; 
ALBION WORKS, SHEFFIELD. 





50) Million Light Stee] 
e PRESSINGS per annum. Pepecacsunes 
WANTED en Firm Patents with 
assured Post-War market. BOX RB 859, Oftices "ot 
ENGINEERING. 





See also Page 3. 








MACHINERY WANTED. 





\V anted, One Second-Hand 
BOX NAILING MACHINE, ap - 

mately 18 in. by 12 in. by 10 in. capacity.— 

BOX R 855, Offices of ENGINEERING. 


See also Page 3 











FACTORY FOR SALE. 





See also Page 3 








APPOINTMENTS OPEN. 





(jeneral Sales Manager 

WANTED for important, progressive, 
general Engineering Company in East Midlands. 
Applicants must be qualifi Engineers, between 
ages 35 and 45, and have had first-class Engineering 
training em works, estimating, and sales 
organisation.—Applications, which wil) be treated 
in the strictest confidence, should give full details 
of training, experience, and present salary, to BOX 
R 772, of ENGINEERING 





}{Ydraulic Pump Development. 
Exceptional opportunity occurs for execu- 
tive with first class qualifications to take charge of 


design, = and development of range of hydraulic 
pumps. icant must have thorough technical 
training ~ practical experience. Commencing 

£800-£1,000 per annum.—BOX R 548, Offices 
of ENGINEERING. 





CLYDE STRUCTURAL IRON CO., LTD. 
Clydeside Ironworks, Scotstoun, Glasgow 
MANUFACTURERS OF 


Iron Steel Roofs, Buildings, 
Workshops, &c., &c. 


RESISTS CREATEST HEAT 


PATCHES FURNACES EFFICIENTLY 


like RO 


SUP DER 


ONX £2224 FURNACES 
A " CURTIS 


Westmoce Woans 





A Svertising Assistant, 


about 30 years, REQUIRED TO PRE- 


PARE TECHNICAL PAMPHLETS, DESCRIP- | 


TIONS OF MECHANICAL AND ELECTRICAL 
EQUIPMENT, CATALOGUES, ETC. Some pre- 
vious experience would be essential and it is desirable 
that this should include ce in the Electrical 
Engineering Industry. would offer 
excellent prospects to a man with the 
right Sr Apply BROOK HIRST SWITCH- 
GEAR, LTD., Chester. R 860 





See also Page 3 








age | 


Wussex Coast. For Sale, 
MODERN FACTORY BUILDING with 
FREEHOLD LAND and OUTBULLDINGS (Steel 
framed Light Engineering)—VICTOR BRAVERY, 
Blatchington Estate Offices, SEAFORD. R 849 








FOR SALE. 


W. WARD LIMITED. |*""S. 


SOLE AGENTS FOR 
“ POLFORD ” CORE SAND MIXERS, TILTING 
AND CRUCIBLE FURNACES, MOULD DRYER, 
RIDDLE, SCREEN, ETC. WRITE FOR PRICES 

AND PARTICU LARS. 

Write for “ Albion " Catalogue. 

"Grams, Forward, Sheffield ; "Phone 26311 (15 lines) 
ALBION WORKS, SHEFFIELD. R853 





THO* 





1, ()(e2 ft. Broom & Wade 


VERTICAL 4-CYLINDER WATER 
CooL ED AIR COMPRESSOR, cylinders 14 in. bore 
by 14 in. stroke, driven through enclosed reduction 
gears from 200 b.p. CROMPTON PARKINSON 
motor 3,300 volts 3-phase, 50 cycles, 725 r.p.m., 
with oi] immersed starting gear, complete with 
automatic unloader, and oil circulating pump. 
Capacity 1,200 eu. ft. of air per min. at 80 Ib. sq. in. 
pressure 
500 cu. ft ROBEY VERTICAL TWIN-CYLIN- 
DER WATER COOLED 2-STAGE AIR COM- 
PRESSOR, direct coupled to 100 hp. BRUCE- 
PEEBLES 8.R. : 400/440 volts 3 phase 50 
cycles, 350 r. with starter, complete with 
automatic unineder, oil circulating pump, inter- 
cooler and receiver. A ger 500 cu. ft. of air per 


min. at 100 Ib. 
NEWMA) INDUSTRIES LIMITED, 
YATE, BRISTOL. R 8 








DELORO SMELTING & REFINING C° 


DELOR 


CUTTING TOOLS’ AH 


ELLITE 


YOUR WORN 
LORRY VALVES 


SBT 


WRITE FOR LEAFLET 


L™(c,2! AS. RD., SHIRLEY, 








See also Page 3 











Large Open Fronted Power Preases by 
UNITED ENGINEERING CO., U.S.A. ¢ in. 
stroke, 8} in. centre to back, 15} in. bed to 
guide. 24 in. opening through beck. Tool 
space 16 in., space of ram 17} in. by 14 in. 
Roller feed at each side to take 0} in. wide. 


vem 5 tons. 

VEex T Rotary 3-headed Hand Lever Notching 
Machine, fitted with notching tools for window 
casement sections up to 2 in. by } in. angles and 


tees. 
(J EORGE OHL Power Geared Undercrank Guillo- 
* tine. Capacity 12 ft.1in. by 14 gauge. Weight 
about 4 tons. 

A large selection of Treadle Guillotines from 22 in. to 

48 in. long. Complete and ready for work. 
veral Hand Lever Table Guillotines from 21 in. to 
, suitable for 7+ and metals. 

Double Sided Small Power Press UAH 
between uprights, fitted with shear blades 3 i 
wide. Automatic strip feed. 

Geared Horning Press by HIGGINS BROS., 1; in. 
stroke, 6 in. centre to back, in. centre of 
a guide. Detacha horning arm, 
a” Soe. tA ® 20 in. by 

jutch. Weight 1 ton 
Power Mul eats come nie? “with 7 heads at 
centres. Takes 5 ft. 6 in. between 
prights. Weight 12 cwt 
reser = Comet Bar Bending Machine, arranged for 
motor drive. Capacity 1} in. by 4 in. bar. 
Adjustable stop up to 90 deg. bend. Weight 


| cwt. 
MACHINE TOOLS, NEW AND USED, of every 
tiption. Attractive Prices. 
(Machine 


»1 Control Licence No. 172.) 
F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, 


N.W.1 
Telephone : EUSTON 4681 (12 lines). 





F. J. EDWARDS, 
LIMITED, 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 


Telephone: - EUSTON 4681 (12 Lines) 


Telegrams “ Bescotools, Norwest, London’ 


for 
NEW and SECOND-HAND 
MACHINE TOOLS 
of 


every description 
2423 
(Machine Tool Control Licence No. 172.) 





See also Page 3 








MISCELLANEOUS. 


Fiagineering Technical Books 
4 ( and) wanted in any quantity. 
ATTRACTIVE CASH OFFERS.—Call, Floor, 


$56, Oxf rd Street, W.1, or " STONELEIGH,” 
St. George’s Avenue, Weybridge. P 482 











bia dinagZbari 5 





able ete 
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6-ROLL STRAIGHTENING 
MACHINE 


This machine is of new con- 
struction and is built for 
straightening all types of 
rolled steel sections as well as - 
for straightening extruded 
light alloys etc., with accuracy 
and high speed production. 


JOSHUA BIGWOOD & SON LTD. 
WOLVERHAMPTON 





j ill i 
VOD\ 


i 
I 
eee 


POLLARD BEARINGS LTD 


P 


AM /NGHAM 
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1488 (B 34) Geared Inclinable Press. 


ENGINE E RING. 


TAYLOR & CHALLEN 


INCLINABLE PRESSES 





DEC. 29, 1944. 


This press is inclinable by screw 
gear to various angles up to 45, 
and so can be used for the widest 
range of work within its capacity. 
It pivots at the front of the bed, 
so is easy to work in all positions. 
The front stays are flat, designed 
to give the fullest access to the dies. 
The rating of this press is 60 tons. 


TAYLOR & CHALLEN LIMITED 
——DERWENT WORKS,—— 
BIRMINGHAM, 19 


London Office : St. Stephen’s House, Victoria Embankment, S.W.| 
Telegrams: ‘‘Taychal, Par!, London.” Telephone : London, Whitehall 3513 


2859 























[- 


| | . 
VAN Lomi. ASVAS 8° SENG HSN 


SS ee 













Telephone : 


Telephone No.: ABBEY I9/i (3 lines 





Bath 2277 (4 lines) 





la 


12-ton Electric Goliath, 76 ft. span, 25 ft. height of lift, installed at Brighton Goods Yard of the Southern Railway. A féature of the Crane is its special design to travel on curved track of 700 ft. 


— BY —~ 


STOTHERT & PITT LTD., BATH, 


ENGLAND. Telegrams: Stothert, Bath. 3371 


LONDON OFFICE . 38, VICTORIA STREET, S.W. 1! Telegrams Stothert, Sowest, London 





























DEC. 29, 1944. ENGINEERING. SUPPLEMENT page XXIII 





DAV Y- UNITED 
STEEL WORKS 



































DAVY an UNITED ENGINEERING COMPANY LIMITED - SHEFFIELD 


rropmieron of DUNCAN STEWART & COMPANY LIMITED, GLASGOW 
DAVY ano UNITED ROLL FOUNDRY LIMITED, BILLINGHAM 


with: United Engineering and Foundry Company, Pittsburgh, U.S.A 











Barimar has made a spectacular success of . THIS THREE-THROW 
Welding Broken Crankshafts of all kinds from CRANKSHAFI 

. r s belongs to a powerful pump and as 

the smallest to the mighty crankshafts used you will see was broken through a 

in paddle steamers in Eastern waters. 


4 
a 
a 
’ 
4 
' 
‘ 


4-inch crankpin close to the circular 
web. This is acomparatively small 
ELABORATE JIGS are used to ‘“‘ set up’’ the broken crank- job to eer ~ —— i the 
ari i : £¢ any giant crankshafts repaired in the 
shaft and bearings in absolute alis : rent steels &, of many gian I 
put di at solute ilignment. Diffe rent steels *=anuue” past. It weighs about 10 cwt. and meas- 
are used in making crankshafts, so the expert welder has ’ ures 5 feet long It may interest you to 
a large selection of welding materials to choose from in : know that a Three-Throw Crankshaft is 
order to weld the right metal into your broken crank- more difficult to ‘‘set up’’ than a two or 
shaft. After welding, an X-Ray examination is made to four-throw shaft, as three points are 


; . *in-the-air.”’ 
test weld, after which the crankshaft goes to machine ‘ : ; ' . , 
shop to be again set up and the welded part lined As Barimar’s business is exclusively Welding and 


up so that the crankshaft may be re- Machining of Broken or Worn parts in all metals and 

assembled without further alloys, it follows that the Barimar Plants and equip- 

operations. ment are the best obtainable, while Barimar’s Welders 

’ are almost Wizards in the application of welding, and 

COMPLETED most of them old employees who have been through the 

IN SIX ' mill with Barimar during the past 38 years. 

WORKING All Barimar’s customers appreciate this service as it means 
DAYS at . speed in getting machinery into production. 

Reasonable LET SCIENCE save you VALUABLE TIME 
and LOTS OF MONEY 

While Barimar is at your service, YOU DO NOT NEED A NEW CRANKSHAFT, it costs TOO MUCH. Takes too 


much TIME to make. Uses too much STEEL. Holds up your production TOO LONG. Broken Parts sent by rail to 
Barimer must be CARRIAGE PAID. Please post letter with instructions. 


hae ’Grams: ‘‘Bariquamar, 
a a a ARIM A Barimar House, 22-24, Peterborough Road, hn relia, par mg 
LTD 











Night 2148 FULHAM, LONDON, S.W.6 


BIRMINGHAM 12: 116-117, Charles Henry St. "Phone: Mitland 2696. MANCHESTER 13: 67, Brunswick St., Ardwick Green, Phone: Ardwick 2738 
NEWCASTLE UPON TYNE 1: 31, The Cl ge. ‘Phone - 21055 GLASGOW, C.2: 134, West George Lane. *Phone Central 4709 


SCIENTIFIC WELDERS IN ALL METALS 
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Duties 


List No. 2973 


READING - ENGLAND 


Established 1875. 


Be 20 om cure elt RUSSELL  & Go. Lrp.. MOTHER WELL Le | > 


of incLosto = 1/865 , 3Tow cxecTec © SS Blow CLEC Tae 


\ 
$Tow , BcirasT . in *.¥atara¥.a¥, 
tte | CNSR, =F S__es72. pes “s 4 rey cage 
* , wf 4 CRANES AT a the sarsroe | A ey 


Pal 
wewr Teves “Y . =t8 - , rae 

LUFFING: srow voce CES ENQU wes Bees S habs Fs 7 WIDNE S$ = 
sax) I WAND CRE SC STEAM CRANE OF ALL TYPES V4 ALSO FOR Rt, «Ls 3a Tew s7Eare r ee 
- ALL _ENCINEER! NC 2 Siit CTU RAL “WORK COAL INC CRANE AT IRVINE 


eee i TRA ROSIE DIANE 01m Sa neo-con aS 


Diodes Ba 
_ INDUSTRIAL Power TRUCK | , — _ ea 


YOU SIMPLY CANNOT DO WITHOUT HAND LIFTING TACKLE—SO 
WE SPECIALIZE IN IT : 


YOUNGS (LIFTING APPLIANCES) L.tp. 


RYLAND STREET WORKS, 
BIRMINGHAM. 


Telegrams: OLDENS, BIRMINGHAM. Telephone : EDGBASTON 230!. 





























- HYDRAULIC LIFTING JACKS.... 
OF VARIOUS TYPES 


MANUFACTURERS of . 

CHAIN AND ROPE PULLEY BLOCKS - CRAB WINCHES -. CRANES - 
HOISTS SCREW AND HYDRAULIC JACKS - OVERHEAD TRAVELLERS 
ALSO HAND AND MOTOR DRIVEN HYDRAULIC PRESSES AND FORCERS 
JIMCROWS - PUNCHINGBEARS - GENERAL CONTRACTORS’ TOOLS, &c. 




















SPECIALISTS SINCE 1872 
IN THE MANUFACTURE OF 
TUBES AND FITTINGS 
FOR ALL INDUSTRIAL PURPOSES 


TUBE RUNS. kes 


RIN AG 


HEAD OFFICE ANDmWORKS GREAT BRIDGE TYBRON: “STAFFORDSHIRE 
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